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DISCLAIMER

The views and conclusions contained in this document a~e those of the authors
and should not be interpreted as necessarily representing the official
policies or recommendations of the Interior Department's Bureau of Mines or of
the U.S. Government.
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FOREWORD

This report was prepared by the Division of Respiratory Disease Studies
(DRDS) of NIOSH under Interagency Agreement No. H0358030. The agreement was
initiated under the program title "Research new concepts for reducing silica
dust in underground coal mines." It was administered under the technical
direction of the Pittsburgh Research Center with steven Page acting as the
Technical Project Officer. Ms. Gerry Puskar was the Contract Officer for the
Bureau. This report summarizes the work completed on the contract during the
period August 1986 through September 1988. This report was submitted by the
authors in September 1988.

The technical effort was performed by the Division of Respiratory Disease
Studies (DRDS) of the National Institute for Occupational Safety and Health
(NIOSH) located in Morgantown, West virginia, and the Division of Biological
and Behavorial Sciences (DBBS) of NIOSH located in Cincinnati, Ohio. The
program manager was Dr. Kenneth Weber. Work on silica particles in human
lungs was performed under the direction of Drs. James Tucker and Francis Green
f~om DRDS and D~. Lloyd Stettler from DBBS. Work on the characterizatiotl of
silica particle surface properties was performed under the direction of Dr.
William Wallace and Michael Keane of DRDS. specific personnel working on each
p~og~am are identified separately in the descriptions of each program.

The authors of this report (Drs. Kenneth Weber, James Tucker, Lloyd
Stettler, William Wallace, and Michael Keane) sincerely thank the Bureau of
Mines for their support and encouragement during the tenure of this agreement.
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1. INTRODUCTION

This document is the final technical report for the United states Bureau
of Mines - NIOSH Interagency Agreement No. H035803, "Research on Health
Effects and Particle Characterization to Improve Silica Dust Control."

The objectives of the agreement were 1) to determine the prevalence of
silicosis in a population of autopsied coal miners, 2) to determine
relationships between silicosis in coal workers and mining areas and job
categories, 3) to determine silica particle size distributions and numbers
of silica particles in autopsied human lungs, 4) to analyze a method for
characterization of quartz particle surface properties and 5) to
investigate a quartz surface modification procedure which can affect the
cytotoxic potential of respirable quartz dusts.

This report presents the details of the approaches, methods, results,
discussions and conclusions related to each objective of the study.

2. BACKGROUND

Particulate matter has been recognized as a cause of various lung
diseases, the pneumoconiosis, for many years. Specific pneumoconiosis such as
coalworkers' pneumoconiosis and silicosis result from the inhalation of
particles at the worksite. In many instances, there are simultaneous
eKPosures to many different types of particles. This is particularly true for
coal miners where simultaneous exposures to coal dust, silica, and various
aluminum silicates are common.

Exposure to silica in coal m1n1ng operations is of increasing concern
since MSHA data as analyzed by NIOSH indicates that an increasing number of
mines are unable to comply with the free silica standard. The extent of the
health problem associated with this failure of compliance is difficult to
assess as coal workers' pneumoconiosis and silicosis produce similar opacities
on the chest radiograph. Morphologically, however, the lesions are
distinctive. Part of this stUdy was to examine lungs of autopsied coal miners
to assess histologically the prevalence of silicosis in miners. On the
assumption that we would find some silicosis among the mining population, we
undertook a study to quantitate the size distribution and number of silica
particles in the lungs of autopsied miners.

Some foreign and domestic studies have found regional differences in
disease prevalence versus respirable dust or quartz fraction mining
exposures. Cellular experiments have found respirable particle surface area
and surface contamination can affect the cytotoxic properties of dusts. Part
of this study investigated a method to characterize possible surface occlusion
or contamination of quartz dusts to evaluate the role of such surface coating
on the pathogenic potential of the dust. In the course of this and related
studies we discovered that some simple physical preparation steps used in dust
studies could suppress cytotoxic properties of quartz particles. Thermal
treatment in aqueous media can significantly alter the cytotoxic properties



8

without producing a readily measured surface compositional change.
Experimental results of these surface modification studies are presented.

3. CHARACTERISTICS OF QUARTZ PARTICLES IN THE LUNGS
OF AUTOPSIED COAL MINERS

The studies to meet the objectives of this part of the study will be
separated in two parts. The first part will describe the study involving the
prevalence of silicosis and its relationship with mining and job categories
and the second part will describe the studies on the particle size
distributions and number of particles in autopsied lungs.

3.1 PREVALENCE OF SILICOSIS AT DEATH IN COAL MINERS
by

Francis Green, Rochelle Althouse, and
Kenneth Weber with the technical assistance of

James Tucker, Lunette Utter, Nadia El-AyoubY and Martha Saab

3.1.1 APPROACH

silica exposure has long been recognized as a respiratory hazard in coal
mining, and workers in certain job categories within the mines, such as tunnel
drillers, roof bolters, and motormen are at high risk for silicosis (1,2,3).
Despite these observations and much debate over the years concerning the role
of silica in the pathogenesis of pneumoconiosis in coal workers, there is
remarkably little information on the prevalence of silicosis in coal miner
populations. This can be largely attributed to difficulties in distinguishing
silicosis from coal workers' pneumoconiosis (CWP) on the chest radiograph, and
to a lesser extent to a paucity of suitable autopsy material.

The United states has a unique autopsy program for former underground coal
miners which was initiated under Title 42 of the Federal Coal Mine Health and
Safety Act of 1969 (4). This program, called the National Coal Workers'
Autopsy study (NCWAS), is administered by the Division of Respiratory Disease
Studies of the National Institute for Occupational Safety and Health (NIOSH),
Morgantown, wv.

Each case submitted inclUdes pathologic material and information on the
miner's work tenure, primary job, and the most recent mine location. This
information forms the basis for this study: to determine the prevalence of
silicosis in this population of coal miners and the possible relationships
between the previously mentioned factors and silicosis.

3.1.2 METHODS AND MATERIALS

Lung tissues from 3,365 autopsied coal miners submitted to the NCWAS
during the decade 1971-1980 formed the study population. The NCWAS is a
yoluntary program that is restricted to former coal miners who have worked in
an underground mine one day or more. The regulations require that a minimum
of three slides and blocks of lung tissue are submitted with the autopsy
protocol, together with a questionnaire completed by a close relative of the
deceased coal miner. This questionnaire includes information on the number of
years of surface and underground coal mining, the location of the most recent
mine where the miner worked, the primary job in which the miner was employed,
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as well as a detailed smoking history. The demographic and occupational data
was computer coded into the NCWAS files using RIOSH job classification codes.

Tissue sections from all cases in the NCWAS over the decade 1971 through
the end of 1980 were assessed for the presence of silicotic lesions in the
pulmonary parenchyma and trachea-bronchial lymph nodes. There was an average
of 4 sections per case with a range of 3 to 22. The degree of silicosis in the
pulmonary parenchyma was graded subjectively into three groups of severity ­
mild, moderate, and severe (Grades I, II and III, respectively) - based upon
the profusion and size of the silicotic lesions in the sections. Examples of
typical grades of silicosis are illustrated in Figures 1 through 3. Grade 3
included conglomerate lesions measuring more than 1 cm in diameter (PMF).
only classical silicotic nodules were graded: lesions of acute silicosis
(silicotic alveolar proteinosis) or accelerated silicosis were not identified
in any of the cases. silicotic nodules were identified by standard
histopathological criteria (5). The nodules exhibited central whorled and
hyalinized collagen. The periphery of the lesions showed a variable
configuration; the majority had irregular stellate mantles of coal dust
containing macrophages in a reticulin stroma. Confluence of nodules was
frequently seen. The type and severity of coal workers' pneumoconiosis was
also assessed by criteria developed by a joint committee of NIOSH and the
College of American Pathologists (6). The macular and nodular lesions of
simple CWP were further subjectively graded into three grades of severity ­
mild. moderate. and severe - based upon profusion and size of the lesions in
the sections. The data was analyzed using descriptive statistics.

Fig. 1. Low magnification micrograph of coal worker's lung showing a small.
discrete, rounded silicotic nodule within the pUlmonary interstitium
adjacent to a muscular pUlmonary artery. This case was classified as
Grade I (mild) silicosis. (H & E x 40)
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Fig. 2. Larger silicotic nodule from a case classified as Grade II (moderate)
silicosis. The lesion shows a hyalinized central area of
concentrically arranged collagen fibres surrounded by a stellate
mantle of coal dust containing macrophages in a reticulin stroma.
This histological pattern is highly characteristic of silicosis in
coal workers. (H & E x 20)

Fig. 3. Silicotic massive fibLosis. Discrete fused nodules are apparent.
This case was classified as Grade III (severe) silicosis. (H & E x 20)
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3.1.3 RESULTS

Table 1 shows the demographic characteristics and smoking histories of
the NCWAS population (1971-1980).

TABLE 1. - Characteristics of NCWAS Population - 1971-1980

NUMBER

MEAN AGE AT DEATH

AVERAGE YEARS WORKED IN
UNDERGROUND MINES

RACE/SEX

CIGARETTE SMOKERS (EVER)

AVERAGE PACK YEAR
CONSUMPTION FOR SMOKERS

3,365

62 ± 12 (SO) years

26 ± 14 (SD) years

9410 white males

7410

24 ± 20

Table 2 shows the NCWAS submissions by state for the same yea~s. The majority
of submissions were received from the Appalachian states of Pennsylvania and
West Vi~ginia.

TABLE 2. - NCWAS Population by state

STATE * NUMBER PERCENT

Pennsylvania 1460 46

West Vi~ginia 948 30

Kentucky 214 7

Virginia 159 5

Ohio 114 4

Illinois 95 3

Wyoming 45 1

Colorado 42 1

* Only states with 1", or more of the total submission are included.
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The prevalences of the various pneumoconiotic lesions in the NCWAS
population are shown in Table 3. Pulmonary parenchymal silicosis is seen in
l2.6~, and silicotic nodules were seen in the lymph nodes of 52.9~ of cases.
Of cases with parenchymal silicosis, 89~ showed silicotic nodules in the lymph
nodes. Macular lesions were seen in 45.6~ of cases, and macules with focal
emphysema (corresponding to a diagnosis of simple CWP) were present in 35.8%
of miners. Nodular lesions of simple CWP and progressive massive fibrosis
occurred less frequently, l8.9~ and 5.5%, respectively.

TABLE 3. - Prevalence of silicosis and Coal Workers' Pneumoconiosis
using Histopathology in NCWAS (1971-1980)

SILICOSIS 12.6~

SILICOTIC NODULES
IN LYMPH NODES 52.9~ *

MACULES 45.6~

MACULES AND FOCAL
EMPHYSEMA 35.8~

NODULES 18.9~

PROGRESSIVE MASSIVE
FIBROSIS 5.5"10

* Based on 1,675 cases where lymph node sections were present.

Silicosis was rarely encountered as an isolated type of pneumoconiosis,
usually occurring against a background of simple CWP. Table 4 presents the
percentage of miners with silicosis by CWP grouping. This shows that only
7.2"10 of lungs without any form of CWP showed lesions of silicosis, whereas
with increasing category of CWP there is a corresponding increase in the
prevalence and severity of silicosis. The mean tenure of each CWP grouping
showed a very slight increasing trend with CWP severity varying over a three
year range.

TABLE 4. - Grade of Silicosis by Coal Workers' Pneumoconiosis

MEAN
PNEUMOCONIOSIS TENURE ~ WITH ~ WITH ~ WITH
CLASSIFICATION YEARS SILICOSIS GRADE I GRADE II/III

(Highest Category)

No CWP 32 7.2% 4.2% 3.0"10

Macules plus 33 22% 12~ 10~

Focal Emphysema

Nodules 34 32~ 15% 17%

PMF 35 51~ 11% 39"10
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The relationship between prevalence of silicosis and principal job
within the mine is shown in Tables 5 and 6. Table 5 shows that the highest
prevalence of silicosis was observed in transportation workers, a rate almost
twice that seen in face workers. As would be expected, maintenance workers
and other miners primarilY employed in surface activities at underground
mines, had the lowest prevalence of silicosis (8.4% and 6.4~. respectively).
A more detailed tabulation of job category rank by severity of silicosis is
shown in Table 6. Motormen have the highest overall prevalence of silicosis
(25.010) as well as the highest prevalence of severe disease (16.210).
Electricians have the lowest overall prevalence of silicosis (7.610), as well
as the lowest overall prevalence of severe disease (3.610). The prevalence of
silicosis in roof bolters was similar to that seen in face workers, although
the proportion of severe disease was higher in the roof bolters.

TABLE 5. - Silicosis Prevalence by Major Job Classification

JOB GROUPING TOTAL tl ~ SILICOSIS
IN JOB GROUP IN JOB GROUP

Transportation 821 24.2

Face Activities 1490 12.5

Miscellaneous
(Foremen, Section Boss) 410 12.2

Maintenance 439 8.4

Surface Activities (at
Underground Mines) 249 6.4
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TABLE 6. - Prevalence of silicosis by Job* Ranked by Severity

TENURE GRADE I GRADE II/III
JOB N MEAN Ct.) Ct.) OVERALL t.

Motormen 320 32.2 8.8 16.2 25.0

Bonders & Trackmen 54 31. 7 5.6 9.3 14.4

cutting Machine 140 33.5 4.0 8.9 12.8

Foremen 144 33.1 8.3 6.9 15.3

Loaders & Diggers 770 27.3 5.8 6.6 12.4

continuous Mine Oper. 136 28.7 6.6 5.8 12.5

Roof Bolters 97 26.7 7.2 5.5 12.3

Misc. Drillers 75 29.9 9.3 5.4 14.7

General Face 122 28.5 5.7 4.9 10.6

Shuttle Car Oper. 105 29.3 7.6 4.8 12.4

Loading Machine Oper. 111 29.9 6.3 4.5 10.8

Electricians 198 31.3 4.0 3.6 7.6

* Jobs with> 50 cases in this study.
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Table 7 shows the prevalence of silicosis by primary state in which the
miner worked. The highest prevalence of silicosis was seen in miners from the
Appalachian states of Pennsylvania (14.8%), West Virginia (13.7%), and the
Rocky Mountain states of Wyoming and Utah (14.2~). Low prevalences of
silicosis were seen from miners working in Virginia, Kentucky, Illinois, and
Ohio. Eighteen miners were identified whose last place of employment was at a
Pennsylvania anthracite mine. In this group, approximately one-fourth had
evidence of silicosis.

TABLE 7. - Prevalence of Silicosis by Primary state of Mining

II IN TENURE PREVALENCE OF SILICOSIS (By Grade)
STATE NCWAS MEAN I II III TOTAL

Pennsylvania 1476 30.0 6.6 5.4 2.8 14.8

Pennsylvania (Anth. ) 18 33.4 22.2 0.0 5.6 27.8

Wyoming & Utah 56 25.1 7.1 5.3 1.8 14.2

West Virginia 936 28.5 6.9 4.3 2.5 13.7

Colorado 42 31.0 9.5 0.0 0.0 9.5

Virginia 123 24.6 4.9 1.6 0.0 6.5

Illinois 95 27.8 1.0 3.2 1.0 5.2

Kentucky 202 25.5 3.5 1.0 0.0 4.5

Ohio 122 28.9 2.5 1.6 0.0 4.1

Table 8 shows the relationship between the years in underground
mining and severity of silicosis. Mean tenure for all miners with silicosis
was 34 ± 12 years. Tenure was grouped into low (0-20 years), medium
(20-40 years), and high (40+ years). There is a clear and consistent
relationship between length of underground mining with prevalence and severity
of silicosis indicating a dose response effect.

TABLE 8. - Silicosis by Years in Underground Mining

YEARS NUMBER SILICOSIS GRADE
IN MINING OF CASES 0 I I! II!

0-20 YRS 799 94.6% 2.4% 2.4% 1. 0'"

20-40 YRS 1658 85.9% 7.6'" 4.5'" 1.9%

Over 40 YRS 846 82.9'0 7.610 5.610 3.810
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3.1.4 DISCUSSION

The data presented here indicates that a significant proportion of U.S.
underground coal miners have received high enough concentrations of free
silica in the ~espirable f~action of coal mine dust to produce silicosis. The
12.6% prevalence noted in this study is remarkably similar to the 13%
prevalence noted by Laqueur in a series of autopsied coal miners from southern
West Virginia (7). We have been unable to identify prevalence data from other
countries. The paucity of data on prevalence of silicosis in coal workers is
related in part to the difficulty in distinguishing between the opacities
produced by silicosis from those produced by simple CWP on the chest
radiograph. The radiographic sign of eggshell calcification (8), although
indicative of a reaction to silica in the trachea-bronchial lymph nodes, is
not specific for this disease, and data presented in this paper, showing a
high proportion of silicotic nodules in the trachea-bronchial lymph nodes in
the absence of parenchymal lesions, would also indicate that the sign has
little diagnostic usefulness for parenchymal silicosis. Correlative studies
from the Institute of occupational Medicine in Edinbrough have shown that the
r-type small opacities of simple pneumoconiosis seen on the chest x-ray
correlate with silicotic nodules on histopathologic examination (9, 10).

A relationship was noted between severity of coal workers' pneumoconiosis
and the presence of silicotic lesions in the lung. This was most marked in
miners with PHF in whom over 50% showed silicotic lesions in the pulmonary
parenchyma. Although this is an interesting finding, it does not necessarily
imply a role of silica in the pathogenesis of PMF (11, 12). We feel that the
association can best be explained in terms of dose response with both
silicosis and PHF occurring in miners with long work tenures and high
cumulative exposures to coal mine dust.

The study also showed a relationship between length of underground mining
with prevalence and severity of silicosis. Unfortunately, exposure data were
not available for these mines during the decades when exposures most likely
occurred. Therefore, true dose response data cannot be obtained from this
study. It is of interest to note that, although longer tenures of work
correlated with increasing prevalence and severity of silicosis, there were
miners with short work histories who also developed silicosis. This indicates
that acute high exposures or individual susceptibility may also play a role in
the development of silicosis in U.S. coal miners.

Exposure to quartz at underground and surface coal mines depends on a
number of faetors. The quartz dust itself is largely derived from the rock
strata adjacent to the coal seams, as the latter contains relatively small
concentrations of quartz. Quartz exposures, therefore, may depend upon a
number of factors including the geology of the coal deposit and adjacent rock
strata. the height of the coal seam, faults and undulations, the method of
mining, and the specific job of the miner. It is, therefore, not surprising
that there are regional and occupational variations in the prevalence of
silicosis. Although the numbers are small, the very high prevalence of
silicosis in the Pennsylvania anthracite miners is in keeping with previously
published epidemiologic studies documenting high pneumoconiosis prevalence in
anthracite miners (13). Pennsylvania anthracite mines have low undulating
seams requiring the use of sand on the tracks to improve traction and removal
of large amounts of overburden in order to extract the coal.
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Ope~ations such as ~oof bolting, tunnel and su~face d~illing, and
transportation are associated with high silica exposures, and mine~s employed
in these jobs are more likely to develop silicosis (2, 14). This study
gene~ally supports these obse~vations. An exception to this may be the
moderate prevalence of silicosis noted in the roof bolters. Howeve~, our data
may unde~estimate the true ~isk for silicosis in roof bolters as they had the
lowest work tenures of any job category (26.7 years). Moreover, the
p~oportion with severe disease, categories 2 or 3, was higher in the roof
bolters than in the face workers. Motormen who had the highest overall
prevalence of silicosis as well as the highest prevalence of severe disease
are known to be at high risk for silicosis due to the use of traction material
containing up to 81% free silica on the tram car tracks (15).

Several considerations should be noted in generalizing from these data to
the entire population of miners. The NCWAS population is a biased sample and
includes only a relative small proportion of all miners who die. Estimates
based on the expected death rates amongst retired and active underground coal
miners during the decade of 1970-1980 indicate that slightly less than 10% of
coal miners who die are entered into the NCWAS program. It is likely that
miners submitted to the NCWAS have less occupational disease than miners that
are not included, as more severely affected miners may be already receiving
compensation at death, and thus, their families would be less likely to
request an autopsy. If this interp~etation is true, we expect that in the
overall population of miners at death, a greater proportion would have
silicosis; thus, data based on the NCWAS would give a relative underestimate.
Studies of working bituminous coal mine~s from western Pennsylvania and with
long tenures (20-30 years) in the early 1960's showed prevalences of ~ 5%
PMF (16), whereas for retired miners of less than 30 years mining the
prevalence was 7.5%. Although these studies were based on radiographic
examination, there is a good correlation between radiographic and pathologic
diagnosis of PMF (17). Based on these findings, the underestimate of severe
CWP appears small.

In conclusion, the data presented here indicates that a significant
portion of U.S. underground coal miners have received high enough doses of
silica in the respirable fraction of the coal mine dust to produce silicosis.
The disease observed in this study represents the effects of exposures
received more than ten years prior to death due to the known long latency
period of silicosis. Respirable dust levels during the decades in which most
of these miners received their exposures were certainly much greater than
miners are receiving today. It is likely, therefore, that the prevalence of
silicosis will decrease in coming decades. The NCWAS population can serve a
useful purpose in monitoring disease prevalence in the future.

3.1.5 SUMMARY AND CONCLUSIONS

This study was initiated in order to determine the prevalence and
pathological features of silicosis in coal miners. The population base was
3,365 autopsied miners submitted to the U.S. National Coal Workers' Autopsy
Study between 1971 and 1980. This program is voluntary and covers an
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estimated 10% of all coal workers who die. The mean age at death of the
population was 62 years of whom 75% were current or ex-smokers at the time of
death. The average work tenure was 26 years. Lung sections from all cases
were reviewed and the type and severity of pneumoconiosis documented. These
findings were correlated with years of mining, job history, and geographic
location of mine. Classical silicotie nodules were found in 12.6~ of the
population. There was a significant relationship between length of
underground mining and prevalence and severity of silicosis, indicating a dose
response effect. The study also showed that job category and geographic
location of the mine were important determinants of silicosis prevalence, and
that silicosis was strongly associated with higher categories of coal workers'
pneumoconiosis (CWP).
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3.2 SILICA LUNG PARTICLE SIZE DETERMINATION IN COAL MINER LUNGS

by

Lloyd E. Stettler, James H. Tucker, Robert D. Riley
S. Frank Platek, J. Pat Mastin, Frank H.Y. Green

and Edward Zuchelkowski with technical
assistance of Diane Schwegler-Berry

3.2.1 APPROACH

In order to develop the technologies to control silica exposure in mines,
it is clearly important to quantify the size fractions of inhaled silica
particles which are preferentially retained by the lung. SEM-based automated
image analysis has been routinely used to characterize particles extracted
from lung tissues (18-20). Large numbers of particles may be quickly sized
and chemically characterized using this instrumentation.

In the work being reported here, the particulate burdens of tissues from
22 coal miners were determined using SEM-based automated image analysis and
contrasted with the particulate burdens of Cincinnati, Ohio urban residents
who had no overt pneumoconioses. For the coal miller lungs, particle size data
for the total dust as well as the component of this dust, which was considered
to be silica, will be presented.

3.2.2 METHODS AND MATERIALS

Lung Specimens

Selection of lung specimens for use in this study was based primarily on
two factors; 1) The availability of both slides and wet-formalin fixed
tissues for analysis and 2) that selected cases represent the various
gradients of disease (i.e., stages of CWP and/or silicosis) and/or dust
exposure as related to the miner's job and/or tenure. Fixed wet lung tissues
and slides were available for approximately 260 of the 3,365 autopsied miners
submitted to the U.S. National Coal Workers' Autopsy study (NCWAS) from 1971
to 1980. Additional cases were reviewed and selected from mine accident cases
submitted to this laboratory since 1980.

Based on the review of the subjects' work and medical histories,
histopathology, and/or examination by polarizing light microscopy, tissues
from 21 of these subjects were selected for particulate analysis. Both
paraffin-embedded and wet, formalin-fixed tissues were available for all of
the subjects selected.

Two rom thick sections of whole freeze-d~ied lung specimens from coal
miners were also available for analysis. Portions of a whole lung section
from one subject (lung #22) were analyzed to provide some information on
particle distributions within the lung. A total of 24 circular sections were
taken from the whole lung section using a 4 rom diameter cork borer. Twelve
sections were taken from the upper and lower lobes. Of these 12 sections, 6
were taken from areas of heavy particle deposition and 6 were taken from
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adjacent (cont~ol) areas with no visible particles. The six sections from the
adjacent areas for the upper or lower lobes were pooled for particle analysis.

Subject data for all of the analyzed lungs in terms of age, job setting,
etc. is summarized in Table 9.

Tissue Processing

Processing of tissue for image analysis consisted of taking 1-2 grams of
wet tissue from each of the bulk pieces of formalin-fixed lungs and mincing
into 1 rnm3 pieces using a clean, stainless steel razor blade and then
freeze-drying to constant weight. Approximately 0.1-0.2 g of the freeze-dried
tissue was placed in a clean glass vial and then ashed in a low temperature
asher at 90 watts using an oxygen pressure of 2 to~~. An empty glass vial was
also placed in the asher at this time and was p~ocessed similarly throughout
the sample preparation steps as a blank for the lung sample(s) being ashed.
At the end of this period, the vials were removed from the asher and placed on
a vortex mixer for one minute to disperse the ash. If large pieces of unashed
material remained after this process, the sample was re-ashed for an
additional 7 hours. Each 4 rnm diameter section taken from the whole lung
section was weighed and ashed in similar fashion.

A suspension of the ash from each sample was made using 50 ml of a 0.05%
solution of Aerosol OT in filtered, de-ionized water. The resulting
suspensions were sonicated in an ultrasonic bath for 15 minutes. The
suspensions were made up to a final volume of 100 ml with filtered, de-ionized
water to which 1 ml of glacial acetic acid had been added and allowed to sit
overnight. Aliquots of the suspensions for sample and blank were then
filtered onto 25 mm diameter, 0.1 um pore size Nuclepore1 filters.

For in situ evaluation, five micron sections were cut from the
paraffin-embedded tissue from selected lungs for both light and scanning
electron microscopy (SEM). Conventional H&E, Masson's trichrome, Wilder's
reticulum and Movats pentachrome stained slides were prepared for
histopathology examination. Polarizing light microscopy (PLM) was used for
the detection of birefringent material in areas of particulate accumulation
and within lesions in the lung (Fig. 4, A-D). In selected cases, adjacent
sections to those examined by light microscopy were mounted on a carbon
planchet and deparaffinized for SEM-EDXA analysis of the particles (Fig. 5,
A-E). The carbon planchet mounted 5. micron sections were examined in a Etec
SEM using an accelerating voltage of 20 kV and backscattered electron image
(BEI). Individual particles were analyzed using an EG&G Ortec BEDS II energy
dispersive X-ray analysis system.

Automated Particle Analysis

Particles found on the filter preparation for each lung and blank were
analyzed using a scanning electron microscope (Hitachi S-570 or lSI Super

1 The use of trade names does not imply endo~sement by the Bureau of Mines.
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IlIA) equipped with a Kevex 7000 energy dispersive x-ray analysis system and a
LeMont Scientific DA-IO image analysis system using the backscattered elect~on

image. For each lung filter preparation, all of the particles (a minimum of
1000) in a minimum of twenty randomly selected fields of view at a
magnification of 1000X were sized and analyzed for 31 elements using an x-ray
spectrum acquire time of 5 seconds (Fig. 6, A-D). Particles found in a
minimum of 20 randomly selected fields of view for the blanks were similarly
analyzed. The image analysis particle recognition paramete~ (off particle
searching point density) used at the 1000X magnification was such that all
particles 0.2 urn and greater in diameter should be found and analyzed. For
these analyses, net x-ray intensities for each element were determined using
the pre-selected peak and background windows shown in Table 10. An element
was defined as present according to the relationship

Ip = 1B + 3 18 1/2, (1)

where Ip is the peak elemental intensity and 18 is the average background
intensity for each element.

Each analyzed particle was categorized using a chemistry definition file
which classified the particles based on their major elemental components and
the net fractional x-ray intensities for these components. A single chemistry
file was found to be suitable for all lungs analyzed in this stUdy. The major
definition characteristics for each of the 14 major chemical classes in this
file are given in Table 11. These definitions range from the very tightly
defined one element classes such as silica, rutile-like, and alumina-like to
very broadly defined classes which allow a wide variation in elemental x-ray
intensities. Major classes can be subclassified by further restricting the
elemental limits within a class.

3.2.3 RESULTS

Particle size data for both particles classified as silica as well as the
total exogenous particulate burden for each of the 22 lungs analyzed in this
study are summarized in Tables 12-15. Individual particle size data for the
lungs, both circular area equivalent and mass diameters determined by the
image analyzer, are attached as Appendix 1. These circular area equivalent
diameter data were generally log-normally distributed as shown in the
cumulative particle size log-probability plots for each lung which are
attached as Appendix 2. Individual sample number median diametecs for silica
are plotted in Figure 7 for those lungs which had a single piece of tissue
analyzed (lungs 1-21).

The LeMont mass median diameters shown in Tables 12 and 13 and in
Appendix 1 were calculated from the individual particle size data (circular
area equivalent diameters) generated by the LeMont image analyzer. Individual
particle volumes were calculated from each particle's circular area equivalent
diameter assuming that all particles were spherical. Individual particle
masses were then calculated from these volumes using bulk particle densities.
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The LeMont generated mass median aerodynamic diameters for the total exogenous
and silica categories given were calculated from the equation

MMAD=MMD x p1/2, (2)

where MMAD is the mass median aerodynamic diameter, MMD is the mass median
diameter. and p is the bulk particle density.

The data in Tables 14 and 15 were derived from the log-probability plots
of the LeMont-generated circular area equivalent diameter data for each lung.
For lungs in which the individual circular area equivalent diameters were
log-normally distributed and at least 250 particles were sized. a second set
of mass median diameters were calculated using the Hatch-Choate equation (21).

log MMD= log dn + 6.908 10g2 ag (3)

where dn is the number median diameter and ag is the geometric standard
deviation determined from the log-probability plots of the size data. A
second set of mass median aerodynamic diameters were then calculated using
equation 2 with the second set of MHD values determined by equation 3.

Particle composition/concentration data for each of the 22 lungs analyzed
in this study are summarized in Tables 16-21. Copies of the individual data
summaries for each lung (summary output from the LeMont image analyzer) are
attached as Appendix 3. The particle composition/concentration data shown in
Tables 16-19 for the 21 lungs for which single pieces of lung tissue were
analyzed are summarized in Table 22.

3.2.4 DISCUSSION

A major goal of this work was to determine the size range of silica
particles retained within the lung. This information could then be used to
develop the appropriate technology to control silica exposure in the mines.
As is shown in Figure 7, the silica number median diameter distribution for
the 21 lungs for which a single piece of tissue was analyzed is relatively
narrow, ranging from 0.50 to 0.83 miCrometers. The data from lung 22 for
which different sites were sampled and analyzed further indicate that the
differences in sizes retained vary little (0.50-0.66) within an individual
lung.

One might question whether there is something unique about this set of 22
lungs and whether the distribution of number median diameters shown in Figure
7 is atypical. To answer this question, the number median diameters for the
silica particles found in the analyses of 87 lungs from subjects from the
Cincinnati, Ohio urban area is shown in Figure 8. The instrumentation and
procedures used to generate the data in Figure 8 were the same as used for the
coal miner lungs. As is shown by this data, the number median diameter
distribution for silica in the 87 urban lungs is quite comparable to that seen
in the coal miners. Greater than 70% of the silica number median diameters
for both lung sets fall between 0.5 and 0.8 micrometers. It is clear from
this data that the lung is an excellent size selector and that all lungs
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operate similarly in this size retention process. Thus in the mines, it is
silica particles less than 1 micrometer in physical diameter which must be
controlled since these particles form the bulk of the particles retained by
the lung.

In addition to number median diameters, size data is also presented in
Tables 12-15 in terms of mass median and mass median aerodynamic diameters
(MHD and MMAD). The LeMont mass median diameter data (Tables 12 and 13) must
be considered gross approximations since the assumption of spherical shape
used in the calculation of the data is obviously poor. Furthermore, this
calculated MHD is drastically and unrealistically affected by the presence of
one or two large particles. For example, the calculated silica MMD for lung
19 is 11.68 (Table 12). However, one large particle classified as silica
accounted for almost 78% of the total mass of all 250 silica particles analyzed
(Appendix 1). Whether this one particle is statistically significant is very
questionable. Much more reliable mass median diameters may be determined for
log-normally distributed particle size data through application of the
Hatch-Choate equation (Equation 3). ThUS, the second set of mass median
diameter data (Tables 14 and 15) should be used in any future applications of
the data presented in this report.

Conversion of particle number/size data to aerodynamic particle data is
very tenuous since size, shape, and density affect aerodynamic behavior (21).
Thus all mass median aerodynamic diameter data shown in Tables 12-15 must be
considered approximate at best with the LeMont data (Tables 12 and 13) being
the poorer of the two sets since these data are so susceptible to small
numbers of large particles as discussed earlier. While the mass median
aerodynamic diameter data for silica shown in Table 14 must be regarded as
fairly crude approximations, these data do imply that silica particles having
aerodynamic diameters less than about seven micrometers must be controlled in
the mining environment since in only three of the 35 specimens shown in Table
14 were the mass median aerodynamic diameters greater than seven micrometers.

The particle concentration data for the 21 lungs as summarized in Table
22 show considerable variation with a maximum of over a 38-fold difference in
total exogenous particle concentrations seen. The range of silica
concentrations was even larger with the maximum difference being over
92-fold. Similarly, large variations (Tables 20-21) were also seen within an
individual lung (lung 22) for total exogenous particle concentration with over
a six-fold range seen between the pigmented areas and over a 39-fold range
seen between the pigmented areas and the adjacent non-pigmented areas. The
range of silica concentrations seen within the same lung varied almost
six-fold between pigmented areas and over 83-fold between the pigmented and
non-pigmented areas.

The large variations in particle concentration between very small samples
of tissue taken from the same lung illustrate the fact that the particle
concentration data are representative only of the volume analyzed and are,
most likely, not representative of the entire lung. One would expect,
however, that larger pieces of tissue would be more representative than
smaller pieces, i.e., there would be less overall variation in particle
concentration between larger pieces than smaller pieces.
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In general, one would expect much higher particle concentrations in coal
miners' lungs than in the lungs of the general populace. Furthermore, if the
particulate burden of "normal" lungs can be assumed to arise from the earth's
crust, one would expect the types of inorganic particles found in the miners'
lungs to be similar in composition to those in normal lungs. To this end,
particle concentration data from the 87 Cincinnati, Ohio subjects is presented
in Table 23. The data in Table 23 is representative of the average lung
particle concentrations since a1iquots of whole lung homogenates were analyzed
in this study. While the particle concentration data for the 21 miner lungs
as summarized in Table 22 may not be representative of the entire lungs for
these subjects, it is readily apparent that the individual pieces of tissue
from these lungs which were analyzed in this study generally contain much
higher average total exogenous (six-fold), silica (eight-fold), and aluminum
silicate (nine-fold) particle concentrations than the urban lungs. Moreover,
beyond these apparent differences in various particle concentrations, there is
a close similarity between the miners' lungs and the urban lungs in terms of
the type of particles found with aluminum silicates, silica, and rutile-like
particles being the top three particle types in both lung sets.

One final point of interest in the coal miners' lungs is the correlation,
if any, between overall silica concentration level and the incidence of
silicosis. Bearing in mind the potential for wide concentration variations
within the lung and the fact that the light microscopic silicosis evaluations
may have been made on sections of tissue far removed from the area where the
tissue for particle analysis was taken, there does seem to be a general
correlation between silica concentration and the silicosis diagnosis. Lungs
I, 6-10, and 16 were diagnosed as having silicosis. Of these, lungs 8, 9, I,
16, and 7 had, in order, the highest silica concentrations seen in the 21-lung
set. Lungs 6 and 10 were ranked ninth and sixteenth respectively in silica
concentration.

3.2.5 SUMMARY AND CONCLUSION

The particulate burdens of lung tissue from 21 coal miners were
determined using SEM-based automated image analysis. The selected subjects
represented varied medical histories and mining experience, both in terms of
job setting and tenure. Particle size data for the 21 coal miner lungs were
quite similar despite the varied medical and work histories. The median
circular area equivalent diameters for the exogenous particles in the 21 lungs
ranged from 0.47 to 0.87 ~m. Median diameters for silica ranged from 0.50
to 0.83 ~m while the aluminum silicate median diameters ranged from 0.6 to
0.95 ~m .. The number median diameter distribution for silica in urban lungs
is quite comparable to that seen in coal miners with greater than 70% of
silica median diameters for both lung sets falling between 0.5 and 0.8 ~m.
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TABLE 9. - Coal Miner Specimen Information

Lung Age at Years in Job Cause of Silicosis
Death Mining Classification Death

1 57 14 Motorman Cardiac Yes

2 53 16 Coal loader Cardiac No

3 38 11 Coal loader Cardiac No

4 41 8 Miner operator Accident No

5 43 23 Roof bolter Cardiac No

6 53 32 Motorman Car-diac Yes

7 60 35 Coal loader Renal
Insufficiency Yes

8 52 23 Buggy operator Tubet"culosis Yes

9 53 32 Brakeman Dt"owning Yes

10 66 30 Coal loadet" Ch["onic lung Yes
Disease

11 23 NA* Longwall faceman Accident No

12 31 NA Longwall mechanic Accident No

13 28 NA Loading machine operator Accident No

14 28 NA Beltman Accident No

15 32 NA Longwall cornerman Accident No

16 58 39 Fot"eman Accident Yes

17 37 17 Minet" opet"stot" Accident No

18 26 6 Jack setter Accident No

19 30 8 Electrician/mechanic Accident No

20 45 26 Miner operator Accident No

21 56 17 Shuttle car operator Accident No

*NA not available



TABLE 10. - Analyzed Elements and X-ray Windows

Left Right
Background Peak Background

Window Window WindoW'
Element keV keV kev

Na 0.92-0.94 1.00-1.08 1.14-1.16

Mg 1.14-1.16 1. 22-1. 30 1. 36-1. 38

Al 1. 36-1. 38 1.44-1.52 1.58-1. 60

si 1. 58-1. 60 1. 70-1. 78 1. 88-1. 90

P 1. 88-1. 90 1. 98-2.06 2.16-2.18

S 2.16-2.18 2.26-2.34 2.48-2.50

CI 2.48-2.50 2.58-2.66 2.78-2.80

Cd 2.92-2.98 3.10-3.16 3.18-3.18

K 3.18-3.18 3.26-3.34 3.40-3.40

Sn 3.40-3.40 3.42-3.46 3.52-3.54

Ca 3.52-3.54 3.66-3.74 3.84-3.86

Sc 3.84-3.86 4.06-4.14 4.32-4.34

Ti 4.32-4.34 4.48-4.56 4.72-4.74

V 4.72-4.74 4.92-5.00 5.20-5.22

Cr 5.20-5.22 5.38-5.46 5.66-5.68

Mn 5.66-5.68 5.86-5.94 6.14-6.16

Fe 6.14-6.16 6.36-6.44 6.62-6.64

Co 6.74-6.76 6.90-6.98 7.04-7.08

Ni 7.24-7.26 7.44-7.52 7.68-7.70

Cu 7.84-7.86 8.00-8.08 8.22-8.24

26



27

TABLE 10 (continued) - Analyzed Elements and X-Ray Windows

Left Right
Background Peak Background

WindoW' windoW' Window
Element keY keY keY

W 8.22-8.24 8.34-8.44 8.56-8.56

Zn 8.56-8.56 8.60-8.68 8.84-8.90

Hg 9.66-9.74 9.94-10.02 10.22-10.30

Pb 10.22-10.30 10.50-10.60 10.82-10.90

Se 10.82-10.90 11.20-11.28 11. 48-11. 56

Br 11. 48-11. 56 11. 88-11. 96 12.38-12.46

Sr 13.68-13.76 14.14-14.22 14.46-14.54

y 14.46-14.54 14.90-14.98 15.30-15.38

Zr 15.30-15.38 15. 70-15. 78 16.14-16.22

Nb 16.14-16.22 16.54-16.62 17.02-17.10

Mo 17.02-17.10 17.40-17.48 17.70-17.78



TABLE 11. - Chemistry Definition File - Major Particle Classes
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Major Class Allowable Net Fractional X-ray Intensicy

silica 0.90 ~ si < 1.00
0.00 ~ Dfa < 0.10

Aluminum Silicate 0.10 ~ Al < 0.50
0.50 ~ si < 0.90
0.00 ~ Df ~ 0.50

Magnesium Silicate 0.05 ~ Mg ~ 0.50
0.00 ~ Fe ~ 0.50
0.50 ~ si ~ 0.90
0.00 ~ Al ~ 0.05
0.00 ~ Df ~ 0.001

Iron Oxide-like 0.90 ~ Fe < 1.00
0.00 ~ P ~ 0.001
0.00 ~ Df ~ 0.10

Rutile-like 0.90 ~ Ti ~ 1.00
0.00 ~ Df ~ 0.10

Alumina-like 0.90 ~ Al ~ 1.00
0.00 ~ Df ~ 0.10

Combination-Endogenous 0.01 ~ P ~ 1.00
0.00 ~ Zr < 0.001
0.00 ~

y
~ 0.001

0.00 ~ Of < 0.99

Silicon Rich 0.50 ~ si < 0.90
0.00 ~ Zr < 0.001
0.00 ~ Of ~ 0.50

Iron Rich 0.50 ~ Fe ~ 0.90
0.00 ~ Of ~ 0.50

Titanium Rich 0.50 ~ Ti ~ 0.90
0.00 ~ Of ~ 0.50

a Of refers to the fractional x-ray contribution of all remaining elements
not previously specified in a class.
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TABLE 11 (continued). - Chemistry Definition File - Major Particle Classes

Majot" Class

othet" Aluminum Silicates

No X-rays

Aluminum Rich

Miscellaneous

Allowable Net Fractional X-ray Intensity

0.10 ~ Al < 0.50
0.10 ~ Si < 0.50
0.00 ~ Df < 0.70

0.00 ~ Df ~ 0.001

0.50 ~ Al ~ 0.90
0.00 ~ Df ~ 0.50

No requirements. All
t"emaining particles are
placed in this class.



TABLE 12. - Silica Particle Size Data for Lungs 1-22 (LeMont)
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Lung Number of Number Median Mass Median Mass Median
Particles Diameter (urn) Diameter (urn) Aerodynamic
Analyzed Diameter (urn)

1 397 0.66 2.01 3.28
2 89 0.81 2.55 4.17
3 62 0.76 1.51 2.46
4 312 0.82 2.15 3.51
5 226 0.63 2.34 3.82
6 451 0.62 2.35 3.84
7 436 0.58 2.62 4.28
8 608 0.74 2.27 3.70
9 705 0.53 2.24 3.65

10 483 0.62 2.97 4.85
11 403 0.54 2.17 3.54
12 349 0.62 2.39 3.89
13 705 0.50 1.91 3.11
14 391 0.60 3.54 5.78
15 466 0.59 1.88 3.07
16 385 0.60 1. 74 2.84
17 392 0.83 2.48 4.04
18 480 0.77 2.01 3.28
19 250 0.67 11.68 19.04
20 193 0.71 2.52 4.10
21 270 0.73 3.17 5.17

Lung 22

U-l 456 0.54 2.47 4.03
U-2 428 0.58 3.36 5.48
U-3 531 0.59 6.46 10.54
U-4 442 0.51 3.56 5.81
U-5 449 0.54 3.28 5.34
U-6 523 0.66 2.14 3.48

Control 1-6 610 0.54 4.13 6.74

L-1 659 0.53 2.25 3.66
L-2 438 0.50 2.24 3.65
L-3 489 0.51 1. 90 3.10
L-4 375 0.51 2.63 4.29
L-5 391 0.56 2.30 3.76
L-6 325 0.55 3.82 6.23

Control 1-6 261 0.50 1. 65 2.69
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TABLE 13. - Total Exogenous Particle size Data for Lungs 1-22 (LeMont)

Lung Number of Number Median Mass Median Mass Median
Particles Diameter (urn) Diameter (urn) Aerodynamic
Analyzed Diameter (urn)

1 1382 0.70 4.19 7.25
2 1063 0.76 3.86 6.69
3 536 0.87 6.90 11. 96
4 1727 0.71 2.93 5.07
5 1086 0.61 2.99 5.18
6 1334 0.72 3.78 6.54
7 1469 0.70 2.97 5.14
8 2449 0.80 3.60 6.23
9 2069 0.65 3.83 6.64

10 1087 0.70 4.89 8.47
11 1048 0.55 2.71 4.69
12 1049 0.61 3.45 5.97
13 1342 0.54 2.50 4.33
14 1164 0.61 4.03 6.97
15 1134 0.47 2.66 4.60
16 1102 0.60 3.61 6.25
17 1624 0.86 5.10 8.83
18 2148 0.78 3.82 6.62
19 1091 0.73 5.96 10.33
20 1123 0.72 4.13 7.14
21 1110 0.67 3.77 6.53

Lung 22

U-1 1093 0.54 2.77 4.80
U-2 1024 0.56 3.40 5.89
U-3 1035 0.56 16.66 28.85
U-4 1094 0.53 4.51 7.81
U-5 1021 0.51 5.43 9.41
U-6 1125 0.63 2.98 5.17

Control 1-6 1099 0.50 7.31 12.66

L-1 1467 0.53 2.52 4.36
L-2 1098 0.50 2.44 4.23
L-3 1098 0.51 3.34 5.79
L-4 1120 0.52 3.22 5.58
L-5 1157 0.59 2.86 4.95
L-6 1053 0.57 2.88 4.99

Control 1-6 1167 0.51 4.75 8.15



TABLE 14. - Silica Particle Size Data for Lungs 1-21
(Graphical/Hatch-Choate)
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Lung Number of Number Geometric Mass Mass Median
Particles Median Standard Median Aerodynamic
Analyzed Diameter (urn) Deviation Diameter (urn) Diameter (urn)

1 397 0.66 2.03 2.94 4.82
2 89
3 62
4 312 0.80 2.04 3.62 5.95
5 226
6 451 0.65 2.13 3.60 5.91
7 436 0.60 2.00 2.55 4.19
8 608 0.75 2.05 3.51 5.77
9 705 0.55 1.87 1. 79 2.94

10 483 0.62 2.35 5.58 9.16
11 403 0.54 2.05 2.53 4.15
12 349 0.63 2.23 4.34 7.14
13 705 0.50 2.07 2.45 4.02
14 391 0.60 2.17 3.61 5.94
15 466 0.58 2.05 2.71 4.45
16 385 0.59 1.95 2.26 3.72
17 392 0.84 1.95 3.18 5.23
18 480 0.74 1.92 2.65 4.35
19 250 0.66 1.97 2.66 4.38
20 193
21 270 0.69 2.12 3.74 6.14

Lung 22

U-1 456 0.55 1.93 2.01 3.31
U-2 428 0.61 2.32 5.12 8.42
U-3 531 0.61 2.03 2.74 4.50
U-4 442 0.49 2.12 2.68 4.40
U-5 449 0.54 2.26 3.93 6.45
U-6 523 0.63 2.02 2.78 4.57

Control 1-6 610 0.53 2.23 3.65 6.00

L-l 659 0.55 2.14 3.13 5.15
L-2 438 0.51 2.20 3.32 5.45
L-3 489 0.52 2.07 2.55 4.19
L-4 375 0.49 2.10 2.57 4.21
L-5 391 0.53 2.19 3.37 5.54
L-6 325 0.53 2.18 3.27 5.38

Control 1-6 261 0.48 2.12 2.64 4.34
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TABLE 15. - Total Exogenous Pa~ticle Size Data for Lungs 1-21
(G~aphical/Hatch-Choate)

Lung Number of Number Geometric Mass Mass Median
Particles Median Standard Median Aerodynamic
Analyzed Diameter (urn) Deviation Diameter (um) Diamete~ (um)

1 1382 0.71 2.14 4.07 7.04
2 1063 0.74 2.50 9.17 15.88
3 536 0.90 2.40 9.04 15.65
4 1727 0.72 2.05 3.39 5.87
5 1086 0.62 2.09 3.18 5.51
6 1334 0.73 2.22 4.90 8.48
7 1469 0.70 2.16 4.14 7.17
8 2449 0.80 2.12 4.33 7.50
9 2069 0.67 2.07 3.31 5.72

10 1087 0.70 2.52 9.12 15.79
11 1048 0.55 2.12 3.02 5.24
12 1049 0.63 2.33 5.37 9.30
13 1342 0.54 2.18 3.35 5.80
14 1164 0.62 2.32 5.25 9.10
15 1134 0.50 2.05 2.34 4.06
16 1102 0.61 2.08 3.04 5.27
17 1624 0.89 2.17 5.35 9.27
18 2148 0.78 2.08 3.87 6.71
19 1091 0.80 2.41 8.18 14.17
20 1123 0.72 2.26 5.32 9.22
21 1110 0.67 2.20 4.35 7.54

Lung 22

U-1 1093 0.56 2.12 3.00 5.19
U-2 1024 0.59 2.31 4.81 8.34
U-3 1035 0.58 2.17 3.51 6.08
U-4 1094 0.54 2.15 3.13 5.41
U-5 1021 0.53 2.22 3.61 6.25
U-6 1125 0.60 2.12 3.32 5.76

Control 1-6 1099 0.50 2.32 4.23 7.33

L-1 1467 0.55 2.19 3.49 6.05
L-2 1098 0.50 2.16 2.95 5.12
L-3 1098 0.52 2.16 3.09 5.35
L-4 1120 0.52 2.22 3.49 6.04
L-5 1157 0.57 2.14 3.24 5.62
L-6 1053 0.57 2.31 4.63 8.03

Control 1-6 1167 0.52 2.41 5.28 9.15
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TABLE 16. - Particle Concentration/Composition Data for Lungs 1-5

Particle Concentration (millions/g of dry lung)

Particle Type Lung 1 Lung 2 Lung 3 Lung 4 Lung 5

Total Exogenous 4997 1644 257 5972 2736

Silica 1440 135 27 1078 567

Aluminum Silicate 2923 488 138 3962 1942

Magnesium Silicate 62 13 9 63 8

Rutile-like 207 39 0 195 53

Alumina-like 11 8 1 132 3

Exog.-Endog. Comb. a 50 743 72 60 25

Silicon Rich 120 41 3 17 35

Iron Rich 37 35 2 198 5

Titanium Rich 69 30 6 167 51

Other Aluminum Silicates 25 20 1 21 5

Aluminum Rich 36 6 0 38 10

Miscellaneous 18 87 3 42 33

a Exog.-Endog. Comb. is a subclass of "Combination Endogenous" (Table 3).
Particles in this subclass have a major exogenous component in addition to
an endogenous component and are considered to be of exogenous origin.
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TABLE 17. - Pa~ticle Concentration/Composition Data fo~ Lungs 6-10

Particle Concentration (millions/g of dry lung)

Pa~ticle Type Lung 6 Lung 7 Lung 8 Lung 9 Lung 10

Total Exogenous 2788 3703 9991 5239 1097

Silica 946 1100 2484 1795 489

Aluminum Silicate 1178 2248 6943 3100 400

Magnesium Silicate 29 8 12 36 59

Rutile-like 38 149 257 122 56

Alumina-like 11 0 20 0 1

Exog.-Endog. Comb. 459 50 70 45 21

Silicon Rich 44 28 29 28 27

I~on Rich " 20 4 23 5

Titanium Rich 27 88 94 59 8

Othe~ Aluminum Silicates 11 5 37 10 7

Aluminum Rich 8 3 25 25 14

Miscellaneous 33 5 16 0 11



TABLE 18. - Particle concentration/Composition Data for Lungs 11-15
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Particle Concentration (rnillions/g of dry lung)

Particle Type Lung 11 Lung 12 Lung 13 Lung 14 Lung 15

Total Exogenous 1261 1455 1039 1083 2592

Silica 494 484 548 362 1070

Aluminum Silicate 469 796 344 471 541

Magnesium Silicate 5 4 6 4 30

Rutile-like 93 45 44 65 679

Alumina-like 2 4 2 3 2

Exog.-Endog. Comb. 2 4 5 6 29

Silicon Rich 69 39 50 86 64

Iron Rich 10 8 6 9 21

Titanium Rich 75 42 13 50 55

Other Aluminum silicates 2 4 2 1 12

Aluminum Rich 7 4 3 0 7

Miscellaneous 32 18 14 27 81
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TABLE 19. - Pa~ticle Concent~ation/Composition Date fo~ Lungs 16-21

Pa~ticle Concent~ation (millions/g of dry lung)

. Particle Type Lung 16 Lung 17 Lung 18 Lung 19 Lung 20 Lung 21

Total Exogenous 3868 2576 2376 509 3748 4129

Silica 1351 626 533 116 636 1005

Aluminum Silicate 2130 1629 1437 219 2512 2536

Magnesium Silicate 4 30 20 37 13 37

Rutile-like 113 51 45 7 44 216

Alumina-like 14 13 0 1 7 22

Exog.-Endog. Comb. 70 79 90 100 201 26

Silicon Rich 39 22 57 4 104 138

Iron Rich 35 10 42 7 67 34

Titanium Rich 60 18 27 3 57 48

Othe~ Aluminum 0 35 38 1 67 15
Silicates

Aluminum Rich 18 19 7 2 10 26

Miscellaneous 35 43 81 13 30 26



TABLE 20. - Particle Concentration/Composition Data for
Lung 22 - Upper Lobe Specimens
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Particle Concentration (millions/g of dry lung)

Upper Lobe Sample Identification
Particle

Type U-1 U-2 U-3 U-4 U-5 U-6 Control 1-6

Total 12252 15243 4133 14784 12007 6376 1123
Exogenous

Silica 5090 6345 2125 5941 5250 2952 600

Aluminum 5217 6957 1352 6808 5009 2650 154
Silicate

Magnesium 22 45 8 81 35 28 20
silicate

Rutile 382 433 129 393 366 182 69
-like

Alumina 135 45 20 122 95 34 28
-like

Exog. 68 104 24 162 94 62 2
-Endog.
Comb.

Silicon 225 388 129 393 284 85 64
Rich

Iron 292 224 129 353 366 108 91
Rich

Titanium 157 194 93 122 130 74 40
Rich

Other 67 105 16 149 47 57 7
Aluminum
Silicates

Aluminum 247 134 20 41 95 63 5
Rich

Misc. 349 269 89 217 236 80 42
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TABLE 21. - Particle Concentration/Composition Data for
Lung 22 - Lower Lobe Specimens

Particle Concentration (mil1ions/g of dry lung)

LOWER Lobe Sample Identification
Particle

Type L-l L-2 L-3 L-4 L-5 L-6 Control 1-6

Total 27895 27674 25979 15944 18327 20788 710
Exogenous

Silica 12528 11033 11563 5330 6187 6394 150

Aluminum 12374 12593 11077 9218 10788 13380 161
Silicate

Magnesium 75 50 378 70 0 18 1
Silicate

Rutile 833 878 1058 508 377 364 24
-like

Alumina 0 24 46 56 0 0 14
-like

Exog. 153 581 190 143 95 19 250
-Endog.
Comb.

Silicon 171 252 261 86 79 119 13
Rich

Iron 357 373 512 94 139 146 37
Rich

Titanium 284 276 353 155 316 174 8
Rich

Other 209 151 24 57 111 40 4
Aluminum
silicates

Aluminum 190 353 237 100 143 60 4
Rich

Misc. 722 1109 281 127 94 75 44



TABLE 22. - Summary Particle Data for 21 Coal Miner Lungs
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Particle Concentration (millions/g of dry lung)

Standard
Particle Type Mean Deviation Minimum Median Maximum

Total Exogenous 3003 2267 257 2592 9991

Silica 823 594 27 626 2484

Aluminum Silicate 1734 1629 138 1437 6943

Magnesium Silicate 23 20 4 13 63

Rutile-like 120 147 0 56 679

Alumina-like 12 28 0 3 132

Exog.-Endog. Comb. 105 177 2 50 743

Silicon Rich 50 36 3 39 138

Iron Rich 28 42 2 10 198

Titanium Rich 50 38 3 50 167

Other Al Silicates 15 17 0 10 67

Aluminum Rich 13 11 0 8 38

Miscellaneous 31 25 0 27 87
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TABLE 23. - Summary Particle Data for 87 Urban Lungs

Particle Concentration (millions/g of dry lung)

Standard
Particle Type Mean Deviation Minimum Median Maximum

Total Exogenous 477 380 71 374 1862

Silica 94 70 11 72 337

Aluminum Silicate 179 144 21 127 762

Magnesium Silicate 9 8 0 6 34

Rutile-like 55 115 2 29 942

Alumina-like 3 6 0 1 53

Exog.-Endog. Comb. 44 80 1 17 561

Silicon Rich 12 9 2 10 55

Iron Rich 22 23 1 15 145

Titanium Rich 14 12 1 10 67

Other Al Silicates 7 7 0 5 33

Aluminum Rich 22 22 1 13 115

Miscellaneous 15 13 1 11 63



Fig. 4a.

Fig. 4b.

Fig. 4c.

Fig. 4d.

Fig. Sa.

Fig. 5b.

Fig. 5c-e

Fig. 6a.
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FIGURE LEGENDS

Section of coal worker's lung (Case #16) illustrating a small
silicotic nodule within the pulmonary interstitium. (Wilders X70)

Same lung as in Fig. 4a taken with cross polarizing filter. Area
shown lies adjacent to a small silicotic nodule (not shown) and
shows proliferating coal dust laden macrophages enmeshed in a
connective tissue stroma. Note the distribution of birefringent
particles. (H&E X180)

Regional lymphatic tissue from same case as Fig. 4a showing
phagocytic cells containing dust (arrows). (H&E X450)

Same field as in Fig. 4c taken with cross polarizing filters
showing birefringent particles. (H&E X450)

Secondary Electron Image (SEI) of lesion in silicotic lung of
coal miner (Case 16). Particulate material is faintly apparent
against the organic tissue matrix. (uncoated tissue section
X2000)

Same field using Backscattered Electron Imaging (BSI). Mineral
partiCUlate stands out against the organic matrix. (uncoated
tissue section X2000)

Energy Dispersive Spectra of numbered particles in 5b. Fig. Sc
Particles 1, 2, 5, 6, 7, 8, 9, 10, 12, 13, 14, 17, 18, 19. Fig.
5d Particle 11 and Fig. 5e Particles 3, 4, 16.

A Backscattered Electron Image (BEl) of a typical field of view
from one of the ashed lung preparations.

Energy Dispersive spectra of the indicated particles in 3a.
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4. CHARACTERIZATION OF SURFACE PROPERTIES AFFECTING THE ACTIVITY
OF THE "FREE SILICA" FRACTION OF RESPIRABLE DUSTS

by
W. E. Wallace and M. J. Keane

4.1 SURFACE PROPERTIES AFFECTING QUARTZ CYTOTOXICITY

The mass percentage of quartz, sometimes referred to as the "free silica"
content, is one respirable mine dust parameter measured to provide information
for control of potentially hazardous exposures. The MSHA standard method for
this is based on infrared spectroscopic methods. Other methods can also be
used to measure the silica fraction of a collected, mixed composition
respirable dust. For research purposes these frequently include X-ray
diffraction or scanning electron microscopy in concert with energy dispersive
X-ray analysis (SEM-EDX).

In the lung, respired mineral dust interaction with tissue involves the
surface of the deposited particles. The cytotoxic potential in vitro and in
vivo of a given mass of quartz dust in the general respirable size range may
be dependent on the specific surface area of the dust and on the degree of
contamination, occlusion, or modification of the dust surface.

In this project we have investigated two aspects of the role of dust
surface properties in determining the disease-inducing potential of respirable
quartz.

The first is the question of determining the degree of surface
contamination of respirable quartz particles. That is. we investigated the
feasibility of measuring low levels of surface associated contaminants of
other than silicon elemental composition which might mask or alter in whole or
in part the native quartz surface cytotoxic potential. We have modelled and
performed limited testing of a modification of conventional SEM-EDX analysis
to distinguish alumino-silicate and magnesium silicate surface occlusion from
underlying silica particles. The second is an investigation of some
treatments which can significantly alter the cytotoxic potential of quartz
dust surface without changing the silicon elemental composition of the
particle in a readily measurable way. These two studies indicate the
possibility that compositional or structu~al features of dust surfaces may
affect the cytotoxic potential of a given mass of respirable quartz dust. The
treatment investigations additionally may be of some interest regarding
mineral processing.

This chapter provides an analysis of the use of SEM-EDX at differing
electron beam accelerating voltages to distinguish and semi-quantitate surface
contaminants of aluminum or magnesium silicates on silica particles. The next
chapter reviews our findings on the suppression of quartz cytotoxicity by
relatively mild surface treatment procedures.
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4.2 SCANNING ELECTRON MICROSCOPY - ENERGY DISPERSIVE X-RAY ELEMENTAL
ANALYSIS METHODS FOR SURFACE CONTAMINANTS ON SILICA PARTICLES

4.2.1 THEORY

Typically. SEM-EDX analyses a~e pe~formed using an electron beam
accelerating voltage of 20 to 30 KeV. At such high voltages the electron beam
penetrates the material being studied to a depth of more than a micrometer.
The resultant energy dispersive X-ray spectra provide elemental composition
data averaged throughout this depth.

However. if the accelerating voltage is lowered. then the electron beam
penetrates less deeply into the material. The extinction of the electron beam
intensity, E, with distance into the material, x, has been modelled to obey a
Beer-Lambert form of behavior

dE = -keE dx

where ke , the extinction coefficient, is approximately related to the
electron beam accelerating voltage V as

ke A v-3/2

between 5 and 15 KeV, and as

between 15 and 25 KeV (Cosslett and Thomas, Brit. J. Appl. Phys. 15 883, 1944).

The possibility thus exists to distinguish surface layer from substrate
layer composition of a mate~ial with differing surface and bulk composition.

Our interest is in determining if there is such a surface versus bulk
composition structure to respirable sized particles <micrometer diameter
range) which are characterized in mixed dusts by IR or XRD to contain a
certain percent quartz. The basic question is whether this mass percent
composition faithfully and consistently measures or correlates with the
available quartz surface area in the mixed dust, the toxicological properties
of the dust being in large part dependent on the mineral surface area which is
biologically accessible to pulmonary tissue. SEM-EDX at high voltages when
performed on such dust often indicates the presence of aluminum in addition to
silicon for an individual particle. Frequently such analysis defines a
particle to be quartz if it is ~ 95~ silicon as determined by the ratio of
intensity of the silicon line to those of the other lines present in the X-ray
spectra. To look at the relationship of particle coating thickness, material
properties. accelerating voltage, and consequent spectral line intensity
ratios, consider a simplified one-dimensional model of X-ray emission induced
by elect~on bombardment of a two phase material.
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An electron beam of intensity E is incident on the surface of
the coating (X=O. Z=L). The cogting is of thickness T.
Figure 9 is a schematic showing the sign conventions for the

analysis.

X-ray beam
generation coefficient

for frequency v2

X-ray beam
generation coefficient

for frequency vI

electron beam
extinction coefficient

electron beam
generation coefficient

coating substrate
material 1 material 2

ron beam
sity

kel ke2

krl kr 2

beam
sity

kglvl kg2vl

kg l v2 kg2v2

E

X-ray
inten

elect
inten

x=O x=T x=L

z=L z=L-T z=o

Fig. 9. Nomenclature and sign convention for one-dimensional analysis of
SEM-EDX signal intensities from a coated particle.
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In passing through a differential thickness of material 1, the coating, the
electron beam intensity is diminished by

and in material 2, the substrate, by

The intensity of the X-ray beam at the wavelength of interest propagating in
the positive z - direction is designated by R. The intensity of the X-ray
beam as it exits the top of the coating, R1 (x=O, z=L) is taken to be the
recorded SEM-EDX signal.

As the X-rays pass through a diffe~ential thickness of material 1, they are
extinguished by

But within that thickness the electron beam may also be generating x-rays at
the monitored wavelength according to

Thus. the X-ray intensity exiting the differential thickness in the positive
Z-direction has changed from that entering by

Similarly for the substrate material

The electron beam intensity at any depth x in the coating is found from

to be

x

I
o
----=

x
I - kel dx
o

and, in particular, at the coating-substrate interface

The electron beam intensity at any depth x in the substrate is found from

x

I
T

dEZ
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to be

But at the interface

so

For convenience changing variables by x = L - z

E -k I(L-z)oe e

Eoe-kelT e-ke2(L-z-T)

= Eoe-(kel-ke2)Te-ke2Leke2z

To find the X-ray intensity in the positive Z-direction in material 1, combine
the expressions for dRl and dEl to give

dRl -krlRldz + kglEoe-kel(L-Z)dZ

This first order differential equation may be solved sUbject to the boundary
condition that at the interface X-rays are entering from material 2 into
material 1. Their intensity is not yet known so we designate it RT; that is,

This differential equation for X-ray intensity in material 2 can be solved in
terms of the unknown boundary value to give

To find the X-ray intensity in the substrate one solves

subject to the boundary condition that no X-rays are entering the bottom of
the substrate, that is,

R2(z=O) 0

One obtains
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Equating the expressions for RI (Z) and RZ (Z) at the interface

provides an expression for RT:

krZ + ke2
which can be used in the expression for Rl (Z) to find the X-ray intensity
in the coating. In particular, the X-ray intensity exiting the top of the
coating, which is proportional to the observed signal, per unit incident
electron beam intensity, is

RI(x=O)

Eo

Thus, if one measures the extinction coefficients krl' krZ' kel' ke 2
and the generation coefficients kgl' kg 2 on pure materials 1 and 2 then
one can extract an approximation of the coating thickness from measurements of
the relative X-ray intensities from coating and substrate signals versus
accelerating voltages.

To look at the underlying functional dependence of the ratio of substrate to
coating signal, consider the expression for RI(L)/Eo for X-ray emissions
from different elements in the substrate and coating. Let the electromagnetic
signal from the substrate have frequency v2' and from the coating have
frequency VI- In general, the extinction coefficients for electron beam
and X-ray adsorption and for x-ray generation will be different. To examine
the simplest case assume x-rays of frequency VI are generated only by the
coating, and Vz only by the substrate:

and

Assume electron beam and x-ray extinction coefficients are the same for each
medium:
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Also assume the substrate is "thick" compared to T and compared to electron
and X-ray diminution characteristic depths. Then the signal expressions become

and

g2
________ [e-(ke+kr)T]

kr+ke

---------1 vI= -
gl

_________ [ l-e-(ke+kr )LJ

In the simplest case assume equally effective x-ray signal production by the
two media, that is,

Then the fraction of substrate signal to substrate and coating signal is then

R1(x=0)/Eo l v2

Fig. 10 shows this simplified functional dependence for

Y = EXP[-ATev-312 )]

for several values of "AT". To apply the full formula requires pure material
measurements to obtain extinction and generation coefficients.

4.2.2 EXPERIMENTAL RESULTS

We here present some data on the relationship of measured fraction of
SEM-EDX signal corning from the substrate to coating thickness and electron
beam accelerating voltage. The resolution degradation with decreasing
accelerating voltage for the SEM available to us limits us to 5 to 10 KEV as
the lowest workable voltage. The status of newer SEM technology might make it
possible to work at lower voltages - essentially, the lower the voltage the
thinner the coating which one can distinguish. The limit is the accelerating
voltage needed to provide sufficient electron beam energy to excite the
primary X-ray line specific for the element of interest. In the data which
follow, voltages down to 5 kV are used. This is still high compared to the K
lines of silicon, aluminum, and magnesium, so coatings of less than 1
micrometer thickness can be resolved from bulk contaminant composition.
However intensities for other elements shown are diminished.
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Table 24 provides data for an 0.25 micron diameter crocidolite fiber on a
six micron silica sphere. An increase of aluminum-to-silicon with decreasing
voltage demonstrates the effect of voltage on surface-to-substrate
contribution to the spectra.

Table 24

Relative intensities of X-ray emission lines versus electron beam
accelerating voltage for Scanning Electron Microscopy - Energy Dispersive
X-Ray (SEM-EDX) analyses of an 0.25 micrometer diameter asbestos fiber on an
6.0 micrometer diameter silica sphere on a tin sample plate. The Si, AI, and
Kg lines are all below 5 kV and their ratios can be used to distinguish
surface from bulk composition.

20 Kev 10 KeV 5 Kev

Mg% 2.92 3.64 7.70
Al% 2.12 2.46 4.24
Si% 77 .49 86.04 88.06
Sn% 17 .47 7.85 0

Fig. 11 shows the percent substrate (Titanium) for silica particles of
0.5. 1. and 3 micrometers sitting on a Titanium metal block. That is, the
SEM-EDX elemental composition percentage for Titanium, %Ti, and for silicon,
%Si, are used to compute

% substrate (Ti)
%Ti

%Ti + %Si
x 100

as a function of electron beam accelerating voltage V (in kilovolts) for
different particle diameters, D. As is seen, at a given voltage the percent
substrate signal increases for decreasing particle size. That is, the smaller
the particle the lesser the fraction of the signal originating from the
particle. And as the accelerating voltage is dropped, the contribution to the
signal from the coating becomes dominant. Note that the 5 kV induced values
cannot be used for Ti.

Because of low resolution at low voltages with the SEM scope used, it was
difficult to locate sub-micrometer diameter particles at 10 Kev and below, and
to center the beam on the particle. Therefore, we worked in part with
asbestos fibers on a substrate block. and crossing the surface of an
underlying particle. It is easier to locate and center the beam on a fiber.
And the circular cross-section of the fiber provides a better estimate of the
thickness of the particle than for a not-necessarily-spherical clay particle.
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Table 25 shows the silicon and aluminum lines of an agglomerate particle
of kaolin of unknown but approximately one micron thickness on a larger silica
substrate particle about seven microns across. At 20 keV the particle would
be defined typically as a silica particle with some aluminum contamination
observed in the spectra. At five keV the particle would be defined to be a
clay particle.

Table 25

Relative intensities of SEM-EDX lines versus accelerating voltage for a
kaolin chip of 0.7 micrometer lateral dimension on an 5 micron silica sphere
on a tin plate.

A1%
Si%
Sn%

20 Kev

6.37
55.02
38.61

10 KeV

20.02
57.18
22.80

36.27
63.73

o

Fig. 12 shows signal ratios from crocidolite asbestos fibers on a Tin
substrate block. An 0.5 micrometer diameter fiber could be seen down to 5
KeV, but the excitation voltage is insufficient for Tin there.

It appears that with this system coatings down to about 0.1 micrometer can
be "resolved", and perhaps lower, for elements with K lines below 2 or 3 kV.
This is fortunate for silicon, aluminum, and magnesium, but not for iron or
other elements of interest. Scanning Auger spectroscopy looks at the
composition to a depth on the order of 10 angstroms, or .001 micrometers. It
may be possible to use SEM-EDX in concert with scanning Auger, leaving a
one-to-two order of magnitude "gap" between perhaps 0.1 and .001 micrometers,
to semi-quantitate surface versus bulk composition of respirable particles.
The use of other X-ray lines, L lines, stimulated from an element by the
electron beam might help to overcome two restrictions. Requiring lower
excitation energies, those lines could provide signals at lower electron beam
accelerating voltages, thus resolving thinner coatings. And elements whose K
lines are at energies which are not excited at 5 kV might be analyzed at that
voltage using the lower energy spectral lines. Tests using SEM with
wavelength dispersive X-ray detection provide evidence for such a feasibility.

4.3 MODIFICATION OF RESPIRABLE QUARTZ PARTICLE
CYTOTOXICITY BY SURFACE TREATMENT

4.3.1 SUPPRESSION OF QUARTZ TOXICITY TO PULMONARY MACROPHAGES

Research underway to determine interactions of quartz and other mineral
dust surfaces with pulmonary fluids and alveolar macrophages in culture found
that when dusts were autoclaved in aqueous suspension, their cytotoxic effects
on rnacrophages were suppressed, in some cases fully and even after several
days incubation with the cells. (Hill, C. A., Wallace, W. E., Keane, M. J.,
Page, S. J., Bolsaitis, P., Razzaboni, B. L., Vallyathan, V. and Mike, P.;
"Alteration of Respirable Quartz Particle Cytotoxicity by Thermal Treatment in
Aqueous Media"; Proceedings: VII International Pneumoconiosis Conference,
Pittsburgh, Pa., 1988; In Press.) This finding was in direct contradiction to
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earlier results from both short term macrophage lysosomal enzyme release
assays, as well as longer term cytotoxicity assays from macrophages in
culture; in those studies, dusts were steam autoclaved at 1210 C with no
liquid water present.

4.3.2. TREATMENT METHODS AND ASSAY METHODS

It was decided to use the hemolysis assay to further investigate these
findings, because of the sensitivity, simplicity and cost. BrieflY, dusts
suspended in buffer are mixed with an equal volume of 4~ sheep red blood
cells, incubated 60 min. at 37 0 C with periodic mixing, the cells spun down,
and the absorbance of the released hemoglobin from any lysed cells read at 540
nm. Absorbance values are compared to positive controls (100~ lysed cells)
and negative controls (cells in buffer only).

Initial experiments involved bringing deionized water to a boil, adding to
the dry dust (12 mg)in glass tubes, vortexing, and boiling for periodS up to
60 min., without stirring. After the boiling period was completed, sample
tubes were spun down for 60 sec., the supernatant discarded, and the dust
resuspended in PBS buffer and run in the hemolysis assay. Results indicated
that the toxicity was reduced almost to zero at 1 mg/ml, and increased in a
roughly linear fashion to approximately full (native dust) toxicity at 20
mg/ml dust concentration during boiling (Fig. 13). When individual magnetic
stirrers were used in each sample, results were similar, except the toxicity
was reduced to virtually zero at concentrations to 5 mg/ml, and then increased
in a linear fashion. The treatment was also applied to kaolin and alumina
dusts; kaolin was unaffected, but alumina was similarly detoxified.

Experiments involving various boiling times showed a weak dependence of
detoxification with time, except at 1 mg/ml, where the effect seemed
significant (Fig. 14). Samples were also vacuum dried after boiling, and
assayed the following day; fully detoxified samples remained the same, and
partially detoxified samples had less toxicity than replicate samples promptly
assayed (Fig. 15).

Samples were also left standing for extended periods after boiling, in the
supernatant from the boiling water. Fully detoxified samples (1 mg/ml)
remained at zero toxicity after 4 days; samples at higher concentrations
showed some increase with time, as shown in Fig. 16. Samples were also boiled
for specific periods, centrifuged, and the medium changed to fresh water. The
toxicity was reduced to very low levels, as shown in Fig. 17.

Certain samples in the assay yielded consistently anomolous results, and
were difficult to reconcile with any simple physical model; specifically,
samples boiled at 0.5 mg/ml were not detoxified. The only experimental
difference in these samples was that they were boiled in plastic
(polycarbonate) centrifuge tubes, since glass tubes were not available in an
appropriate size. When quartz was boiled in polycarbonate and Tefzel tubes,
only partial detoxification was seen (Fig. 18). When boiled in additionally
purified and filtered water that had been boiled in polycarbonate, no
detoxification was seen at any concentration.
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An additional anomolous result occurred when there was a catastrophic
failure in the reverse osmosis water purification cartridge in the NIOSH/ALOSH
building distilled water system, resulting in a higher impurity level than
that present in tap water. Toxicity was partially supressed in all samples,
even those boiled in polycarbonate. When the system was restored to proper
operation, the results agreed with previous findings.

Since the effect seemed clearly to be an effect of the glass containers,
additional experiments were done to clarify the finding. Quartz dusts were
boiled in polycarbonate-boiled water with varying amounts of 3 rom soda-lime
glass beads. Results showed a dependence of detoxification on the number of
glass beads, and thus the glass surface area present. The converse of this
hypothesis, that polycarbonate somehow supressed the detoxification of quartz,
was tested by boiling quartz in flint glass tubes with polycarbonate pieces in
suspension; no significant effect of the polycarbonate was seen.

Quartz samples were also boiled with sodium and calcium chloride solutions
of several different concentrations; the effects were weak, slightly lessening
the detoxification.

4.3.3 SUMMARY RESULTS

At this point, several conclusions may be stated, and a working hypothesis
formulated, namely:

-Quartz boiled in flint glass for times greater than ten minutes at
concentrations between 1 and 10 mg/ml is partially to fully detoxified in the
Hemolysis assay.

-The effect is strongly concentration dependent between 10 and 30 mg/ml

-If a change is made to fresh boiling water midway in the process, then
full detoxification Occurs across the entire concentration range

-The effect is present only in samples boiled in flint or borosilicate
glass tubes; inert plastic tubes do not show the effect.

-The effect is only moderately time-dependent; at most concentrations, the
effect seems nearly complete at 10-15 minutes or less.

-The effect seems to persist on mild drying (overnight vacuum d~ying)

-Fully detoxified samples appear to show little or no cytotoxicity after
soaking in the supernatant from boiling for periods up to 5 days; partially
detoxified samples show a gradual increase with time.

-The detoxification seems approximately proportional to available surface
area of glass present during boiling.
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4.3.4 RESEARCH HYPOTHESIS

Further investigation is needed to more fUlly clarify the mechanism of
silica detoxification. but a partial hypothesis can be stated:

Boiling water releases a soluble or partially soluble factor. probably
sodium and/or calcium silicates or hydroxides, which react or are physically
adsorbed on the quartz surface, which fully or partially detoxifies the
mineral surfaces, as shown in in-vitro cellular toxicity assays.

Suggested strategies for clarifying this would include ESCA and/or Auger
surface analysis to determine the surface elemental composition and chemical
state(s). If acid-base reactions are involved, the pH dependence of
detoxification should be looked at in detail; preliminary data indicate that
this is an important variable. Diffuse Reflectance Fourier transform Infrared
Spectrophotometry may also yield some information on the surface chemistry of
the native and surface-modified quartz.

Current directions in this project are the investigation of the effect of
pH and soluble silicates on the detoxification, and physical methods to
investigate surface chemical composition.

The prime questions here are whether quartz can be surface modified so
that it becomes biologically inert (non-fibrogenic). The first question is:

What physical and chemical conditions are necessary and sufficient to
passivate the quartz surface? This project has partially answered this
question since; 1) the process proceeds in aqueous solution; 2) the
concentration of (less than 5 micron) quartz in suspension must be less than
10 mg/ml; 3) soda-lime or borosilicate glass of sufficient surface area must
be present; and 4) the temperature must be close to lOOoC.

The second question is whether the passivation effect persists. The
effect would have to be verified in long term experiments involving physical
and/or chemical methods, as well as in vitro assays, and possibly in vivo
bioassays.

Question three is whether this approach is feasible as a prevention
strategy. With some additional research on question one, the kinetics and
chemical engineering practical approaches would seem feasible to study. The
major unknown here is still question two; development of long-term predictive
assays for silicosis-inducing minerals is still an area fertile for research.
No single assay is without some criticism or controversy.
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APPENDIX 1

LEMONT PARTICLE SIZE DATA FOR 35 COAL MINER LUNG SAMPLES
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The data presented in Appendix 1 consists of histogram frequency/particle size
plots and mass/size distributions for the silica and total exogenous particles
analyzed for each lung preparation. The mass/size distributions were
calculated assuming all particles were spherical and had densities equivalent
to their bulk density. The LeMont calculated mass median and mass median
aerodynamic diameters are also presented for each lung and particle type.
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SAMPLE ID: LUNG I - PREP 3389 IML D-570 7-JUL -88

AREA EQUIV. DIAM (lJflI) DISTRIBUiIDN FOR SILICA MACR :

AVG:8.20E-OI DEV:5.78E-OI ~DEV:7.04E+OI MEDIAN:6.6OE-OI ~OST PROB.:6.78E-Ol

Cliss -----0 1
..,..

Emit Count ~ 0--------------------------0--------------------------0
0.07BO O. O.OO[
0.0958 3. 0.76[**
0.1177 O. O.OO[
0.1445 . 0.25[*! •

0.1774 S. 2.02:*"**
0.2179 8. 2.02[*****
0.2676 19. 4.79[**+*********+
0.32B6 29. 7.30[********************
0.4036 28. 7.05[****************+**
0.4956 45. 11.34[*******************************
0.6086 39. 9.82[***************************
0.7474 50. 12. 59 [***+++****+f+f+++fff**************
0.9179 34. 8.56[***********************
1.1272 45. 11.34[*******************************
1.3842 32. B.06[HHH***HHH+HHH
1.6999 21. 5.29[**********+++*
2.0876 19. 4.79[*************
2.5637 11. 2.77[*******
3.1483 .., 0.50[*L.

3.8663 3. 0.76[**
4.7480 O. O.COr
5.8308 o. v.OO[
7.1605 O. o.cor
8.7935 o. O.OO[
10.799 O. 0.00:

MASS PERCENTAGE VERSUS DIAMETER FOR ~ SILICA

I'IASS MEDIAN DIA.: 2.0lEtOO LIM. RHO: 2.660 AERODYNAMIC DIA.: 3.28E+00 UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW ------ -------------- -------------------

OIA. (lit.) ~T OIFF. INTEGRAL OIFF. INTESRAL

7.80E-02 O. 0.0000 0.0000 0.0000 0.0000
9.58E-02 3. 0.7'§1 o.~ 0.0003 0.0003
1.ISE-Ol O. 0.0000 0.7S'57 0.0000 0.0003
1.44E-Ol 1. 0.2519 1.0076 0.0003 0.0006
1.77E-Ol 8. 2.0151 3.0227 0.0049 0.0055
2.18E-Ol 8. 2.0151 5.0378 0.0091 0.0146
2.68E-Ol 19. 4.7859 9.6237 0.0400 0.0546
3.29E-Ol 29. 7.3048 17.1285 0.1129 0.1675
4.04E-Ol 28. 7.0529 24.1814 0.2019 0.3694
4.96E-Ol 45. 11.3350 35.5164 0.6011 0.9705
6.09E-OI JiI. 9.8237 45.3400 0.9648 1.9353
7.47E-Ol 50. 12.5945 57.9345 2.2909 4.2262
9.1SHI 34. 8.5642 66.4987 2.8851 7.1113
1.13E+OO 45. 11.3350 77.8338 7.0720 14.1832
I.38E+OO 32. 8.0605 85.8942 9.3139 23.4971
1.70E+00 21. 5.2897 91.1839 11.3201 34.8172
2.09E+OO 19. 4.7859 95.9698 18.9686 53.7859
2.56E+OO 11. 2.7708 98.7406 20.3389 74.1247
3. 15E+OO ~ 0.5038 99.2443 6.6488 80.9736...
3.87E+00 3. 0.7557 100.0000 19.0264 100.0000
4.75E+OO O. 0.0000 100.0000 0.0000 100.0000
5.B3E+00 O. 0.0000 100.0000 0.0000 100.0000
7.16E+OO O. 0.0000 100.0000 0.0000 100.0000
8.79E+00 O. 0.0000 100.0000 0.0000 100.0000
1.08E+Ol O. 0.0000 100.0000 0.0000 100.0000



SAMPLE ID: LUNG 1 • PREP 3389 IML D-570 7-JJL-88
74

AREA EQlJIV. DIAM (UM) OISTRIBUTI~ Ffll TOT. EXOl3ENOOS MACR: 15

AVG:9.51E-Ol DEV:O.OOE·Ol ~DEV:O.OOE-Ol ~EOIAN:7.04E·01 MOST PROB.:5.52E-Ol

limit
0.0780
0.0958
0.1177
0.1445
0.1774
0.2179
0.2676
0.3286
0.4036
0.4956
0.b086
0.7474
0.9179
1.1272
1.3942
1.6999
2.0876
2.5637
3.1483
3.8663
4.7480
5.830S
7.1605
8.7935
10.7911

Class
count

O.
6.
2.
6.

22.
36.
55.
82.

105.
128.
152.
141.
124.
149.
105.
89.
75.
SO.
17.
19.
10.

3,
4.
1.
1.

····-0 1 2
~ 0.·------··----·-----------0--·---------·-----·-------0

O.OO[
0.43[1
0.14[
0.43(1
1..59[IHI
2.60(fHHH
3. 98 (fHtHHH.
5.93[fHtlIIUUIUII
7.60(IHHfHtHHHfHfH
9.26[fHHHfHHttftlffHffH

11.00(fHfHffff'I"lllllllftHfHff

10.20[fHHffHffHtHfffHfHHH
8.97[ffHHHfHfffHHHHH

10.78[IHlfll.llllflll.ttttHHHH

7.bO(ffffU II IU IIIHffHf
6.44[11111111111111111
5.43[HtHfHHffHf
3,62[fffffHfH
1.23[fft
1.37(ffH
O.72[H
0.22(1
0.29(1
0.07(
0.07[

!'tASS PERCENTAGE VERSUS DIPIiIETER Ffll JIIACR 15 TOT. EXOl3E~

MASS ~EDIAN DIA,: 4.19E+OO IJII. RHO: 3.000 AERODYNAMIC OIA.: 7.25E+00 UM.

PERCENTAGES BY rom PERCENTAGES BY AASS
RAIl -------------------- -------------------

DIA. (IJII.) caM' DIFF. INTEGRAL DIFF. INTEGRAL

7.80E-02 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

9.58E-02 6. 0.4342 0,4342 0.0001 0.0001
1.19£-01 2. 0.1447 0.5789 OOסס.0 0.0001
1.44E-Ol 6. 0.4342 1.0130 0.0002 0.0003
1.77E-Ol 22. 1.5919 2.6049 0.0013 0.0016
2. 1BE-O1 36. 2.6049 5.2098 0.0040 0.00Sb
2.68E-Ol 55. 3.9797 9.1896 0.0112 0.0168
3.29E-Ol 92. 5.9334 15.1230 0.0311 0.047'
4.04E-Ol 105. 7.5977 22.7207 0,0736 0.1215
4. 96E-Ol 128. 9.2619 31.9826 0.16b3 0.2878
6.09E-Ol 152. 10.9986 42.9812 0.3656 0.6534
7.47E-Ol 141. 10,2026 53.1838 0.6282 1,2B16
9.1BE-Ol 124. 8.9725 62.1563 1.0232 2.3048
I. 13E+00 149. 10.7815 72.9378 2.mO 4.5817
1.38E+OO 105. 7.5977 80.5355 2.9718 7.5535
1.70E+OO 89. 6.4399 80.9754 4.6651 12.2180
2.09E+00 75. 5.4269 92.4023 7.2809 19.4996
2.56E+OO SO. 3.6179 96.0203 8.9897 28.4893
3. 15E+OO 17. 1.2301 97.2504 5.6b08 34.1501
3. 87E+00 19. 1.3748 98.6252 11.7175 45.8076
4. 75E+OO 10. 0.7236 99.3488 11.4217 57.2893
5.83E+OO 3. 0.2171 99.5658 6,3460 63.6353
7. 16E+OO 4. 0.2894 99.B5S3 15.6709 79.3062
B.79E+00 1. 0.0724 99.9276 7.2558 8O.5b20
1.08E+Ol 1. 0.0724 OOסס.100 13.4380 100.0000
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SA/IJllE 10: llJN6 2 - PREP 3480 IJ11l 0-573,580 ?-JUl-as

AREA EQlJIV. DIAM (I.JIII) OISmIBUTION FOR SILICA r4ACR :

AV6:9.93E-Ol DEV:7.13E-Ol :{DEV:7.17E+Ol JlIEDIAN:8.14E-OI JlIOST PROB.:6.78E-Ol

..,
J..

Class
Count

O.
O.
O.
o.
O.

limit
0.0421
0.0517
0.0035
0.0700
0.0958
0.1177
0.1445
0.1774
0.2179
0.2676
0.32Bb
0.4030
0.4956
0.b006
0.7474
0.9179
1.1272
1.3842
1.69'19
2.0876
2.5037
3.1483
3.8bb3
4.7480
5.8308
7.1605

-----0 1 2
:{ 0----- -- ---- ----- --------- -0-- ---- --- -------------- ---0

C.OO[
O.OO[
O.OO[
O.OO[
O.OC[
2.25[-

2. 2.25[HHtf
O. O.OO[
1. 1.12[Ht
3. 3.37[Hnntn
3. 3.37[tfnntn
4. 4.49[111111111111
9. 10.11[IIIIIIIIIIIIIIIIIIIIIHHH
4. 4.49[111111111"1

13. 14.61[tfHtftftHttfHHtfHtftfHHtftHHH
9. 10.11[I1I1I1I1II1I1I1Htt-

11. 12.36ltHfHUIIIIIIIIIII UtftfHtttftf
8. 8.99[III1I1I1I1I1I1IHitftHt
8. 8.99[1I1111111 ....H+H_
6. 6.74!tHHftflll"lIll1
2. 2.25[tfHH
2. 2.25[HtfH
2. 2.25[ftffH
O. O.OO!
O. a.OC[
O. o.oor

I'IASS PERCENTAGE VERSUS DIAMETER FOR JlIACR SILICA

!'lASS MEDIAN DIA.: 2.55E+OO 1J4. RI(): 2.660 AEROD'INAfIIC OIA.: 4.17E+OO lJI.

PERCENTAGES BY CIl.tfT PERCENTAGES BY fIlAS5
RAW -------------------- -- ---------------~-

DIA. (1J4.) ClJ..NT DIFF. INTESRAL' DIFF. INTEGRAL

4.21E-02 O. OOסס.0 OOסס.0 ooסס.0 ooסס.0

5. 17E-02 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

6.~E-02 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

7.80E-02 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

9. 58E-02 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

1.18E-Ol 2. 2.2472 2.2472 0.0009 0.0009
1.44E-Ol 2. 2.2472 4.4944 0.0017 0.0026
l.nE-OI o. OOסס.0 4.4944 OOסס.0 0.0026
2.1BE-Ol 1. 1.1236 5.6180 0.0029 0.0055
2.68E-Ol 3. 3.3708 B.988S 0.0161 0.0216
3.29E-01 3. 3.3708 12.3596 0.0298 0.0514
4.04E-Ol 4. 4.4944 16.8539 0.0736 0.1249
4.96E-Ol 9. 10.1124 26.9663 0.3065 0.4315
6.09E-Ol 4. 4.4944 31.4607 0.2523 0.6llJl
7.47E-Ol 13. 14.6067 46.0074 1.5187 2.2025
9.18E-Ol 9. 10.1124 56.1798 1.9473 4.1498
1.13E+OO 11. 12.3596 68.5393 4.4079 8.5577
1.3BE+OO 8. 8.9888 n.5281 5.9372 14.4949
1.70E+OO B. 8.9888 86.5169 10.9960 25.4909
2.09E+OO 6. 6.7416 93.2584 15.2737 40.7647
2.5OE+OO .., 2.2472 95.5056 9.42'12 50.1939J..

3. 15E+OO 2. 2.2472 97.7528 17.41.33 67.6572
3.87E+OO 2. 2.2472 OOסס.100 32.3428 ooסס.100

4.75E+OO O. OOסס.0 OOסס.100 OOסס.0 ooסס.100

5.83E+OO O. OOסס.0 OOסס.100 OOסס.0 OOסס.100

7. 16E+OO O. OOסס.0 OOסס.100 OOסס.0 OOסס.100



SMllE ID: lLN3 2 - PREP 3480 l1ll 0-573,580 7-JUl -88
76

AREA EOOIV. OIM (1JIlI) DISTRIBUTION FOR TOT. EXllSE~ MACR: 15

AV6:1.06E+OO OEV:O.OOE-Ol XOEV:O.ooE-Ol MEDIAN:7.61E-Ol !'lOST PROS. :l.02E+OO

litit
0.0421
0.0517
O.Ob35
0.0780
0.0958
o.un
0.1445
O.ln4
0.2179
0.21>71>
0.3286
0.403b
0.4950
0.608b
0.7474
0.9179
1.1272
1.3842
t.b999
2.0876
2.51>37
3.1483
3.81>63
4.7480
5.8308
7.1605

Class
Count

O.

"...
O.
2.
5.

14.
13.
26.
26.
58.
53.
73.
79.
85.
sa.
93.

107.
63.
84.
60.
58.
35.
16.
9.

10.
4.

-----0 I 2
:c 0-- ----- ----- --- -------- ---0- ----- ------------ --- -----0

O.OO[
0.19[*
O.DO[
0.19[1
0.47[1
1.32[ff4*
1.22[IU
2. 45 [ff4*4*1
2. 45[fHfHf
5.46[14*fffffHfHH
4.99[lffH_IH
6.B7[H**_HH­
7.43[HfIIIIIIIIIIIHH**
B.oo[Hf******_UHHH
B.28[H4*fHHH 11111111111

8.75[HHfHfHHffHHHHH
10.07[IIIII1IIII1I1IIIII1Hfff4*1
5.93(fHHlffH4*lfH
7.90(HIIIIIIIIIIIIIIHHf
5. 64 [ffHlffHHHH
5. 4b[fHfHffft***H
3.2'l [ffffffHf
1.51(ffH
O.85(H
0.94[IH
0.38[1

MASS PERCENTAGE VERSlS DIAl'lETER FOR MCR 15 TOT. EX06EMJUS

MASS MEDIAN DIA.: 3.86E+OO IJI. RHO: 3.000 AERODYNAMIC DIA.: 6.69EtOO IJI.

PERCENTAGES BY CQOO' PERCENTAGES BY !'lASS
RAIl ..--_ ..---..-_ .._.... - ....--- - .. _- -_ ..------------

01A. (IJI.) COOO DIFF. INTEGRAL OIFF. INTE6RAl

4.21E-02 O. 0.0000 0.0000 0.0000 0.0000
5.17E-02 2. 0.1881 0.1881 0.0000 0.0000
6.35E-02 O. 0.0000 0.1881 0.0000 0.0000
7.80E-02 2. 0.1881 0.3763 0.0000 0.0000
9.58E-02 5. 0.4704 0.8467 0.0000 0.0001
1. 18E-Ol 14. 1.3170 2.1637 0.0003 0.0003
1.44E-OI 13. 1.2230 3.3866 0.0004 0.0008
1. m-Ol 26. 2.4459 5.8325 0.0016 0.0024
2.1BE-Ol 26. 2.4459 8.2785 0.0030 0.0055
2.68E-OI sa. 5.4563 13.7347 0.0126 0.0180
3.29E-OI 53. 4.9lIS9 18.7206 0.0213 0.0393
4.04E-OI 73. 6.8674 25.5880 0.0543 0.0936
4.96E-OI 79. 7.4318 33.0198 0.1089 0.2025
6.O'/E-Ol 85. 7.9962 41.0160 0.2169 0.41~

7.47E-OI 88. 8.2785 49.2945 0.4160 0.8354
9. 18E-OI 93. 8.7488 sa.0433 0.8141 1.6496
1.13E+OO 107. 10.0b59 69.1091 1.7349 3.~4

1.3SEtOO 1>3. 5.9266 74.0358 1.8917 5.2761
1.70EtOO 84. 7.9022 BI. 9379 4.6715 9.9476
2.09E+OO bOo 5.6444 87.5823 6.1798 16.1274
2.56EtOO 58. 5.4563 93.0386 11.0638 27.1911
3.15E+OO 35. 3.2926 96.3311 12.3b50 39.5561
3.87EtOO 16. 1.5052 97.8363 10.4688 50.0249
4.75E+OO 9. 0.8467 98.b830 10.9001 60.9310
5.83E+OO 10. 0.9407 99.1>237 22.4429 83.3739
7.16E+OO 4. 0.37b3 100.0000 16.6261 100.0000



77 SAi'PLE ID: LUNG 3 - PREP 33'15 3ML D-565,566 7-JUL-8ll

AREA EQUIV. DIAM iLIM) DISTRIBUTION FeR SILICA .'!ACR :

~VG:S.35E-OI DEV:4,53E-Ol :/DEV:5.42E+01 MEDIPtl:7.63E-OI MOST PROB,:8.33E-01
-- - -- - - - _.- - - - ~ - --- - - - -- -- - - - - --- - - - - - ---- - -- -- - - - - - ---- - _. - - - - - - -- - - - --- - --

2.

O.
O.
O.
O.
O.
O.
O.
O.
O.

C:aS5
Count

0,
0,
0,
0,
O.
1.
0,

-- '--0
l 0----- --------- ---- ------ --0-- ------------------ ------0

a,OO[
O.OO[
O,OO[
a,OO[
O,OO[
1. 61[I*H
O.OO[
3. 23 (+**H++H
3. 23 (++++HH+

6, 9.68[HHH+++HHHHHHH*H
5. B,06[HH+***+HHHHH+H
6. '1.68 [+HHHHHHH+HHH+H+
S. 12. 90 [HH+HH+HHH++++H++++HH*HH

II. 17. 74 (+HH+H+H***+***H+H+HH+***+_********H+
7, 11.29 [H+++HHH+HH-HH+H+HHH
4. 6. 45 [HH+HH***HH*
7. 11.29!+HHH++H+H+H+H++HHHH
3. 4.84[H*****+H+++
O. O.OO[

O.OO[
O.OO[
o.oor
o.oor
O.OO!
O.OO[
o.oor
a.OO[
O,OO[

lllut
0.0635
0.0780
0.0958
0.1177
0.1445
0.1774
0.2179
0.2676
0.3286
0.4036
0.49'56
0.60S6
0.7474
0,9179
1.1272
1.3842
1.6999
2.0876
2.5637
3.l483
3.866.3
4,748C
5,8300
7.1605
8.7935
10.799
13.262
16.286

SilMPLE ID: LlHi 3 - PREP 3395 3~L D-565. S66 NUL-88
MASS PERCENTAGE VERSUS DIAMETER FOR MACR 1 SILICA

---------_._---
MASS MEDIAl! DIA.: 1.51E+00 lJ!'I. RHO: 2.660 AERODYNAMIC DIA.: 2,46E+oO LIM.

PERCENTAGES 8Y COUNT PERCENTAGES BY MASS
RAW -- -------- -- --- ----- --- ---- ------- -----

OIA. (U/'l.) COUNT OIFF. INTEGRAL oIFF , INTESRAL

6.35E-02 O. 0.0000 0.0000 O.OOQQ 0,0000
7.80E-02 O. 0.0000 0,0000 0.0000 0,0000
9.58E-02 O. 0.0000 0.0000 0.0000 0.0000
1.18E-Ol O. 0.0000 0.0000 0.0000 0.0000
1.44E-Ol O. 0.0000 0.0000 0.0000 0,0000
1.77E-Ol 1. 1.6129 1.6129 0.0058 0,0058
2.ISE-OI O. 0.0000 1.6129 0.0000 0,0058
2.ME-OI 2. 3.2258 4.8387 0.0:Jq7 0.0454
3.29E-OI L. 3.2258 8.0645 0.0734 0,1189
4.04E-Ol 6. 9.6774 17.7419 0,4081 0.5270
4.96E-01 5. 8.0645 25,8065 0.62'18 1.1568
b.09E-Ol 6. 9.6774 35.4839 1.3998 2.5566
7.47E-OI 8. 12.9032 48.3871 3.4507 6.0133
9.18E-OI 11. 17.7419 66,1290 8.8026 14.8159
I.13E.OO 7. 11.2903 77.4194 10.3745 25.1903
1.38E+OO 4. 6.4516 83.8710 10.9794 36,1698
1.70E+OO 7. 11.2903 95.1613 35.5851 71.7549
2.09E+OO 3. 4.8387 100.0000 28.2451 100,0000
2.S6E·00 O. 0.0000 100.0000 0.0000 100,0000
3.15E+OO O. 0.0000 100.0000 0.0000 100,0000
3.S7E+00 O. 0.0000 100.0000 0.0000 100,0000
4.75E+00 O. 0.0000 100,0000 0.0000 100,0000
5.83E+OO O. 0.0000 100.0000 0.0000 100.0000
7.16E+OO O. 0.0000 100,0000 0.0000 100,0000
8.79E+00 O. 0.0000 100.0000 0.0000 100.0000
1.0SE+Ol O. 0.0000 100,0000 0.0000 100,0000
I.33E+Ol O. 0.0000 100.0000 0.0000 100,0000
1.63E·OI O. 0.0000 100.0000 O.OQ(~ tOO.OOOO



SAfIIPLE ID: LUM> 3 - PREP 3395 3l'IL D-565,566 7-j'lJl-88

78

AREA EllUIV, DIIlM iUfll) DISTRIBUTION FOR TOT. EXOOENOOS MACR = 15

AVG:l.30E+OO DEV=1.33EtOO ~DEV:1.03E+02 MEOIAN=8.65E-Ol flIOST PROB.:8.33E-Ol

limit
0.0635
0.0780
0.0958
0.1177
0.1445
0.1774
0.2179
0.2676
0.3266
0.4036
0.4956
0.6086
0.7474
0.9179
1.1272
1.3842
1.69'19
2.0876
2.51>37
3.1483
3.86b3
4.7480
5.8308
7.1605
8.7935
10.799
13.262
16.286

Class -----0 2
Count :< (1------ -- --- --- -------- ----0--- ----- - -------- ---------0

O. 0.00(
2. 0.37(4
O. O.OO(
O. O.OO[
3. 0,56(**
3. 0,56[H

12. 2.24(ftHff
17. 3.17[HH*HH
25. 4.66[fHHH****H
33. 6,16[**+4+**H*HffH+
n. 8,02(HHH***HffHHHfH
46. 8.58(..H H*+4+Hff..H
48. 8.96(f..HH f..ffHH+lff
52. 9.70[ffHfffffffffffffffffff*ff
37. 6.90(ffHffff+HffffHff
40. 7.4b(fffffHffHffffffHf
46. 8.58[fHff_f...ffHHffH
36. 6.72[f**********H**f"
32. 5.97(fffffffffffffHf
22. 4.10[fffffffff"
16. 2.99[Hff+lff
8. 1.49[****
9. 1.68[fHff
3. 0.56["
I. 0.19[t
I. 0.19[+
O. o.oor
I. 0.19[*

SA/lIllE In: lUMl 3 - PREP 3395 3ML 0-565,566 7-JUL -88
MASS PERCENTqsE VERSUS DIAi'lETER FOO JllACR 15 TOT. EXOGENOUS

-- ..- -- - - ..- -.-

MASS MEDIAN DIA.: 6.90E+OO lJIl. RHO: 3.000 AEROO'(IWIIC DIA.: 1.20E-Kl1 UM.

PERCENTAGES BY COUNT PERCENTAGES BY i'IASS
RAW ------- --- ---------- --- -- -.-- - --. - -----

DIA. (lJIII.) ~T OIFF. INTEGRAL DIFF, INTESRAl

6.35E-02 O. 0.0000 0.0000 0.0000 0.0000
7.80H2 0 0.3731 0.3731 0.0000 0.0000..
9.58E-02 O. 0.0000 0.3731 0.0000 0.0000
1.1BE-Ol O. 0.0000 0.3731 0.0000 0.0000
1.44E-O! 3. 0.5597 0.9328 0.0001 0.0001
1.77E-O! 3. 0.5597 1.4925 0.0001 0.0002
2.1BE-01 12. 2.2388 3.7313 0.0010 0.0012
2.b8E-Ol 11. 3.1716 6.9030 0.0025 0.0037
3.29E-Ol 25. 4.6642 11.5672 0.0069 0.0105
4.04E-Ol :N. 6.1567 17.723'1 0,0168 0.0273
4.96E-01 43. 8.0224 2S.74b3 0,0404 O.06TI
6.09E-01 46. 8.5821 34.3284 0.0801 0.1479
7. 47E-Ol 48. 8.9552 43.2836 0.1548 0.3027
9.18E-Ol 52. 9.7015 52.9851 0.3107 0.6134
1. 13E+00 37. 6.9030 59.8881 0.4094 1.0227
1.3BE+OO 40. 7.4627 67.3507 0.8197 1.8424
1.70E+OO 46. 8.5821 75.9328 1.7458 3.5883
2.09E+00 36. 6.7164 82.6493 2.5304 6.1187
2. 56E+OO 32. 5.9701 88.6194 4.1658 10.2844
3. 15E+00 22. 4.1045 92.7239 5.3042 15.58Bb
3. 87E+OO lb. 2.9851 95.7090 7.1444 22.7330
4.75E+OO 8, 1.4925 97.2015 6.6159 29.3489
5.83E+00 9. 1.6791 98.8806 13.7845 43.1333
7. 16E+OO 3. 0.5597 99.4403 8.5098 51.6431
B.79E+00 1. 0.1866 99.6269 5.2535 56.8967
1.08E+OI 1. 0.1866 99.8134 9.7297 66.6264
1.338+01 O. 0.0000 99.8134 0.0000 66.6264
1.63E-Kll 1. 0.1866 100.0000 33.3736 100.0000



79 5AI'IPLE ID: LlJIG 4 - PREP 3401 I'" 0-17 8-Jll-88

AREA EllJIV. DIAl! (lJI) DISTRIBUTION FOR SILICA I'H:R=

AV6-""'3. W-ol DEV:6. 34£-01 ~DEV=6. 57E+OI MEIlIAN=8.16E-01 MOST PR08.~. 33E-ol

Class ---Q I

lilit Count J 0-- -0
0.C6J5 o. O.OO[
0.0780 O. O.OO[
O. 0'J58 O. O.OO[
0.1177 O. O.OO[
0.1445 I. 0.32[1
0.1774 I. 0.32[1
0.2179 4. I.28[ttt
0.2676 7. 2.24[_
0.3286 23. 7. 37[4U4ftftllllllllllli
0.4036 16. 5.13[11111111111111
0.4956 29. 9.29[IIIII1I1I1II1IIHHtUftl
0.6086 27. 8. b5[ttHH44111111111111111
0.7474 32. 10. 26[tHllIlllIllIlllllIlIlllIlll
0.9179 40. 12. 82[tHttUUtHttU111111 111111111""
1.1212 32. 10.26[1111111111111111111111111111
1.3842 34. 10.90[11111111111111111111111111111
1.6999 23. 7.37[11111111111111111111
2.0876 22. 1.05[1111111111111111111
2.5637 16. 5.13[11111111111111
3.1483 3. O.96[fH
3.8663 O. O.OO[
4.7480 2. 0.601£44
5.8308 O. O.OO[
7.1605 O. O.OO[
8.7935 O. O.OO[
10.7'39 O. O.OO[

I¥lSS PERCENTilSE VERSUS DIAl£TER FOR illeR SIlICA

ImS IEIlIAN DIA. = 2.15£+00 Lll. Rt«l= 2.660 AERODYIWlIC DIA. = 3.51E+OO Lll.

PERCENTilSES BY CWfT PERCENTAliES BY I¥lSS
RAj

DIA. nil.) CWfT DIFF. INTE6Rl1. DIFF. IHTE6Rl1.

6.35E-oi! O. 0.0000 0.0000 0.0000 0.0000
7.8OE-c2 O. 0.0000 0.0000 0.0000 0.0000
9.58E-oi! O. 0.0000 0.0000 0.0000 0.0000
1.ISE-ol o. 0.0000 0.0000 0.0000 0.0000
1.44£-01 I. 0.3205 0.3205 0.0003 0.0003
1.77E-ol I. O.3Z05 0.6410 O.OOOS 0.0008
2.1SE-ol 4. 1.2821 1.9231 0.0038 0.0046
2.68E-01 7. 2.2436 4.1667 0.0124 0.0170
3.29E-ol 23- 7.3718 11.5385 0.0754 0.0924
4.04E-01 16. 5.1282 16.6667 0.0912 0.1896
4.96E-ol 2'1. 9.~9 25.9615 0.3261 0.5157
6. Q9E-<l1 27. 8.6538 34.6154 0.5624 1. 0781
7.41E-Q1 32. 10.2564 44.8118 1.2344 2.3124
9.1SE-<l1 40. 12.8205 57.6923 2.8576 5.1701
I.IJE+OO 32. 10.2564 67.9487 4.2340 9.4040
1.3&+00 34. 10.8974 78.~ 8.3316 17.7357
1.70EfOO 23. 7.3718 86.2180 10.4383 28.1139
2.09E+OO 22. 7.0513 93.2692 18.4916 46.6655
2.56EfOO 16. 5.1282 98.3974 24.9071 11. 5726
3.15£+00 3. 0.9615 9'3.3590 8.6492 80.2218
3.87EfOO O. 0.0000 9'3.3590 0.0000 80.2218
4.~fOO 2. 0.6410 100.0000 19.1782 100.0000
5.83EfOO O. 0.0000 100.0000 0.0000 100.0000
7.16EfOO o. 0.0000 100.0000 0.0000 100.0000
8.79E+OO O. 0.0000 100.0000 0.0000 100.0000
1.000tOl O. 0.0000 100.0000 0.0000 100.0000



SAIIlI.E ID: LutE 4 - PREP 3'IQI HI.. D-17 8-JUL-88
80

AREA EIlUIV. DIAM (lJi) DISTRIBUTION FOR TOT. EXIl6El«JJS ~R = 15

AV6=9.2SE-OI DEV=O.0C£-01 %DEV=O.00£-01 MEDIAN=7. ~-01 .mT PROB.=5.52£-01

Ii_it
0.1j6J5
0.0780
0.0958
0.1177
0.1445
o.lm
0.2179
0.2676
0.3286
0.4036
0.4956
0.6086
0.7474
0.9179
1.1272
1. 3842
1.6999
2.0876
2.5637
3.1483
3.8663
4.7480
5.8308
7.1605
8.7935
10.799

Class
Count

O.
2.
2.
2.
5.

II.
27.
60.

117.
138.
170.
193.
189.
189.
154.
153.
107.
86.
61.
32.
19.
7.
2.
O.
O.
1.

--Q 1
% o---------(\------.--~

0.00[
0.12[
0.12[
O.12[
0.29[.
0.64[++
1. 56[HH

3. 47[***HH..
6.77[............**1...
7.99[+HHH+HHHH..HU

9.84[11111111'11111+11111"111'1

11. 18 [H4*H.....HHHHH*......U

10. 94 [HH.I-H..H HHHHHH*

10.9't[HHH..H IIIIIIIIIII'1

S.92[H+HHH+l-HHHH+HH

S.86[._........HHH+fl

6.20[HHH+HHHH..

4.98["""'''''''
3.53[1111111111

1.85[+++"
1.10[·"
0.41[.
0.12[
O.OO[
O.OO[
0.06[

!'lASS PERCENTAGE Vl::RSUS DIAMETER FOR ~R 15 TOT. EXOGEI«IS

JIflSS 1l[j)[AN DIA. =2.93E+OO lJi. RIC= 3.000 AERODYNAI'IIC DIA. =5.07E+OO lJi.

PERCOO~S BY CllM PERCENTASES BY *lSS
RAW --------

DIA. 11M. I CIDIT DIFF. ItmSf!l:l DIFF. INTES~

&.35E-Q2 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

7.8OE-Q2 2. 0.1158 0.1158 OOסס.0 o. ooסס
9.58E-Q2 2. 0.1158 0.2316 OOסס.0 OOסס.0

1.ISE-01 2. 0.1158 0.3474 OOסס.0 0.0001
1.44E-Q1 5. 0.2895 O. &369 0.0002 0.0003
1. 77E-QI II. 0.6369 1.2739 0.0008 0.0011
2.1SE-01 27. 1.5634 2.8373 0.0036 0.0047
2.6&-QI 60. 3.4742 &.3115 0.0148 0.0195
3.29E-Ql 117. 6.mS 13. 01163 0.0535 0.0729
4.04E-Ql 138. 7.9907 21.0770 0.11&8 0.1897
4.96£-01 170. 9.8437 30.9207 0.2664 0.4561
6.09E-QI 193. 11.1754 42.09E1 O. :i601 I. 0162
7. 47E-{)1 189. 10.9438 53.0400 I. 0159 2.0320
9.1SE-01 189. 10.9438 &3.9838 1.8814 3.9134
1.13E+OO 154. 8.9172 72.9010 2.8392 5.7526
1.38E+OO 153. 8.11:593 81.7603 ~.2242 11. 9768
I. 70E+OO 107. 6.1957 87.9560 6.7564 18.7432
2.091:+00 86. 4.9797 92.9357 10.0722 28.8155
2.56E+OO 61. 3.5321 96.4679 13.2315 ~.0469

3.15E+OO 32. 1.8529 98.3208 12. B552 54.9021
3.87E+OO 19. 1.1002 99.4210 14.1363 69.0384
4.75E+OO 7. 0.4053 99.82&3 9.5456 78. f>84(I

5.83E+OO 2. 0.1158 99.3421 5.1040 83.7880
7.16EtOO O. OOסס.0 99.9421 OOסס.0 83.7880
8.79£+00 O. OOסס.0 99.3421 OOסס.0 83.7880
1.000+OI 1. 0.0579 100. ooסס 16.2120 100.0000



81
SAMPLE m= LUNG 5 - PREP 3478 Ii'lL D-569 7-JUL -8S

AREA EQUIV. DIA/II (UM) DISTR!BUTION FOR SILICA "1ACR :

AI'6:8.02E-Ol DEV:6.09E-Ol 'DEV:7.58E+0! MEDIAN=6.34E-Ol !'!OST PROB.:4.50E-01

,,.
1.
O.

21.
22.

:lmit
O.(l227
0,0279
'),')343
0.0421
0.0517
0.0635
1).0780
0.0958
0.1177
0.1445
0.1774
0.2179
0.2676
0.3286
0,4036
0.4956
0.60S6
0.7474
0.9179
1.1272
1.3842
1.6999
2,0876
2.5637
3.l483
3.8663
4.7480
5.8308

CIlSS -----0 !
Count A 0- -- --- -- --- - - ---- --- ------0- ------.--- - ----- ---------0

0. O.OO(
O. a.OO[
O. I).oor
O. a.oor
O. G.ooe
O. O.OO(
o. a.I)O(
2. O.88[H
O. a,OO(
4. 1. 77(**44+
4. 1. 77 [H+++
9. 3•98[H+++++H**

11. 4.87 (+++++++1+++++
12. 5.31['++++**++'++++
17. 7.52 (H'HHfHfHHHH+
29. 12. 83(.H++...+++H••»++++****++++++..**

9. 2'1[.H++H.++...+++HffH*..
9•73(H++++H+++++++*+Hff+f+++

24. 1O.62(H+++++++++..****++.......+++
23. 10 .IS[.+++++H+H+++..H+++H+++f
17. 7. 52 [...++++H**H....+H
13. 5. 75[H++**,**+++I+H
8. 3.54(H++**HH
5. 2.21["++++
3. 1.33(1+1+

0.44(1
0.44['
O.OO[

SAIlPLE WI LLNG 5 - PREP 3478 IML 0-569 7-JUL -88
MASS PERCENTAGE vERSUS DIAMETER FOR MACR SILICA

---- -. -----.._-
MASS MEDIAN DIA.: 2.34E+OO lIM. RHO: 2.b60 AERODVllAMIC DIA.: 3.82E+OO lJItI.

PERCENTAGES BY COUNT PERCENTAEES BY JtIASS
RAW ---- ------- --------- -------------------

DIA. (Ll'!.1 COUNT DIFF. INTEGRAL DIFF. INTEGRAL

2.27E-Q2 O. 0.0000 0.0000 o.~ 0.0000
2.79E-02 O. 0.0000 0.0000 0.0000 0.0000
3.43E-02 O. 0.0000 0.0000 0.0000 0.0000
4.2lE-02 O. 0.0000 0.0000 0.0000 0.0000
5.l7E-02 O. 0.0000 0.0000 0.0000 0.0000
USE-O: O. 0.0000 0.0000 0.0000 0.0000
7.BOE-02 O. 0.0000 0.0000 0.0000 0.0000
'1.58H2 2. 0.B850 0.B8S0 0.0003 0.0003
I.JBE-'n o. 0.0000 0.8850 0.0000 0.0003
I.He-Ol 4. 1.769'1 2.6549 0.0020 0.0023
1.77E-Ol 4. 1.769'1 4.4248 0.0038 0.00b1
2.1SHI 9. 3.9823 8.4071 0.0156 0.0217
2.68E-Ol 11. 4.8673 13.2743 0.0354 0.0571
3.29E-Ol 12. 5.3097 lB.5841 0.0715 0.1287
4.04E-Ol 17. 7.5221 26.1062 0.1877 0.3164
4.96E-Ol 29. 12.8319 38.9381 0.5930 0.9094
6.09E-Ol 21. 9.2920 48.2301 0.7953 1.7047
7.m-Ol O~ 9.7345 57.9646 1.5431 3.2478"'..:..
9.18Hl 24. 10.6195 68.5841 3.1177 6.3655
1.13E+OO 23. 10.1770 '?S.7bll 5.5335 11.8990
1. 38E+OO 17. 7.5221 86.2832 7.5749 19.4739
1. 70E+OO 13. 5.7522 92.0354 10.7280 30.2019
2.09E+OO d. 3.5398 95.5752 12.2269 42.4289
2.56E+OO 5. 2.2124 97.7876 14.1530 56.5819
3. 15E+00 3. 1.3274 99.1151 15.7272 72.3091
3. 87E+OO 1. 0.4425 99.5575 9.70'12 82.01B2
4.75E+OO 1. 0.4425 100.0000 17.9818 100.0000
5.83E+00 O. 0.0000 100.0000 0.0000 100.0000



SAMPLE 10: LUNG 5 - PREP 3478 IML D-569 7-JUL-88

82

AREA EQUIV. DIM iUM) DISTRIBUTION FOR TOT. EXffiENOt5 !'lACR - 15

AVG:8.27E-<11 DEV:O.OOE-Ol :£OEV:O.OOE-Ol MEDIAN:6.12E-Ol MOST PROB.:4.50E-O!

l~lt

0.0227
0.0279
0.0343
0,0421
0.0517
0.0635
0.0780
0.0958
:).1177
0.1445
0.1774
0.2179
0.2676
0.3286
0.4030
0.4956
0.6086
0.7474
0.9179

1.3842
1.6999
2.0876
2.5637
3.1483
3.8663
4.7480
5.8308

Class
Count

O.
1.
0.
o.
O.
1.
3.
4.
5.

18.
15.
33.
63.
64.
90.

126.
115.
109.
115.
91.
79.
55.
-0
~..
24.
24.
7.
6.
4.

-----1) 1 2
:£ 0-- ---- ----- -- --- ----- -----0- ---- --------- ------ ------0

!l.OO[
c.on
i).OO[
(i.OO[
D.VOr
o.on
0.28[f
0.37['
0.46['
1.66[+*....
1. 38 [u"
3.04 [H n
5.80[ n ..fn..
5.89[ nH..fI ..

8.29[ ··**· •..**
11.79[ H H ...
10.59[f ** H***f****.
10.04 [ ** ffHf

10. 59 [ H ** ..

8.38[··..• ••..• •..
7.27[H..**H Hf..Hf
5. 06 [H..H ..

2. 95 [HfHHf
2.21 [*****4
2.21 [++.'H
0.64[H
0.55(·
0.37[*

SAMPLE 10: LUNG 5 - PREP 3478 IML 0-569 7-JUL -88
!'lASS PERCENTAGE VERSUS 01~mR FOR ,llACR 15 TOT. EXOGENOwS

- ---- - ---- - - --.

MASS MEDIAN DIA.: 2,99E+00 UM. RHO: 3.000 AERODYNAMIC DIA.: 5. 18E+00 UM.

PERCENTAGES BY COUNT PERCENTAGES BY ~A5S

RAW ----- ---_ .. ---------- ---.--- --_.----- - --
DIA. (UM.) COUNT OIFF. INTEGRAL OIFF. I~TEGRAL

2.27E-02 O. OOסס.0 OOסס.0 0.0000 0.0000
2.79E-02 1. 0.0921 0.0921 OOסס.0 OOסס.0

3.43E-02 O. OOסס.0 0.0921 0.0000 0.0000
4.2IE-02 O. 0.0000 0.0921 0.0<100 OOסס.0

5.17E-02 O. 0.0000 0.0921 0.0000 0.0000
6.35E-02 1. 0.0921 0.1842 OOסס.0 0.0000
7.80E-02 3. 0.2762 0.4604 0.0000 0.0000
9.58E-02 4. 0.3683 0.8287 0.0001 0.0001
1. 18E-Ol 5. 0.4604 1.2891 0.0002 0.0003
1. 44E-Ol 18. 1.6575 2.9460 0.0013 0.0017
1. 77E-Ol 15. 1.3812 4.3278 0.0021 0.0037
2.18E-Ol 33. 3.0387 7.3665 0.0084 0.0121
2.68E-Ol b3. 5.8011 13.1676 0.0296 0.0417
3. 29E-Ol 64. 5.8932 19.0608 0.0557 0.0973
4.04E-OI 90. 8.2873 27.3481 0.1450 0.2423
4.96E-Ol 128. 11.7864 39.1344 0.3819 0.6242
6.09E-01 115. 10.5893 49.7238 0.6354 1.2596
7.47E-Ol 1D9. 10.0368 59.7606 1.1154 2.3750
9.18E-01 115. 10.5893 70.3499 2.1795 4.5545
1.l3E+00 91. 8.3794 78.7293 3.1941 7.7487
1. 38E+00 79. 7.2744 86.0037 5.1356 12,8843
1. 70E+OO 55. 5.0645 91.0681 6.6218 19,5061
2.09E+00 32. 2.9466 94.0147 7.1354 26,6415
2. 56E+00 24. 2.2099 96.2247 9.9113 36.5528
3.1SE+00 24. 2.2099 98.4346 18.3561 54,9089
3.87E+00 7. 0.6446 99.0792 9.9156 64.8245
4.75E+00 6. 0.5525 99.6317 15.7406 80.565l
5. 83E+00 4. 0.3683 100,0000 19.4349 100,0000



83

!MIl! IDI LUIG 6 - PREP 3409 lllL D- 2,9 lJ-lIt..-T

lllD ERJIY. DUll nln DISTRIIlITI!Il F'M SILICA IR:ll -

AW-L~~I 1lEV"6.:I5E~1 G:V-7. 74£+01 101""'2JE~1 aT JllD. ...5ll~1

CllSs ~ 2 4
Ii.i' c..mt •
0.0ez7 O. O.oot
0.027'J I. o.ZZt
o.~ O. O.OOt
0.0421 O. o.oor
0. am o. O.OOt
0.0635 O. O.OOt
0.0110 o. o.oor
0.0'151 2- O.44t
0. un 2. 0.441
0.144:5 I. o.22t
0. 1m 2. 0.441
0.2179 9. 2.001"
0.i57fi 29. 6.431-
0•• 36- 7.981-
0.4036 J8. L43I-
0.49151i :l5. 12. 20[11111111111.

0.60116 46- 10.201-
0.7474 42. 9.31[-
0. '179 40. Len-
1.1212 34. 7.5'1-
1.3142 44. '.7!i[-
1.6!1'J9 20. 4.43[_
2.0876 20. 4.43[-
2.:E37 18. 3.99[-
3.1413 9. 2.00["
3.8663 I. o.ZZt
4.7480 2- 0.441
5... O. 0.00[
7.16Q5 0. 0.00[
L1'J35 O. 0.00[
10.799 O. 0.00[

~ DI LUIG 6 - PREP 3409 IHL D-2,9 21-11Et-t7
_ IIEIBI1IE \0116 DlllElD FIll lID I SILICA

II&i 101'" DJA.- 2.J:IE+OO lII. ~ 2.660 IOIIIIIIIIC DIA. - 3.14EtOO lII.

PEraNTA6ES BY aIM" IIEJUJfTA6ES IY 11&
IAI

DIA. lIIL I aurr DIFF. INmiIR. DIFF. 1m..

z.2lHe o. 0.0000 0.0000 0.0000 0.0000
Z.19E4 I. 0.2217 0.2217 0.0000 0.0000
I.~ 0. 0.0000 o.ZZ17 0.0000 0.0000
UK4 0. 0.0000 0.2217 0.0000 0.0000
5.17Hl! O. 0.0000 0.2217 0.0000 0.0000
6..4 0. 0.0000 0.2217 0.0000 0.0000
7••~ O. 0.0000 0.2217 0.0000 0.0000
!'!llI(~ 2. 0.4435 0.5&52 0.0001 0.0001
I.I~I 2- 0.4435 1.1086 o.oooe 0.0*
1.44E~1 I. 0.2217 1.11)4 o.oooe 0.0006
1.71E-01 2- 0.4435 1.773& 0.0001 0.0014
tl~1 " 1.9!156 3.7594 o.oa&I 0.00R
t6lE~1 29. ".. IUS O.~ 0.CM17
J,~I 5. .7.SIi!J ILI111 0.ftJ1 0.14U
4.N-f1 3L L'257 5.&075 0.1121 0.Eft
4.~1 :IS. 12.ltsl 3L1lOe7 0.4111 o..l2ID
LO!IfoOI 46- 10.IS 4'.00l!2 0.7S1 I••
7.4~1 '2. 9.J15 51.:114' I.~ 20..
,,~I 40. 1692 67.1140 USI 1.1017

1.1'" :14, .De 7.. 7228 loBI LiSU
1.-.00 44. 9.751 14.4719 L_ 17.1.
l.llIE400 20. 4.4346 18. 9135 7.1&29 24.l2J4
2oO!EiOO 20. 4,4346 9J.J4I1 U.lI6O J7••
r.... lI. J.ft11 97.m3 ILIa. a.
ll!E4OO " I.IS 99.JJ4I 20.4. 10. nit
301lE4 I. o.tn7 99.56 4.2137 M.1Rl
4. 'IStOO 2- 0.4435 100.0000 IS-sm 100.0000
So.... 0. 0.0000 100.0000 0.0000 100.0000
7.ltE400 0. 0.0000 100.0000 0.0000 100.0000
L1W4OO .. 0.0000 100.0000 0.0000 100.0000
1••401 0. 0.0000 100.0000 0.0000 100.0000



RU III WIG [) - PREP 3409 lllL D-2,~ 21-llEt-ll7
84

AIIEIl EIIlIY. DI,. l\IIl DISTlUllITllJl F'llll TOT. EJlIlElOS lID· I~

ellIS ----0
lilll CDlIIt S o---o----()--~--_+--~
0. 02Z7 O. O.CIO[
0.0279 I. o.on
0.0M3 o. O.CIO[
0. 04Z1 0. O.CIO[
0. OS17 O. o.CIOI
0.063:5 O. O.CIO[
0.01t) I. 0.07r
O. 0956 Z. O. J5[

0. lin 4. 0.~1

0.1445 7. O.52[f
0.1n4 15. 1.12[f
0.2179 24. I.IO[H
0.876 ~ •• 12[_
0.32ll6 'JJ, 6.97[_

0.40J6 96. 7.20[_
0.45 129. 9.67[­
0.6016 131. 9.12[-
0.7474 141. 10.57111'''"1111"
0.917'3 125. 9.31[-
1.1272 116. 1.101-
I•• 115. 1.62[-
1.6'" 68. 5.10[-
2. 0876 12. &. 151......
2. 5637 s.. ..OCHHH
3. 1483 34. 2.55[-
J.ll&63 18. 1.351-
4.7410 14. 1.00(f
5.1JOe 7. o.52[f
7.16lle I. 0.071
L 7'J3S 0. 0. 001
10.7!I I. o.07r

IIIIIU Dr LUIG 6 . PREP 3409 lNL D-2. 9 21-t1Et-ll7
... IIEJIBJIIE \UU DIIIElB FIll lID 15 TOT. DlIEIIUi

IIl!lS lED.. DIA.- 3. 7lEiOO lII. lIOo 3. 000 FEJUmAlIC DIRo- 6.54EtOO lII.

PEiUNTI&S J'( aurr PEIIIWTI&5 J'( IIl!lS..
IIA. 1\11, I ClUIT DIFF. IIfTDlIR. DIFF. lIlTEIIR

2.!lHI! 0- 0.0000 0.0000 0.0000 0.0000
2.~ 1. o.mo o.07SC 0.0000 0.0000
1~ 0- 0.0000 o.07S0 0.0000 0.0000
4.2tE-Ge O. 0.0000 o.07SO 0.0000 0.0000
5.11E~ 0. 0.0000 o.or"o 0.0000 0.0000
6.J:I-Ge O. 0.0000 0.07S0 0.0000 0.0000
7.I1E-Ge 1. 0.0750 0.1499 0.0000 O.DODO

".~
2. 0.1499 0,2'J!19 0.0000 0.0000

1.11E~1 4. 0.299'3 0.5WI 0.0001 0.0001
1.44E~1 7. 0.5247 1.1244 0.0002 0.0003
l.nE~1 15- 1.1244 2.2489 0.0009 0.0012
2,11E~1 24. 1.7!!1 4.0410 0.0027 0.0039
UIE~1 !5. 4.1229 1.11O!I 0.0113 0.012
1.29H1 B. 6.9715 I5-IV. 0.01!i o.m

'4E~1 "- 7.1964 22.DII 0.0679 0.1187
t. 9IiE~1 12'- 9.67Oi! J2.0090 0.1691 0.2178
6.09E~1 131. '11201 41.1291 0.3181:' 0.1iD:lII
7.47E~1 141. 10. :1697 23'J11l 0.6Il'3 1.23'17
9.~1 1l!5. '.J703 '1.11'1 1.04ClI 2._
l.aa.oo 116. L6!e7 lQ,4MI I•• 4,069'
1••tOO 115- 1.6207 7'J.c:es 3.2144 7.:ma
1.7OEtOO 6L :1.0975 14.1129 3.&9 10.1107
r.... It. 6,148 ... LCIIDO 1LS17
r..... "- 4,OW ",ma " 7974 a1l11
1~ 34. 2.. ... II.W 40._
10m.- IL 1.34" "l1'3'J 11.201' 5um
"'1StOO 14- 1.06t1 !R.J25J I&. 1.161 g.S4JI
5.D400 7. o.~7 "'1101 14.'M2J R..J
7.-.00 I. 0.07SC ",eo 1.9534 16.4Bi
l.79EtOO 0. 0.0000 ",eo 0.0000 16..M
1.000tOl 1. 0.0750 100.0000 13.5605 100.0000



85
SAMPLE 10: LUNG 7 - PREP 3415 li'lL j-584 7-JUL-86

AREA EQUIV. DIAM ,UM) DISTRIBUTlON FOR 51 LICA MACR :

~VG:7.ooE-!)1 DEV:6.17Hl rDEV:8.,j6E+f)1 ~EDlAN:5.83E-<)1 MOST PROB.:5.52E-Ol

~ (J---- - --- - - --- -_ ... ---- - -- ... --(1- - -- -_ ... -- ... -. -- -- ... --- - --- ... -()
Chss

llmlt Count
:',:)421 ,).

0.0517
0.0)635 (I.

0.0780 L
0.0958 1.
0.1177
:).1445 o.
0.m4 4.

;).2179 14•

0.2676 ,.,1'":
.;;,.;;,.

0.3286 ""
0.4036 40.
0.4950 54.
1).6086 ..~

01.

0.7474 47.
0.9179 35.
1.1272 39.
1.3642 33.
1.6999 23.
2.0876 10.

2.5637 9.
3.1483 3.
3.8663 3.
4.7480 3.
5.8308 O.

-----0

0.23[+
<J.;)O[
0.23[+
0.23(+
0.92["
1.38(HH

(I. ,2C**
3.21[HH+HH

5.05(HHtHtHHH

6.19(H++HH++tHHH

9. 17[tHt++HHHH+HtH++Ht

12. 39[H+HHH-fHfHHH+HHHHHH+

13.07[tHHHHHHfHHHHHHHfHHH

l <). 78 (HHHH+HHtHH+++fHHfH

8.03[HHHHHHHHHHH

8.94(HHffHHfHfHHHtfH

7.57[HHHHtH++++HtH

5.25[lHHHHHH-f

2.29(HHH

2. 06 (****H
0.69[H
0.69(H
0.69[H

O.OO(

2

MASS PERCENTAGE VERSUS DIAMETER FOR MACR SILICA
---------------

MASS MEDIAN DIA.: 2.62E+00 UM. RHO: 2.660 AERODYNAfoIIC OIA.: 4.28E+OO UM.

PERCENTAGES BY COUNT PERCENTAGES BY MSS
RAW --_ ... ----_ ...... -_ ... -_ ... --- ... -- ----- ---_. ----_ ...

DIA. IUlt) COUNT OlFf. INTEGRAL DIFF. INTEGRAL

4.21H2 O. 0.0000 0.0000 0.0000 0.0000
5.l7E-02 1. 1).2294 1).2294 0.(100 0.0000
6.35E-02 O. 0.0000 0.2294 0.0(1)0 0.0000
7.BOE-02 .. <).2294 0.4587 0.0000 O.OOO!
9.58H2 1- 0.2294 0.6881 MOO1 0.0001
1.1SE-0! 4. 0.9174 1.6055 0.0006 0.0007
1.44E-01 6. 1.3761 2.9817 0.0016 0.0023
1.77E-Ol 4. ,j.9174 3.8991 0.0019 ').0042
2.1SE-Ol 14. 3.2110 7.1101 0.0125 0.0167
2.66E-Ol 22. 5.0459 12.1560 0.0364 0.0531
3.29E-Ol 27. 6.1127 18.3466 0.0828 0.1359
4.04E-01 40. 9.1743 27.5229 0.2271 0.31>30
4.96E-Ol 54. 12.3853 39.1083 0.5679 0.9310
6.09E-Ol 57. 13.0734 52.9817 1.1102 2.0412
7.47E-Ol 47. 10.7798 63.7615 1.6955 3.7366
9.1SE-Ol 35. 6.0275 71.7890 2.3383 6.0750
1. 13E+00 39. 8.9450 80.7339 4.8257 10.9007
1.38E+00 33. 7.5686 88.3028 7.5b24 18.4630
1. 70E+00 23. 5.2752 93.5780 9.7&16 23.2246
2.09E+00 10, 2.2936 95.8716 7.8604 36.0850
2. 56E+OO 9, 2.'j642 97.9358 13.1020 49.1871
3. 15E+OO J, 0.6881 98.6239 8.0885 57.2756
J.S7E+OO 3. 0.6881 99.3119 14.9!lO3 72.2559
4.75E+OO J. <).0861 lOO.IX1OO 27. 7~41 100.0000
5.S3E+OO O. 0.0000 100.0000 0.0000 100.0000



SAMPLE ID: LUNG 7 - PREP 3415 IML D-584 i-JUL-BE
86

AREA EQUIV. DIAM iUM) DISTRIBUTION FOR TOT. EXOGENOUS MACR: 15

WG:9, !7hl DEV:7.44HI !DEV:8.12E+Ol MEDIAN:6.96E-OI ,"lOST PROS. :S.52E-Ol

4 0--------------------------0--------------------------0
i}.QO[

0.v7[
O.O7[
0.34[*
0.41[*
O.75[H
1.02[H*
1.57[HH
2.59[Htt*H
3. 81 [H+HHH*
5.31[*+************
7.76[*********************
9.73[**************************

10.28[*******************+********
10.01[**+***********************+
8.71 [******H**H***H**H***
9.33[*************************
9.33[*************************
7.15[*******************
4.42[************
3. 47 [*,****H**
1. 70:*H**
1.16[***
0.68[**
0.34[*

-,
l.J.dSS

limit CQUf!t

).0421 (I.

0.0517 1.
:},06j5 1.
0.C1780 c:".
0.0958 6.
1).1177 11.
0.1445 15.
Cd?74 ,-

L.;).

,).2179 38.
0.2676 :16.
0.3280 78.
0.4036 114.
,j.4956 143.
0.6086 151.
0.7474 147.
0.9179 128.
i j '''''..,., 137.J. ... 4.{ ...

1.3842 137.
1.0999 [05.
2.0876 65.
2.5637 51.
3.1483 25.
3.8663 17.
4.7480 10.
5.8308 5.

-----t} 2

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 15 TOT. EXOGENOUS
---------------

MASS MEDIAN DIA.: 2.97E+OO UM. RHO: 3.000 AERODYNAMIC DIA.: 5.14EtOO UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW -------------~------ -------------------

DIA. (UM.) COUNT DIFF. INTEGRAL DIFF. INTEGRAL

4.21E-02 o. 0.0000 o. 000f.J 0.1)000 0.0000
5.17E-02 1. 0.0681 0.0681 OOסס.0 OOסס.0

6.35E-02 1. 0.0691 0.1361 0.0000 0.0000
7.80E-02 5. 0.3404 0.4765 OOסס.0 0.0000
9.58E-02 6. 0.4084 0.8850 0.0001 0.0001
U8E-01 11. 0.7488 1.6338 0.0003 1).0004
1. 44E-Ol 15. 1.0211 2.6549 0.0007 0.0011
1.77E-Ol ~'" 1.5657 4.2206 0.0020 0.0030L~I

2. 18E-Ol 38. 2.5868 6.8074 0.0060 0.0090
2.68E-OI 56. 3.8121 10.6195 0.0163 ').0253
3.29E-Ol 78. 5.3097 15.9292 0.1)421 0.0674
4.04E-Ol 114. 7.7604 23.0896 0.1140 0.1814
4.96E-01 143. 9.7345 33.424[ 0.2648 0.4462
6.09E-01 151. 10.2791 43.7032 0.5178 0.9640
7.47E-01 147. 10.0068 53.7100 0.933(, 1. il9?6
9.18E-01 128. 8.7134 62.4234 1.5056 3.4032
1. 13E+OO 137. 9.3261 71.7495 2.9845 6.31377
1.38E+00 137. 9.3261 81.0756 5.5274 11.9152
1.70E+OO 105. 7.1477 88.2233 7.8459 19.7611
2,t)9E+OO 05. 4.4248 92.6481 8.9953 28.7564
2.50E+IJO 51. 3.4717 '16.1198 13.0715 41. a.:7~
3.15E+00 25. 1. 7018 97.8216 11.8672 53.6951
3.87HO 17. 1.1572 98.9789 14.9454 68.6404
4. 75E+OO 10. 0.6807 99.6596 16.2820 84.9225
5.83EtOO ~ 0.3404 100.0000 15.0775 lOO.OOIAl



87
SAMPLE 10: LUNG 8 - PREP 3427 0.5ML 0-4,5,9 It-JUl-B8

AR£A ElllJIV. DIAM (lJIIl) DISTRlEUTI(}l FOR SILICA MACR =

AVG='3.41E-Ql DEV=6. S6E-Ql %0EV=6.97E+Ol MEDIAN=7.37E-ol I«lST PROD. =6. 78E-ol

Class ----0 1 2
li~it Count " 0-------------------------0-------------------------0
0.0780 O. O.OOC
0.0958 1. 0.16C
0.lI77 O. O.OOC
0.1445 1. 0.16[
0.1774 1. O.16[
0.2179 9. 1.46[fiHfi
0.2676 17. 2. 80[fiHHfifit
0.3286 36. 5. 92[fifififififififififififitfitfi
0.4036 59. 9.70[tfififitfitfififififitfittHfifitfififitfi
0.4956 58. 9. 54 CfifififififififitfififififiHfifififififififififi
0.6086 60. 9. 87[fifififififififfitfifitfitfifittfitfifitttfi
0.7474 67. 11. 02 £__fitttfififififififitfifififitfi

0.9179 55. 9.05£lfitfifi.....fifififififitfittfi...
1.1272 63. 10. 36 [fifififififififffifififififififfifififittfitfififi
1.3842 63. 10.36[fifififittfitfitfi_tfifififififififi
1.6999 37, 6. 09£fifftfffififftfifftt
2.0876 41. 6. 74[tttfififitfittfittttttfi
2.5637 23. 3. 78C_...**fi
3.1483 8. 1. 32[fifffi
3.8663 B. 1.32£-
4.7480 I. 0.16r
5.8308 O. o.oor
7.1605 O. O.OOC
B.7935 O. o.oor
10.799 O. o.oor

*ISS PERCENTAGE V£RSlJS DIAtETER FOR IKR SILICA

MASS i'lEIJI~ OIA. = 2.27E+OO lJI. IlKF 2.660 AERODYNAI'lIC OCA. = 3.70E+OO I.JM.

PERCENTAGES BY COONT PERCENTAGES BY *ISS
RAW --------

DlA. (LM.) COONT OIFF. INTE6Rli. DIFF. INTE6RA1.

7. BOE-Q2 O. 0.0000 0.0000 0.0000 0.0000
9.58E-0e 1. 0.1645 0.1645 0.0000 0.0000
1.18£-01 0, 0.0000 0.1645 0.0000 0.0000
1. 44£-01 1. 0.1645 0.3289 0.0001 O. 000l
1. 77E-Q1 1. 0.1645 0.4934 0.0003 O.OIM
2. 18E-Q1 9. I. 4803 1.9737 0.0044 0.0049
2.61£-01 17, 2.7961 4.7697 0.0154 0.0202
3. &-01 36. 5.9211 10.6908 0.0604 0.0806
4.04E-ol 59. 9.7039 20.3947 0.1833 0.264C
4.96E-ol 58. 9.5395 29.9342 0.3336 0.5977
6.09E-ol 60. 3.86M 39.lI026 0.6394 1.2371
7. 47E-ol 67. 11.0197 50.82Z4 1.3224 2.5596
9. 1BE-o1 55. 9.0461 59.8684 2.0100 4.5701
1.13£+00 63. 10.3618 70.2303 4.2652 B.1l353
1.38E+OO 63. 10.3618 80.5921 7.8994 16.7347
1.70£+00 37. 6.0855 86.6776 B.5922 25.3269
2.09£+00 41. 6.7434 93.4211 17.6335 42.9604
2.56£+00 23. 3.7829 97.2039 18.3203 61.2808
3.15E+OO 8. 1.3158 38.5197 11. 8018 73.0825
3.87E+OO 8. 1.3158 99.8355 21. 8574 94.9399
4.7JE+OO i. 0.1645 lw.OOOO 5.0601 100.0000
5.63£+00 O. 0.0000 100.0000 0.0000 100.0000
7.16E+OO O. 0.0000 100.0000 0.0000 100.0000
B.79E+00 O. 0.0000 100.~)Q 0.0000 100.0000
1.000+Ol O. 0.0000 100.0000 0.0000 100.0000



SAKlLE ID: LUNG 8 - PREP 3427 O. SM.. 0-4,5,9 11-JLl-88
88

AREA EQUIV. DIAM (lJM) DISTRIBUTION FOR TOT. EXOOENOUS i'IIlCR = 15

AV6=1. 0SEt{lU DEV=O.OO£-o1 %DEV=0.00£-01 MEDIAN=8. OOE-ol MOST PROB. =1.02E+OO

Class ----0 1 2
li"it Count ,,0----------------0--------------0
0.0780 O. O.OO(
0.0958 4. 0.16(
0.1177 3. O.lCC
0.1445 6. 0.24[1
0.1774 10. 0.4[(1
0.2179 36. 1.47[ltH
0.2676 72. 2.94(--
0.3286 127. 5.19(IHtt***IHtH
0.4036 203. 8.29(IHHHH*HH*****IH
0.4956 211. 8.62(HtHtHIIH+HtHI_
0.6086 226. 9.23(11111111 II 1HIHH+t****1
0.7474 254. 10. 37[***tHIHHI***+tIH+***tHI
0.9179 236. 9.64(*********fHHH**HHHH
1.1272 272. 11.1j(HtHtIIlIlIIlIlHfffHHHttt
1.3842 207. 8.4S(+tHHHHHtHttf+t+tf
1.6999 181. 7.39(IIIIIIIIIIII***UI**
2.0876 157. 6.41 [HtHttHUfiHH
2.5637 107. 4.37[1+tHtttHH
3. 1483 58. 2. 37[IHHI
3.866J 46. 1. 88(H*I

4.7480 17. 0.69(H
5.8308 11. 0.45(1
7.1605 2. 0.08[
8.7935 1. 0.04[
10.799 2. 0.08 [

I'IASS PERCENTIlSE VERSUS DHVETER FOR MACR 15 TOT. EXOGENlllS

MIl5S I£DI~ DIA. = 3.6OEt{lU l.I'I. RHIF 3.000 AERODYtDlIC DIA. = 6.23E+OO 1Jl.

PERCENTASES BY COUNT PERCENTIlSES BY MASS
RAW ---------

DIA. (lJlIl.) COlM DIFF. INTE6RAl DIFF. INTES~

7.8OE-Q2 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

9.5BE-Q2 4. 0.1633 0.1633 OOסס.0 OOסס.0

1. 18E-01 3. 0.1225 0.2858 OOסס.0 OOסס.0

1.44E-01 6. 0.2450 0.5308 0.0001 0.0001
1. 77E-01 10. 0.4083 0.9392 0.0003 0.0005
2.18£-01 36. 1.4700 2.4091 0.0021 O. 00C5
2.68E-Ql 72. 2.9400 5.3491 0.0077 0.0103
3.29E-Ql 127. 5.1858 10.5349 0.02S3 0.0355
4.04£-01 203. 8.2891 18.8240 0.0748 0.1103
4.96E-Ql 211. 8.6158 27.4398 0.1439 0.2542
6.09E-Ql 226. 9.2283 36.6680 0.2855 0.5397
7. 47E-01 254. 10.3716 47.0396 0.5943 1.1340
'3.18£-01 236. 9.6366 56.6762 1.0Z26 2.1566
1.13£+00 272. 11.1066 67.7828 2.1828 4.3394
1.38E+OO 207. 8.4524 76.2352 3.07b6 7.4161
1.70E+OO 181. 7.3908 83.6260 4.9823 12.3984
2.09E+OO 157. 6.4103 '30.0368 8.0040 20.4023
2.56EtOO 107. 4.3691 94.4059 10.1028 30.5051
3.15E+OO 58. 2.3683 96.7742 10.1423 40.6474
3. 87E+OO 46. 1.8783 98.6525 14.8976 55.5450
4.75E+OO '7 0.6942 13.3467 10.1967 65.7417II.

S.83E+OO 11. 0.4492 99.7958 12.2195 77. 9612
7.16E+OO <l 0.0817 99.8775 4.1147 82.0759....
8.791:+00 1. 0.0408 99.9183 3.8103 85.8862
1. 08E+Ol 2. 0.0817 OOסס.100 14.1138 100. ooסס



89
SIW'lE ID: Lut.G 9 - PREP 3'133 li'l D-7, 8 ll-JLl-aa

ARBI EQUIV. DIAM (lIM) DISTRIBUTION FOR SILICA JllACR ~

AV6=6.97E-Ql DEV;5.3'tE-OI %DEV;7.66E+OI MEDIAH=5.3CE-QI i'lJST PROD. ='I. 5OE-ol

jimlt
0.0517
0.0635
0.0780
0.0958
0.1177
0.1445
0.1774
0.2179
0.2676
0.3286
0.4036
0.4'356
0.6086
0.7474
0.9179
1.1272
1.3842
1.6m
2.0876
2.5637
3.1483
3.8663
4.7480
5.8J08
7.1605
8.7935

Class
Count

O.
1.
O.

o.
2.
4.
5.

18.
45.
65.
87.
96.
91.
67.
70.
53.
39.
21.
19.
14.
6.
O.
1.
1.
O.
O.

-----0 1 2
" 0------------------0------------0

O.OO(
0.14[
Q.OO[

O.OO[
0.28[1
0.57(++
0.7H++
2.55(I+H*H
6.38[HHHIHIHIHH
9.22[+++++++HHHHH+H+H++

12. 34[I++H+HHHIHHHI+HHHHHH
13. 62[IH++++++H+HHHH+U IIUIIIIIUIII

12.91 [IHH++HH+HHHHHHHI++IHHt
9.5O(H+H+HH++HH++HH++H
9.93(+HHIHHH+HHtH+HHH
7.52[++HHHHIHHHHI
5. 53[IHHHt++++H+
2. 98[+H+HH
2.70[+++++++
1. 99(IHH
0.85[1+
O.OO[
0.14[
O.H[
O.OO[
O.OO[

JIfA55 PERCENTRGE VERSUS DHlI'ETER FOR HR SILICA

MIlSS MEDIAN DIA.= 2.24£+00 lIM. RHO= 2.660 AERODvtWlIC DIA. ~ 3.~+OO UM.

PERCENTAGES BY rom PERCENTA5ES BY I'IA55
RAW -------

DIR. (lIM.) COUNT DIFF. INTE6RAl. DIFF. INTESRAl.

5.17E-02 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

6.3SE-02 1. 0.1418 0.1418 OOסס.0 OOסס.0

7.aoc~ o. OOסס.0 0.1418 OOסס.0 OOסס.0

9.58E-02 O. OOסס.0 0.1418 OOסס.0 OOסס.0

I.IBE-QI 2. 0.2837 0.4255 0.0002 0.0003
1.44E-(l1 4. 0.5674 0.9929 0.0009 0.0012
1. 77E-(l1 5. 0.7092 1.7021 0.0021 0.0033
2.IBE-()1 18. 2.5532 4.2553 0.0142 0.0176
2.68E-QI 45. 6.3830 10.6383 0.066(1 0.0835
3.29!:-(l1 65. 9.2199 19.8582 0.1765 0.e600
4. 04f-()1 87. 12.3404 32.1986 0.4374 0.6974
4.96E-ol 96. 13.6170 45.8156 0.8939 1.5914
6.09HI 91. 12.9078 58.7234 1.5694 3.1608
7. 47E-()1 67. 9.5035 68.2270 2.1400 5.3008
9.IBE-01 70. 9.3291 78.1560 4.140'7 9.t416
1.13EtOO 53. 7.5177 85.6738 5.8066 15.2482
l.38£tOO 39. 5.5319 91.2057 7.9133 23.1616
1.70EtOO 21. 2.9787 94.1844 7.8916 31. 0532
2.09E+OO 19. 2.6950 96.8794 13.2236 44.2768
2.5ff+OO 14. 1.3658 38.8052 18.0450 52.32C6
3.15£+00 6. 0.8511 99.7163 14.3236 76.6462
3. 87EtOO O. OOסס.0 99.7163 O. ooסס 76.6462
4.75£+00 I. 0.1418 99.8582 8.1885 84.6346
5.83EtOO 1. 0.1418 OOסס.100 15.1654 100.0000
7.16EtOO O. 0.0000 OOסס.100 O. OOOQ 100. ooסס
B.79£+00 O. OOסס.0 100. ooסס O. ooסס 100. ooסס



SAI'lPl.E ID; LI.H3 9 - PREP 3433 li'1.. 0-7. 8 lI-JUL-88
90

AREA ElllJIV. DIAl! (UM) DISTRIBUTION FOR TOT. EXOGEtwS I4ACR: 15

AVG=8. %1:--;)1 DEV=O. 00£-01 ~IJEV=O. 00E-01 MEDIAN=6.5/tE-01 MOST PROB.=4.5OE-01

limit
0.05l7
0.0635
0.0780
0.0958
0.1177
0.1445
0.1774
0.2179
0.2676
0.3286
0.4036
0.4956
0.6086
0.7474
0.9179
1.1272
1.3842
1.6m
2.0876
2.5637
3.1433
3.8663
4.7480
5.8308
7.1605
B.7935

Class
Count

O.
1.
O.
2.
5.
B.

13.
41.

101.
134.
lB7.
24!.
228.
224.
220.
172.
149.
107.
91.
59.
35.
20.
18.
9.
3.
!.

--0 1 2
~ (1----------(1-----------------0

O.OO[
O.OS[
O.OO[
0.10[
0.24[.
0.39[+
0.03[H
1.98["."
4. 88 [HHitHHHH

6.4a[..HHit .

9.04 [HHHHHHnHHH+H+

11. 65 [..Hit H + HH.H..

11. 02 [ HH .......

10. B3[HHHitHHHH+H+n..HHH

10. 63 [HitHHHitHH...HitHHitHU

8.31 [""H"UHU.HHH+

7. 20[HUitHH H+H

5. 17[itUHit Hit

4. 40 [H..**..**H

2. 85[""H"

1.09[H*H
0.97[..it

0.8HH
0.43[+
O.IH
O.OS[

I'IA5S PERCENTAGE VERSUS OIAI£TER fOR IlACR 15 TOT. EXOOEtwS

MASS NElJIAN DIA.: 3.8JE+OO lIt RHO= 3.000 AERODYNAIIIC DIA. = 6. b4E+OO lilt

PERCENTAGES BY COLM PERCENTAGES BY IIA5S
RAW ----------

OIA. (UM.) COONT OIfF. INTE6AAl. DIFF. INTEGRAl..

5.17E-02 O. 0.0000 0.0000 0.0000 O. QOOO

0.35E-02 I. 0.043J O. 04BJ 0.0000 O. QOOO
7.8OE-02 O. 0.0000 0.048J 0.0000 0.0000
9.5BE-02 2. 0.0967 0.1450 0.0000 O. QOOO

1. 18E-01 5. 0.2417 0.38£>7 0.0001 0.0001
1. 44E-01 8. 0.3867 0.7733 0.0002 0.0003
1. m-ol 13. 0.6283 1.4016 0.0007 0.0010
2. 18E-01 H. 1.9816 3.3833 0.0038 0.004B
2.6BE-01 101. 4.8816 8.~9 0.0174 O. <)222

3. 29E-Ol 134. 6.47b6 14.7414 0.0429 0.0651
4. OJIE-0l 187. 9.0382 23.7796 0.1108 0.1759
4.96E-01 241. 11.6481 35.42n 0.2644 0.4403
6. 09E-ol 228. 11. 0198 46.4476 0.46JJ 0.9037
7.47E-ol 224. 10.8265 57.2740 0.8431 1.7467
9. 18E-01 2CO. 10.5JJ2 67.9072 1.5JJ5 3.28OC
1.13£+00 172. B.3132 76.2204 2.22OS 5.5007
1. 3BE+OO 149. 7.2015 83.4219 3.5625 9. 0b32
1.70£+00 107. 5.l716 88.5935 4.7381 13.8013
2. 09E+OO 91. 4.3983 92.9'318 7.4630 21.2642
2.56EtOO 59. 2.8516 95.8434 8.9613 3O.22S6
3. 15E+OO 35. 1.6916 97.5350 9.8456 40.0711
3.87E+OO 20. 0.9667 98.5017 10.4197 50.4908
4. 75E+OO 18. 0.8700 99.3717 17.3679 67.8587
5. B3E+OO 9. 0.4350 99. B067 16.0830 83.9417
7.16E+OO 3. 0.1450 99.9517 9.9288 93.8705
8. 79E+00 1. 0.0483 100.0000 6.1295 100.0000



91 ~AMPLE :D:~'Jf'!: 1;:; - ~EP 3439 2ML D-585 -:'-j'UL-B8

Ar;EA EGUIV. DIAM iUM) OrSTFIBUTlCN FOR SILle" ~AC, ,

Cl.3.SS -----1)

:':'lI'Ilt [.:;u:-J1' ~ i:..-----------------~-------<!-- -----------------------1)

0.0279
0.0343
0.0421
'),,)517
0.0635
,j,IJ760
0.(1958
0.:177
G.i445
0.1774
0.2179
D. 2676
0.3286
0.4036
0.4956
0.6086
C.7474
0.9179
1.l272
1.3842
1.6999
2.0876
2.5037
3.1483
3.8663
•. 7480
5,8308
7,1605
8,793:5
10.799
13.262

j. ).OO[
:,00[

i). :',00[
,). C',00[
! I).:~ [f

',. v.OO(
2. ~I,il [I
4. 0.83[H
o. 1.24[**+
9. \'86[Hn+
S. l,;j4(Hf

24. 4.97[ ** •
:0. 5.38{ffHfHfffffHf

33. 6.83[HffH--HUfHHHf

38 I 7.87 [H+fU*4+HfH..*,H+t+

47. 9. 73(4HH*JH·H*Hff·U44fH+U

42. 8. 70 [ffHt'****i'UHff'tH+tH

49. 10.14[ffH*'*f+fHH*f..Hl4u.....H
45. 9. 32 ("HH4ffHHUfffHfUfff

3:. 6.63[**'*H..*****+4+........
31. c•.f2[HffUHU,*H*44f

30. 6.21(**+H+++++****+++
23. 4.76 [u.....·"*+lt....

~i. 3.52[HHnHH
1. 45[tfll

9. 1.86[+++"
.:. 0.41[+
1. 0.21[1
'i. O.OO(
o. O.Oel [

O. O.OO(
0. I).oor

SiII'I'lE 10: LUOO 10 - PREP 343'1 2I'Il 0-5B5 7-JUL -88
MASS PER!:E~TA6E VERSUS OIA/JIETER FOR !JIACR SILICA

._---------._--
MASS MEDIAN 0IA.: 2,97E+00 UM. RHO: 2.660 AERODYNAillC OIA,' 4,85E+00 OM.

PERCENTAGES BY COONT PERCENTAGES BY MASS
RAli ----- ---_._--_.- ---- -- -----. --------.-.

OIA. IL!'!, ) COUIIT OIFF. INTEGRAL OIFF. INTEGRAL

2.27E-02 0. 0.0000 OOסס.0 0.0000 0.()OW
2.79E-Ij2 O. OOסס.0 0.0000 OOסס.0 OOסס.0

3.43E-0:: o. OOסס.0 0.0000 O.OOO,j OOסס.0

4.21E-')2 0. ~.oooo OOסס.0 0.000\) o.VCIOO

5. 17E-02 1. 0.2070 0.2070 OOסס.0 0.0000
6.35E-,j2 O. 0.0000 0.2070 0.000<) I).OOOU

7.80H2 .. 0.4141 0.6211 O.Wflj 0.0001
9.58E-0:: 4. 0.6282 1.4493 ').00'02 Ij.0002
1.18E-0l 6. 1. .2422 2.6915 O.OOCI5 0.0007
I.HE-0l 1. 1.8634 4.~549 0.0014 0.0021
1. m-Ol < 1.0352 5.5901 0.0014 0.0035..
2.l8E-')1 24. t.9689 10.5590 0.0124 0.0159
2.68E-Ol 26. 5.3830 15.9420 0.0249 0.0409
3. 29hll 33. 6.8323 22.7743 0.0586 0.0995
4.04E-01 38. 7.8675 30.6416 0.1251 0.2246
t.M-Ol 47. 9.7308 40.3727 0.2865 0.5111
6.09E-,jl 42. 8.6957 49.0683 0.4741 0.9852
7.47E-Vi 49. 10.1449 59.2133 1.0245 2.0097
9. 18E-Ol 45. 9.3168 68.5300 1.74~ 3.7522
1.13E+00 32. 0.6253 75.1553 2.2949 6.0471
1. 38E+00 31. 6.4182 81.5735 4.11:4 10.1646
1. iOEt<)\) 30. 0.2112 87.7847 7.3797 17.5442
2.09E+00 23. 4.7619 92.5466 10.47B4 28.0227
2.56E+l)O 17, 3.5197 96.,j603 14.3439 42.3600
3,15E+I)0 ,

1.4493 97,5155 10.9388 53.3053
3.a7E+00 9. 1.8634 99,3789 26.0474 79.3527
4,75E+<)0 2. 0.4141 99,7930 10.7202 90.0729
5,63E+00 J. 0.2070 100.0000 9.9271 100.0000
7.16E+00 O. 0.0000 100,0000 O.OOGO 1<)0.0000
8.79E+00 O. 0,0000 ooסס.100 0.0000 lOO.Oooo
1.08E+Ol v. (,0000 OOסס.100 0.00<10 100.00%
1.~3E+\)1 0. 0,';'000 100,0000 0.0000 100.0000



5.=MPLE 10: .UNG l'e - J<;Ee 3439 2!'IL D-58':; "7-JUl-3E 92

,;REA WUIY. DrAM (UMl DISTRIBUTION fOR Tar. EXDGEf,(US ~ACR: 15

~H;lt

j. :'3~3

(:,1)4:1

C. )760
').')956
0.l177

:'. ;445
J.: 774
6.':17~

).:676
';.3286
').4036
0.4956
'.),0086
O. ;474
0.917'f
1.1272
1.3842
1.6'?99
2.(1876
2. :637
3.1483
3.8663
4.7480
5.8308
7.1005
a.7'f3:
;,).799
13.262

).

J.
o
"

14.

"~ I ,

43,

65.
64.
;2.
88.
a:.
90.
91.
83,
80.
76.
58.
40.
3C.
27.
11.
~1.

3.
1.
O.

.~ I~i- __ ----- - -- ---------- -- ---0---------------- ._-- -- ----(;
0.;~O[

C.<j9[
,J.OO[
O.OO[
D.la[
'j.00[

0.28[+
0.64~"

0.04[**
1,29~H"
1.:6[H·H
3.?6[fHHHHH

5."18 IHtH++HHfffff

5.89 [HHHHH+Hf44

a. ~6 [fH'UH+HUfftH·tt*t+f

8. 10 [IHtf**tHttH+tf*+t+f

7.54 [HfHfHfHHf+H+H

8.28 [fU+HIHtf+'HU**H+f

B.37(IH..HHH**+H+HH.....
7.64 [H.+*+++,"."."++*+I+*
7.J6 [Hf+fHHfHffHffU

6.19 r*....f-**HHfHHU**

5.34 [fHH-fffn..*....
3.ba[HttHf+H

2.76[H*"ff
2.48[.......
1.01('"
1.01[+tf
0.28(+
0.09[
O.OO[
0.09[

;H/(llE !D: llJMl 10 - PREP 3439 2~L D-0S5 7-JUL -B8
MASS PERCENTAGE YERSUS DIAMETER fOR MACR 1~ TOT. E<OGENOUS

~~._----_. -----
MASS MEDIAN DIA.: 4.89E+00 UM. RHO: 3.000 AERODYNAMIC DIA.: B.47E+-OO UM.

PERCENTAGES BY CDl.NT PERCENTAGES BY MASS
RAW -------------------- .-------_.---------

)lA. I lJI'!. I COUNT D!ff. INTEGRAL DIFF. INTESAAl

•2:E-02 o• 0.0000 0.0000 0.0000 0.000<.1
•(QE-0~ 1. 0.0920 0.0920 0.0000 O.OOOQ
.43H2 O. 0.000\; 0.0920 '0,0000 0.0000
.21E-02 O. 0.0000 0,0920 0,Xl\Jt) 0.0000
•17E-02 2• 0.1840 0.2760 0.0000 O.oow
.35H2 O. 0.0000 0.2760 0.0000 0.0(10()
•BCE-02 3• C.2760 0.5520 0.0000 ':),OOOU

.58E-02 7. 0.6440 1.1960 0.0001 0.0001

.16E-Ol ,. 0.6440 1.8399 O.oeOl 0.0002
•44E-Ol 14 • l.ill7'f 3.1279 0.0(<)4 0.0005
.77E-Ol 17. 1.5639 4.6918 0.0008 O.OOl3
.18E-Ol 43. 3.9558 3.6477 0,003'1 0.tJ(,'5(I
.68E-Ol b5 • 5.97'18 14.6274 0.0104 0.0154
.29E-Ol 04, 5.8878 20.5152 0.0189 0.0343
.00E-Ol 9:. 8.4637 28.9788 0.0503 0.0846
.:;6E-OJ 89. 8.0957 37.0745 ,).0891 0.17j7
.09E-Ol B2 • 7.5437 44.6182 0.1538 0.3274
.47Hl 10). 8.27'f7 52.897'f 0.3126 I) .6400
.18E-;)1 ?L a.3717 61.2096 0.5853 1.2..<."'53
.13,+00 33, 7. 63'SI 68.9053 0.9888 2.2141
.3BE·00 3C. 7.3:97 76.2650 1.765D 3.9791
.70,.00 76. 0.9917 a3.2567 3.1055 ;.0846
•09E+iJO 5B . :.3358 BB.592'5 4.3893 1I.n39
•50E+00 40 • 3.6799 92.2723 5.6063 17.0802
• J5E+;JC 30- 2,7599 95.0322 7.7873 24.867S
.87£+00 27. :.4839 97.51e1 12.1802 37.B477
.75E+Ov " 1.0120 98.5281 9.7940 47.b413I ..

•83E+00 11. 1.0120 '?9.5400 18.1390 05.7807
.16E+oo 3• 0.2760 99.8160 9.1620 74.9428
•79£+00 1. 0.0920 99.9000 5.6562 80.5990
,08E...01 O. O.OW! '?9.908Q 0.0000 80.5990
•j3E+Ol , 0.0920 100.0000 19.4010 :00.0000



93 3AMPLE ID: LUNG 11 - PREP 3501 2ML D-578 7-JUL -88

MEA EQUIV. DIAM (UM) DISTRIBUTION FOR SrUCA MACR :

AVG:7.02E-Ol DEV:5.61E-<)1 'DEV:7.99Et,jl 1'fED!AN:5.35E-OI !'lOST PROB.:5,52E-01

Sl.ss
llmlt Count
0.:)421 :j,

0.0517 0,
')")035 1.
0.0780 0.
0.0958 1.
(5,j 177 3.
:),1445 4.
0.1774 B.
0.2179 19.
[;.2676 27.
0.3286 34.
0.4036 38.
0.4956 48.
0.6086 53.
0.7474 51.
0.9179 21-
1.1272 30.
L3842 22.
1.6999 18.
2.0876 11.
2.:637 7.
3.1483 5.
3.8603

,
a:..

4.7480 O.
5.8308 O.
7.1605 O.

-----0
~ 0- --- ---- - -- - ---- -- - - ----- -0- -- ----. ------ - - -- - - ---- --0

1).00[

v.ClO[
,).25[*

:),25[*
O.74[H
0.99[HI
1.99[I**H
4. 7t [I**HI**HH*
6.70[H**I**++H+,,***H
8. H [IHH**HH**HHH*HI
9.43[****H**I**H********H**

11 .91 [*****UIH**IH***HtHIH****H
13 .15[II***fHIIIHllllffHHHII*HII**H
12.66[HHHI*******HH**HHHIHHIH
5.21 [**,**HH******
7.H [****H**H*H*H*H*
5.46[*****11**1**111
~. 47[HH****HII
2.73[11*****
1.74[H+H
1.24[***
0.50[1
v.ClO[
O.OO[
O.OO[

MASS PERCENTAGE VERSUS DIAMETER FOR MACR SILICA
-- -- -- --- - ._---

MASS MEDIAN DIA,: 2.17EtOO UM. RHO: 2.660 AEROOY~rC DIA.: 3.54E+00 UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW - --- - - -------- - -_.-- --- .-_.- -- - - - ------

OrA. iUM. i C~T DIFF. INTEGRAL DIFF. lNTESAAL

4,21E-02 0, 0,0000 0.0000 0.0000 0.0000
5.17E-02 O. 0.0000 0.0000 0.0000 0.0000
6. 35E-02 I. 0.2481 0.2481 0.0000 0,0000
7.80E-02 O. 0.0000 0.2481 0.0000 0,0000
9.58E-02 I. 0.2481 0.4963 O.OOCl 0.0002
1.18E-Ol 3. 0.7444 1.2407 0.0007 0.0008
1.44E-Ol 4. 0.9926 2.2333 0.0016 0,0024
1.77E-Ol 8. 1.9851 4.2184 v.vOtO (j.OO85
2. 18E-Ol 19. 4,7146 8.9330 0.0266 0.0351
:.68E-Ol 27. 6.6998 15.6329 0.0700 0.1051
3.29E-Ol 34. 8.4367 24.0695 0.1632 0.2683
4.04E-Ol 38. 9.4293 33.4988 0.3379 0,6062
4.96E-Ol 48. II. 9107 45.4094 0.7904 1.3966
6.09E-Ol 53. 13.1514 58.5608 1.6164 3.0130
7.47E-Ol 51. 12.6551 71.2159 2,8SC7 5.8937
9.18E-Ol 21. 5.2109 76.4268 2.1968 8.0906
1.13E+W 30. 7.4442 83.8710 5,8123 13.9029
1. 38E+OO """. 5.4591 89.3300 7.8941 21.7970
1.70E+OO 16. 4.4605 93.7965 11,9620 33,7591
:.09E+OO II. 2.7295 96.5261 13.5387 47.2978
2.56E+OO 7. 1.7370 98.2630 15,9563 63.2541
3. 15E+OO ~ 1.24V7 99.5037 21.1084 84,3625J.

3. 87E+00 , 0.4963 100.0000 15,6375 100.0000.Ii.

4.75E+OO O. 0.0000 100.0000 0.0000 100.0000
5. 83E+OO O. 0.0000 100.0000 0,0000 100,0000
7.16E+OO O. 0.0000 100.0000 0,0000 100.0000



5AMPLE to: LUNG II - PREP 351)1 2I'IL D-578 7-JUL -sa 94

AREA EQUIV. DrAM (UMi DISTRIBUTION FOR TOT. EXOGENOUS MACR: 15

AVG:7.28E-Ol DEV:6.21E-Ol XDEV:8.54E+Ol MEDIAN:5.49E-Ol MOST PROB.:5.52E-Ol

Llut
(i.0421

'1.0635
0.<)780
0.0958
<).1177
0.1445
0.1774
(1.2179
0.2676
0.3286
0.4036
0.49"...6
0.6086
0.7474
0.9179
1.1272
1.3842
1.6999
2.0876
2.5637
3.1483
3.8663
4.7480

5.8308
7.1605

Class
Count

O.
1.
4.

1.
10.

,­
.1.-'.

22.
43.
77.
B7.
82.

115.
123.
112.
91.
74.
57.
52.
32.
17.
15.
6.
1.
1.
1.

-----0 1 :
',( 0- -- --- -- ------ - --- - --- -- --,)- ------ -- --- -- - -. -- --- -- --0

IdO[
a.l0[
'1.38[*
a.IO[
0.95[***
1. 15[H*
1. 15[H*
:.10[HHH
4. 1o[HH*4*****
i .35[****HH*******H***
8.30[HtJfHH*HHHHH*H
7. 82[*H****H****HH****

10.97[*****H****H****H**HHH*H
11.74[**************H++**H++H**H
10.69 [********H**********+I******
8. 6B [*HH***++*************
7.06 [H*****++*HH***+I
5.44 [**n******HH*
4.96[**H******H*
3. 05 [******H
1.62[****
1. 43(HH
0,57(H
O,JOr
O.lO(
a.l0(

MASS PERCENTAGE VERSUS DIA/'lETER FOR MACR 15 TOT. EXOGENOUS

MASS MEDIAN nIA.: 2.71E+OO UM. RHO: 3.000 AERODYNAMIC DIA.: 4.69E+OO UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW ... - ----- --- ...----- ---- --- --------_ ...... -----

DIA. iUl'l.1 COUNT DIFF. rNTESRAl DlFF. INTEGRAL

4.21E-02 O. OOסס.0 OOסס.0 OOסס.0 0.0000
5.17E-02 1. 0.0954 0.0954 OOסס.0 OOסס.0

6.35E-02 4. 0.3817 O.4TII OOסס.0 OOסס.0

7.BOE-02 1. 0.0954 0.5725 OOסס.0 0.0001
9.58E-02 10. 0.9542 1.5267 0.0003 0.0004
1.1BE-Ol 12. 1.1450 2.1>718 0.0007 O.OOlJ
1.44E-Ol 12. 1.1450 3.8168 0.0013 0.0024
J.77E-Ol 22. 2.0992 5.9160 0.0045 0.0069
2.IBE-I)1 43. 4.1031 10.0191 0.0162 0.0231
2.bSE-OI 77. 7.3473 17.3604 0.0537 0.0768
3.29E-01 87. 8.3015 25.6679 0.1124 0.1892
4.04E-Vl 82. 7.8244 33.4924 0.1962 0.3854
4,96E-01 115. 10.9733 44.4656 0.5096 0.B950
6.09E-Ol 123. 11. 7366 56.2023 1.0095 1.9045
7.47E-Ol 112. 10.6870 66.8893 1.7024 3.6068
9.1BE-01 91. 8.6832 75.5725 2.5617 6.1OSS
1.13E+OO 74. 7.0611 82.6336 3.85Bl 10.0266
1. 38E+OO ~, 5.4389 88.0725 5.503B 15.5304~(.

1.70E+OO 52. 4.9618 93.0343 9.2992 24.8296
2.09E+,)0 ., 3.,)534 'lb. 0876 10.5985 35.4.261J.o:..

2.56E+OO 17. 1.6221 97.7099 10.4278 45.8559
3.15E+OO 15. 1.4313 99.1412 17.0401> b2.8965
3.87E+OO 6. 0.5725 99.7137 12.6240 75.5205
4.75E+OO 1. <).0954 99.8092 3.8967 79.4172
5.83E+OO 1. 0.0954 99.9046 7.2169 86.6341
7.16E+OO 1. 0.0954 [1)0.0000 13.3659 100.0000



95
3HMPLE rD: LJNG 12 - PREP 3497 2ML [1-576

"REA EQUIV. Dr"" (UM) DISTRIBUTION FOR SILICA ~ACR :

,WG:8.JJE-,j] DEV:6.79E-,)I mV:B •15E+Ol ~EDrAN:6. :.;")1 "lOST PROB. :5. 52E-Ol

~ ':.-- ------- - -- --- -----------(.;----. ---- -- ---------- -- ---0
=.11Ss.

lllllt C~;.mt

),;)::7 '.
0.,;279 Ii.
').',)J43 ).

e,. ~)421 (I.

v.0517 ..
(' ••,635 1.
'0. 07BO ..
':'.')95B 3.
0.. 177
0.1445 9.
0.177. o.
\j.2179 8.
ij.:67b ..."
C.J286 20.
,.).40j6 26.
0.4956 32.
O.6~J66 ..0.
0.7474 41).

,).9179 32.
1. ::72 la.
1. 3842 29.
1.6999 23.
2.0876 10.
2.5637 17.
J.I483 •
3.8663 3.
4.7480
5.8308 O.
7.1&05 0,

8.7135 ~;.

-----(1

~,.vO[

·'.ooe
·l.OO[
(J,(/I):

;1.29[t
').29[f
(i.57[ft

O.o6[*i
).57[H

2. 58[f"""
:.72[Hftt
:.29[++1**1
6,02 [H*'4-,***."••I*,*,,**

5. 73 [H'lff++ff***Uf

7, 45 (***++H++***++U·t+H·

9. 17 [H++tttiHt***+*ttH.*t+

11, 4() [H4tt+ffHtt*,*f**t+***HfH·..f**
11.46 [**+H+H++++++++H4+U'HH'H***
i .17 [H+H++.....**Hf.4..f......MH...

5.16 [t*tH·+ttt+*fH

8.31 [H**++tftf·ff·HHiH++t

6.59 r··......H ..+H.U.**H

2.87[IIHHH
4.87[ •
1.43[fftt
0.86[11
0.29['
O.OO[
o.OO[
o.OO[

2

o~MPlE In: LUNG 12 - PREP 3497 2!'tl D-57b 7-JUL-38
MASS PERCENTAGE VERSUS DIAIlETER FOR I1ACR SIUCA

--. -_._-- ~---.-
MASS MEDIAN DIA.: 2.39E'00 lJ!'I. RHO: 2.660 AERDDYNAliIC DI;.: 3.89E+00 UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAIl ..- ._-_._---_.. -~_.- -_. -----_._- --_._--

DIA. tuM. I COUNT DIFF. INTEGRAL DIFF. INTEGRAL

2.27E-u2 O. 0.0000 0.0000 0.0000 0.0000
2.71E-02 O. 0.0000 0.0000 0.0000 0.0000
3.42E-02 O. 0.0000 0.0000 0.0000 0.0000
4.21E-02 O. 0.0000 0.0000 0.0000 0.0000
5.17H2 I. 0,2865 0.2865 0.0000 0.0000
0.35E-02 I. ·).2865 0.5731 0.0000 0.0000
7.80H2 2. 0.5731 1.1461 0.0001 o.,jOOI
9.56H2 3. 0.8596 2.i)057 0.0002 0.0004
1.1BE-Ol ". 0.5731 2.5788 0.0003 0.0007
1. HE-ell 9. 2.57SS 5.1576 0.0025 0.0032
l. 77[-1)1 c. 1.7192 6.8768 0.0031 0.0062
2.18E-Ol a. 2.2Q23 9.1691 0.0076 0.0139
2.OBE-Ol 21. 6.0172 15.1662 0.0370 0,0509
3.29E-Ol 20. 5.7307 20.9169 0.0053 0.1162
4.04E-Ol 26. 7.4499 26,3666 0.1572 0,:m4
4. 96E-OI 32. 9.1691 37.5358 0,3564 0.6318
0.09E-01 40. 11.4613 48.9971 0,8297 1.4615
7.47E-Ol 40. 11.4613 60.4565 1.5366 2.9981
9. 18E-Ol 32. 9.1691 69,6m 2.2767 5,2747
I. 13E+00 18. 5.1576 74,7851 2.3718 7.b465
1. 38E+OO 29. 8.3095 83.0946 7.0770 14.7235
:.70£+00 23. 6.5903 ~.6848 10.3951 25.1186
2.09E+00 10. 2.8653 92.5501 8.3705 33.4892
2.56E+00 17. 4,8711 97.4212 26.3544 59.8430
3. 15E+00 • 1.4327 98.8539 14.3557 74,1993
3. 87E+00 3. 0.8596 99.7135 15.9525 90.1518
4.75E+OO .. 0,2865 100.0000 1.8482 100.0000
5. 83E+00 l. 0.0000 100.0000 ).0000 1(').0000
7. 16E+00 0. O,ijOOO 100.0000 0.0000 100,0000
3. 79E~jO O. 0,0000 100.0000 ').0000 100.0000



3A11PLE :~: LUNE ,2 - PREP 3497 2ML :'-576

ARE" EQUIV. DIAM (UM) DISTRlBUTlCN FOR 'OT. EXOGENOUS ~ACR: 15

.~VG:8.92E-(J1 DEv:2.02~+:jt) ~DEV:2,27E+02 ~ED!AN:6.12E-Ol !'tfOST ::JROB.:5 ..52E-01

~hss -----1)

96

limit
I)'\)'~i

('.·~1:79

), J34j
Cj,0421

0.0635

),1774
0.2179

(J.J286
0.-1036
0.4q'j6
0.0<:€6
0.7474
•1.9179
1.1272
1.3S42
1.6999
:.')876
2.5637
3.1483
3.3663
~. 7-160
5.8308
7.1605
a.7935

Cour.t
').

1.

-I.
4.
S.

16.
21.
36.

90.
1(l7.
106.
as.
74.
72.
60,
35,
41.
2/>.
14.
9.
4.
(l.

1.

~ ;)------- -------- - --- --- ----0- ------ --------- ---- -- -- --0
O,OO[

0,0\)[
':J.v0[
;;.lO[
,j.1 i[+
0.36[+
'!.38[+
0. 76[H

1.53[***"
:.00(H+·'"
J.43 [H·HH·UI

0.29[ .....++··»..4*******
6.58 [+HHHH+lHfHH++

9.25 [HH+*+**************+I+I
8.58 ~***"*H++*II******++***

1(l.:O (...4..+++++.I++I••4HI4*.*,*.•+.
10. : 0[+ftt......+++++......UH ·H

a. ~ I) [Hf..Uf...****HHH ....

7.05[ft·*tttf*f'-fHHt"H

6.86[ffff++,**t+ffftt*fH

5.72[***·l*u*-I-I...***
3.34[Ht"."+."
3.91 [++H++++H+

2.48[*+**1++
1.33[*"*
0.86[++
0.38(*
0.00[

;IlMPlE m: cUNG 12 - PREP 3497 2Ml D-576 7-JUL -38
:1ASS PERCENTAGE VERSUS DIAMETER FOR MACR 15 TOT. EXOGENOUS

------- -- --- - --

Mr.5S MEDleN OIA.: 3,"5E+00 UM. RHD: 3.000 AEROOYNAf!lIC OIA,: 5,97E+00 UM.

PERCENTAGES 8Y COUNT PERCEN7AGES 3Y' MASS
RJ1I/ -- --------- _.--._ .. - -- ---_.--- -.- .----.

DIll. IUM.) COUNT DIfF. INTEGRAL OIFF. INTEGRAL

2.27E-02 0. 0.0000 0.0000 0.0000 0.0000
:.79H2 I. 0.0953 0.0953 0.0000 0.0000
3.43E-02 0. 0.0000 0.0953 0.000<:1 OJJVOi!
4.21H2 O. 0.0000 0.0953 0.0000 0.0000
5. 17E-02 1. 0.0953 0.1907 0.0000 0,0000
6.35E-02 , 0.1 ;>07 0.3813 0.0000 O,\)QOQ..
7.80H2 4. 0.3813 0.7626 O.OCOO o.OW<)

9.58E-02 4. 0.3813 1.1439 O.ONI 0.0001
1.18E-Ol a. 0,7626 1. 9066 C'.OOO: 0.0003
1.44E-Ol 10. 1.5253 3.-1318 0.0008 0.Im2
1. TIE-Ol 21. 2,0019 5.4337 0.0020 0.0032
:.18E-(ll 36. 3.-1318 3.8656 0.0004 0,0096
2.68E-Ol 66. 6,2917 15.1573 0.0218 0.0313
J.29hll 69. ,.sm 21.7:J5() 0.0421 0.0735
4.04E-01 97. 9.2469 30.9B19 0.1097 0.1831
4.96E-OI 90. 8.5796 39.5615 0.1894 0.3716
6.09E-Ol 107. 10.2002 49.7617 0.4149 0.7865
7.m-01 10/>. 10.1049 59.8665 ').7013 1.5478
9.18H1l tr-i. 8.1030 67.9695 1.1306 2.6784
1. 13E+00 74. 7.0543 75.0238 1.8230 -1.5014
1. 38E+00 "" 6.a.137 81. 8875 3.28'i0 7.7864,<.
1. 70E+(;0 00. 5.7197 87.6072 5.0700 12.8564
2.09E+00 35. 3.3365 90.9438 5.4774 18.3338
2.5/>E+00 41. 3.9085 94.8522 11.8834 30.2171
3.15E+OO 26. 2.4786 97.3308 13.q'j66 44.1738
3.87E+00 ~4. 1.3346 98.0054 lJ.9183 58.)921
4,75E+OO 9. j.8580 99.5234 16.57H 74.b632
5,83E+00 4. ').3813 99.91147 13.6402 88.3033
7,16E+00 O. 0.0000 99.9047 0.0000 88.3033
8.79E+00 1. ij.0953 100.0000 11.0967 100.0000



97
3HMPLE ID: LUNG 13 - PREP 3499 3ML D-577 i-JUL-8S

HREA EQUIV. DIAM (UM) DISTRIBUTION FOR SIUCH MACR :

~VG:6.33E-<)1 DEV:4.86E-,)1 ~DEV:7.67E+01 MEDIAN:5.03E-')1 MOST PROB.:5.52f-OI

.).

2.

5.

16.

3.
4.

O.
O.
O.

51.

II.

43.
20.
11.
10.
4.

O.OO[
0.43[*
0.57[ft
0.28[*
0.71[**
0.71[ft
1.5O[HH
2.27[***U*
5.82 [.HttHU.**HU
8.51 [*HIt****t**IHH.t....
8.51 [H.H.......tttt.HU••
9.65 [.HUt**H*************.U

72, 10.21 [tHttt..tt..IHH..tHHHH
79. 11.21 [HHHH••***.ttltH*******..*
73. 10.35[H.ltttH***ttttH****ffftH
65. 9.22[HHH..****HU.Hfft*H

7.23 [H.**.************..
6.10 [U*H******H*H
2. B4rHttttH
1.56[*IH
1.42[HU
0.57[1t
0.28[·
O.Oor
O.OO[
v.cor

41.
60.
60.
68,

Cl.lss -----0 2
Count '.£ lj--- - - -- -- ---- ---- .-- --- ---0- -- --------- ----- ------- --0End

0.0421
0.0517
0.1)635
0.0780
0.0958
O.Hn
0.1445
0.tn4
0.2179
0.2676
0.3286
0.4036
0.4956
0.6086
0.7474
0.9179
1.1272
1.3842
1.6999
2.0876
2.5637
3.1483
3.8003
4.7480
5.8308
7.1605

MASS PERCENTAGE VERSUS DIAMETER FOR MACR SILICA

MASS MEDIAN DIA.: 1.91E+OO UM. RHO: 2.660 AERODYNAMIC OIA.: 3.llE+OO lJtlI.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW

DIA. (UM.) COUNT DlFF. INTEGRAL DIFF. INTEGRAL

4.21E-02
5. 17E-02
6.35E-02
7.80E-02
9.58E-02
1.18Hl
1.44E-01
1.77E-01
2.1BE-Ol
2.68E-Ol
3. 29E-Ol
4.04E-Ol
4.9cE-01
6.09E-Ol
7.47E-01
9.18E-Ol
1. 13E-+00
1.38E-+OO
1.70E-+OO
2.09E-+00
2. 56E-+00
3. 15E+OO
j.87EtOO
4.75E-+00
5. 83E+OO
7.16EtOO

O.
3.
4.
..,
<..

5.
5.

11.
16.
41.

60.
60.
6B.
72.
79.
73.
65.
51.
43.
20.
11.
10.
4.
2.
0.
O.
O.

0.0000
0.4255
0.5674
0.2837
0.7092
0.7092
1.5603
2.2695
5.8156
8.5100
8.5106
9.6454

10.2128
11.2057
10.3546
9.2199
7.2340
6.0993
2.8369
1.5603
1.4184
0.5674
0.2837
0.0000
0.0000
0.0000

0.0000
0.4255
0.9929
1.2766
1.9858
2.6950
4.2553
6.5248

12.3404
20.8511
29.3617
39.0071
49.2199
60.4255
70.7801
BO.OOOO
87.2340
93.3333
96.1702
97.7305
99.1489
99.7163

100.0000
100.0000
1,)0.VOOO
100.0000

0.0000
0.0000
0.0001
0.0001
0.0005
0.0009
0.0036
0.0098
0.0466
0.1263
0.2340
0.4912
0.9632
1.9572
3.3496
5.5237
8.0267

12.5339
10.7969
10.9980
18.5170
13.7177
12.7029
0.0000
0.0000
0.0000

0.0000
0.0000
0.0002
0.0003
0.0007
0.0016
0.0053
0.0151
0.0617
O.IBBI
0.4221
0.9132
1.8764
3.8336
7.1832

12.7068
20.7335
33.2674
44.0643
55.0623
73.5793
87.2971

100.0000
100.0000
100.0000
100.0000



SAMPLE ID: LUNG 13 - PREP 3499 3f11L 0-577 7-Jl1L -88

98

AREA EQUIV. DIAM (Uflli DISTRIBUTION FOR TOT. EXOGENOUS MACR: 15

AVG:7.16E-Ol DEV:O.OOE-OI ~DEV:O.00E-01 MEDIAN:S.37E-v! MOST PROB.:6.7BE-Ol

Class -----0 1 2
limit Count ,0------------- --- ----------1)--------------------------0
0.0421 V.V.OO[
0.0517 3. ).22[~

0.0635 6. 0.45[~

0.0780 4. O.30[~

0.0958 b. 1).45[*
0.1177 13. 0.97[***
0.1445 22. 1.64[****
0.1774 35. 2.61[H""*
0.2179 70. 5.22[HH******""
1).2676 100. 7.45[********************
(I. 3286 105 • 7. 82 [H**H**********H***
I). 41)36 !25 . 9. 31[H*******H****"********
0.4956 133. 9.9l[**H*H~H******H*******"

0.6086 133. 9.91[************"**"*********
0.7474 143. 10.66[*u*tt***********************
0.9179 114. 8.49(HH*********,****"****
1.1272 93. 6.93[************"***H
1.3842 88. 6.56[******************
1. 6999 53. 3•95[***********
2.0876 40. 2.98[********
2.5637 27. 2.01[***"
3.1483 19. 1.42[****
3.8663 B. 0.60[H
4.7480 1. V.07[
5.8308 O. C.OO[
7.1605 1. O.07[

MASS PERCENTAGE VERSUS DIAMETER FOR I'lI\CR !5 TOT. EXDGENCJJS

I'lI\SS MEDI~ DIA.: 2.50E+OO lJII. RHO: 3.000 AERODYNAMIC DIA.: 4.33E+OO lJIi1.

PERCENTAGES 8Y COUNT PERCENTAGES BY ~S
RAW - ---- - - ---- --- -- ---- - -- ... _--_ ... - ... _-- -- -- ...

DIA. (UM.1 COUNT OlFF. INTEGRAL DIFF. INTE5RAL

4.21H2 O. 0.0000 0.0000 0.0000 0.0000
5.17E-02 3. 0.2235 0.2235 0.0000 0.0000
6.35H2 6. 0.4471 0.6706 0.0000 0.0001
7.80E-02 4. 0.2981 0.9687 0.0001 0.0001
9.S8E-02 b. 0.4471 1.4158 0.0002 0.0003
L18E-Ol 13. 0.9687 2.3845 0.0007 0.0010
1.44E-Ol 22. 1.6393 4.0238 0.0021 0.0030
1.77E-I)1 35. 2.6080 6.6319 0.0061 0.0092
2.18Hl 70. 5.21bl 11.8480 0.0227 0.0319
2.68£-01 100. 7.4516 19.2996 0.0602 0.0921
3.29E-Ol 105. 7.8241 27.1237 0.1170 0.2091
4.04HJl 125. 9.3145 36.4382 0.2580 0.4071
4.96E-Ol 133. 9.9106 46.3487 0.5084 0.9756
6.09E-Ol 133. 9.9106 56.2593 0.9416 1.9172
7.47E-OI 143. 10.6557 66.9151 1.8751 3.7923
9.18E-0! 114. 8.4948 75.4098 2.7bS5 6.56OB
1. 13E+OO 93. 6.9300 82.3398 4.1828 10.7436
1. 38E+OO 88. 6.5574 88.8972 7.3303 18.0739
1.70E+OO 53. 3.9493 92.8465 8.1765 26.2504
2.09E+OO 40. 2.9806 95.8271 11.4288 37.6792
2. 56E+OO 27. 2.0119 97.8391 14.2875 51.9666
3. 15E+00 19. 1.4158 99.2549 18.6207 70.5874
3.87EtOO 8. 0.5961 99.8510 14.5206 85.1079
4. ?SE+OO 1. 0.0745 99.9255 3.3616 88.4695
5.83EtOO O. 0.0000 99.9255 0.0000 88.4695
7.16E+00 1. 0.0745 100.0000 11.5305 100.0000



99
SAMPLE ID: LUNG 14 - PREP 3495 2.5ML 0-57S 7-JUL -88

tiRE!i EQUrV. OIAM (UMl DISTRIBUTION FOR SILICA MACR :

!iVG:7.t8E·Ol DEV:7 .12E-01 ~DEV:8. 93E+01 MEDlAN:6.0SE-<J1 !'lOST PROS. :8.33E-OI

Class -----0 ,
.<

limi t Count ~ 0--------------------------0--------------------------0
0.0421 O. O.OO[
0.0517 O. O.OO(
0.0635 O. O.OO(
0.0780 O. O.OO[
0.0958 1. 0.26(*
0.1177 6. 1.53[+***
0.1445 3. 0.77(**
0.1774 13. 3.32[*"***"*
0.2179 11. 2•81[*""H*
0.2676 26. 6. 65[***********"H***
0.3286 28. 7•16[*******************
0.4036 32. 8.18[*tt***tt"*********tt*
0.4956 35. 8.95[t+********H*******H*H
0.6086 42. 10.74(*****************************
0.7474 36. 9.21 [H**H**"************"*
0.9179 46. 11.76[+..*"*..·"*..*..*..**·............•.....***
1.1272 32. 8.1S[H*************H*****
1.3842 26. 6.65[**************"**
l.b999 21- 5.37[*************"
2.0870 16. 4•09 [*********H
2.5637 3. 2.05(******
3.1483 5. 1.26(ft*
3.6603 , 0.51(*.<.

4.7480 O. O.OO(
5.8308 O. O.OO[
7.1605 2. 0.51[*

!'lASS PERCENTAGE VERSUS DIAMETER FOR MACR SILICA
... _-----_._-----

IW;S MEDIAN OrA.: 3.54E+OO UM. RHO: 2.6(,0 AERODYfW!IC DIA.: 5.7SE+OO UM.

PERCENTAGES BY COUNT PERCENTAGES BY I'IA5S
RAW -- ----- - - -- -- ------- -- -- ------ -- - - -----

OIA. (lJIIl.1 COl.NT DIFF. INTEGRAL DIH. INTEGRAL

4.21E-02 a. 0.0000 0.0000 OOסס,0 0.0000
5.l7E-02 o. 0.0000 0.0000 0.0000 0.0000
6.35E-02 O. 0.0000 OOסס.0 0.0000 0.0000
7.80E-02 O. 0.0000 0.0000 0.0000 0.0000
9.5SE-02 I. 0.2558 0.2558 0,0001 0.0001
1.18E-Ol 6. 1.5345 1.7903 0.0006 0.0007
l.44E-Ol 3. 0.7673 2.5575 0.0006 0.0013
1.77E-Ol 13. 3.3248 5.6824 0.0046 0.0059
2.18E-Ol 11. 2.8133 8.6957 0.0072 0.0131
2.68E-Ol 26. 6.6496 15.3453 0.0317 0.0448
3.29E-Ol 28. 7.1611 22.5064 0.0632 0.1080
4.04E-OI ~, 8.1841 30.6905 0.1338 0.2417.j.<.

4.96E-Ol 35. 8.9514 39.6419 0.2710 0.5127
b.09E-Ol 42. 10.7417 50.3836 0.6022 1.1149
7.m-0! 36. 9.2072 59.5908 0.9559 2.0708
9. 18E-OI 46. 11.7647 71.3555 2.2622 4.3331
1.13E+OO 32. 8.1841 79.5396 2.9146 7.2477
1. 38E+OO 26. 6.6491> 86.1893 4.3859 11.6335
1.70E+OO 21. 5.3708 91.5601 6.5607 18.1943
2.09E+OO 16. 4.0921 95.6522 9.2577 27.4520
2. 56E+OO B. 2.0460 97.6982 8.5729 36.0249
3. 15E+OO . 1.2788 98.9770 9.9233 45.9482J.

3.37E+OO 2. 0.5115 99.4885 7.3514 53.2996
4.75E+OO " 0.0000 99.4885 0.0000 53.2996v.

5. 83E+OO j. 0.0000 9l1.4B85 0.0000 53.2996
7.16E+OO 2. 0.5115 100.0000 46.7004 100.0000



SAMPL E lD: LUNG 14 - PREP 3495 2. SML [,-575 7-JUL -B8

100

AREA E~UIV. DIAM IUM) DISTRIBUTION FOR roT. EXOGENOUS MACR = 15

AVG=8.85E-Ol DEV=0.00E-,)j ;(DEV=O,OOE-Ol MEDIAN:6.15E-Ol MOST PROB.:5.52E-Ol

limit
(i.Om
0.0517
,J.0635
0.0780
'J,0958
0.1177
0.1445
0.1774
').2179
0.2676
0.3286
0.4036
0.4956
0.6086
O. i'474
0.9179
1.1272
1.3842
1.6999
2,0876
2,5637
3,1483
3.8663
4.7480
5.8308
7.1605

Class
Count

O.
3.
O.
i..

5.
12.
15.
32.
39.
80.
81.
ao,

101.
127.
112.
104.
95,
;r:.".
62.

29,
24.
13.
12.
5.
4.

-----0 1 2
~ 0-- ---- ---- -- --- ------ -- ---0-- ---- ------ ---- --- -- -----0

C.IJO[
0.26['*

o.Ooe
O.17[
0.43[1

1.29[111
2. 75 [1t*ltU
3.35r*****.t**
6.87[***I+**It*****+I***
6.96[***1+****+*111111**
6.87 [lltH****H******1t
8.68[IIIHHH***IIIIIIII***

10, 91 [***lItt****II***HH*******H
9,62[II**UUIIIII***HII*II***
8,93 [1t***uu**..**+..**+I..
8.16[*******..+H,**+*H+I**
6.44[**+1+11·**..+11.......
5.33[*+11111*******
4.47[*ffIH******
2.49[*******
2,06["'**0
1.12[***
1.03[***
0.43[*
0.34[*

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 15 TOT. EXOGENOUS

i'fASS MEDIAN DIA.: 4.03E+00 UM. RHO: 3.000 AERODYNAMIC DIA.= 6.97E-I-OO lJ/II.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAN -- -- ----- ~ -- ...... _... ---- ---------- ---------

DIA. rUM. ) COUNT DIFF. INTEGRAL DIFF. INTEGRAL

4.21E-02 O. OOסס.0 0.0000 0.0000 0,0000
5. 17E-02 3. 0.2'577 0.2577 0.0000 0.0000
6.35h)2 O. 0.0000 0.2577 0,0000 0.0000
7.80E-02 2. 0.1718 0.4296 0.0000 0.0000
9.58E-02 5. 0.4296 0.8591 0.0001 0,0001
U8E-Ol 12. 1.0309 :'8900 0.0003 0.0004
1. 44E-Ol 15. 1.28S7 3.1787 0.0006 0.0010
1. m-Ol 32. 2.7491 5.9278 0.0025 0.0035
2.18E-,)1 39. 3,3505 9.2784 0.0057 0.0093
2,68E-Ol 80. 6.8729 16.1512 0.0218 0.0311
3.29E-Ol 81. 6.9588 23.1100 0.0409 0.0720
4.04E-Ol ao. 6.8729 29.9828 0.0749 '0.1469
4.96E-Ol 101. 8.6770 38.6598 0.1750 0.3219
6.09E-Ol 127. 10.9107 49.5704 0.4076 0.7295
7.47E-Ol 112. 9.6220 59.1924 0.6657 [ .3953
9.18E-Ol 104. 8.9347 68.1272 1.1449 2.5401
1. 13E+00 95. 8.1615 76.2887 1.9369 4.4771
1.38E+OO 75. 6.4433 82.7320 2.8320 7.3091
1.70E+00 62. 5.3265 88.0584 4.3359 11.6450
2.09E+00 :,2. 4.4674 92.5258 6.7351 18.3800
2.568+00 29. 2.49[4 95.0172 6.9564 25.3365
3. 15E+00 24. 2.0619 97.0790 10.6623 35.9988
3.87E+00 I' 1.1168 98.1959 10.6963 46.6951lJ.

4.75E+00 " 1.0309 99.2268 18.2862 64.9813a.

5.83E+00 5. 1.4296 99.6564 14.1112 79.0924
7.16E+00 4. 0.3436 100.0000 20.9076 100.0000



101 SAMPLE ID: l.1..N6 15 - PREP 3503 l.5ML D-579 7-JUl-88

AREA EQUIV. DIAM (lJIlI) DISTRIBUTION FOR SILICA MACR :

WG:7.26H1 DEV:5.31E-Ot 'DEV:7.31E+Ol MEDIAN:5.94E-Ol MOST PROB. :6. 78E-Ol

Class -----0 ~

Ilmi t Cour,t ~ 1)--------------------------1)--------------------------I)
0,0421 I). O.OO[
1).0'517 O~ O.OO(
0.;)635 O. O.OO[
0.0780 1- 0.21 [f
0.0958 1. 0.21 [*
0.1177 L. 0.43[*
0.1445 3. 0.64(**
0.1774 11. 2.36[HHH
0.2179 15, 3.22[*H**HH
0.2676 33. 7.08[HHHHftHtftHH
0.3286 38, 8. 15(H**t**HH**HtHHH
0.4036 41. 8.80 [HHtHHHHHHHtHH
0.4956 49, 10.52[HHfttHftHUtHtHHftHt
0.6086 45. 9.66[HtHHtHHHHH**tHtH
0.7474 59. 12.66[HHHHHHtHtHtHHt**tHtHH
0.9179 53. 11.37[UtHtHHHHHHHtHHHt**t
1.1272 37. 7.94 [tHtHH*HH*HH***
1.3842 22. 4.72 (tHHHHHH
1. 699'1 30. 6.44 [tHttHt**HHHt
2.0876 15. 3.22 [HtHftH
2.5637 6. 1.29[tH
3.1483 2. 0.43[t
3.8663 3. a.64[H
4.7480 o. o.oor
5.8308 O. o.oor
7.1605 o. I).oor

MSS PERCENTAGE VERSUS DIAMETER FOR MACR SILICA
---------------

MASS MEDIAN DIA.: : •86E+00 lJIlI. RHO: 2.660 AERODY~IC DIA.: 3.07E+00 UI'f.

PERCENTAGES BY COUNT PERCENTAGES BV MASS
RAW -- ----------------.- --------- ----------

DIA. fUM.) COUNT DIFF. INTEGRAL DJF'. INTEGRAL

4.21E-02 O. 0.0000 0.0000 0.0000 J.OOOO
5. 17E-02 O. 0.0000 0.0000 0.0000 0.0000
6.35E-02 O. 0.0000 0.0000 0.0000 0.0000
7.80E-02 1. 0.2146 0.2140 0.0001 0.0001
9.58H2 1. 0.2146 0.4292 0.0001 0.0002
1. 18E-Ol 2. 0.4292 0.8584 0.0004 0.0006
1. 44E-Ol 3. 0.6438 1.5021 0.0011 0.0017
1.77E-Ol 11. 2.3605 3.8627 0.0075 0.0092
2.IBH)j 15. 3.21ee1 7.0815 0.0190 0.0281
2.68E-OI 33. 7.0815 14.1631 0.0772 0.1054
3.29E-Ol 38. 8.1545 22.3176 0.1647 0.2701
4.04E-Ol 41. 8.7983 31.1159 0.3291 0.5992
4.96E-OI 49. 10.5150 41.630'1 0.7285 1.3278
6.09E-01 45. 9.6567 51.2876 1.2391 2.5609
7.47E-OI 59. 12.6609 63.9485 3.0009 5.5758
9.18Hl 53. 11.3734 75 .3219 5.0059 10.5817
I. 13E+00 37. 7.939'1 83.2618 0.4723 17.0539
1. 38E+OC 22. 4.7210 87.9828 7.1274 24.1813
1.70E+OO 30. b.~3'7a 94.4206 18.0003 42.1816
2.09E+OO 15. 3.2189 97.6395 16.6687 58.8503
2.56E+OO 6. 1.2876 98.9270 12.3484 71.1987
3. 15E+OO ~. 0.4292 99.3562 7.6233 78.8220
3.S7E+OO 3. 0.6438 100.0000 21.1780 100.0000
4.i5C+00 A 0.0000 100.0000 0.0000 100.0000v.

5. 83E+OO o. 0.0000 100.0000 0.0000 100.0000
7.16E+00 O. 0.0000 100.0000 0.0000 100.0000



SAMPLE m: LLNG 15 - PREP 3503 1.5ML D-579 7-JUL-88

102

AREA EQUIV. DIAM (LJ/lI) DISTRIBUTION FOR TOT. EXDSENOUS MACR: 15

AVG:6.6bE-OI DEV:O.ODE-Ol kDEV:O.C')E-Ol MEDIAN:4.72E-Ol MOST PROB.:3.66E-Ol

CIas'; -----0 "..
llmlt Count , 0- -- ---- --- -- -- --- -- -- -- ---0- -- -- ----- - --- -- -- --- -----1)

0.0421 O. a.OO[
0.0517 2. O.18[
0.0635 3. 0.26[f
0.0780 3. 0.26(f
0.0958 5. 0.44(f
0.1177 11. 0.97(Hf
0.1445 .., 1.50 (H*+.f.
0.1774 33. 2.91 (++*+HH
0.2179 41. 3,62 [+*********
0.2676 105. 9.26(HHfHHHHfHfHHHH
0.3286 120. 10.58[fHHH*HH*HHHHH****H
0.4036 142. 12. 52 (H*HHHHfHHHHHHHHHHH
0.49"...6 114. 10.05[HHHf***HHHfHfHfHH
0.6086 101. 8.91 (HHHHH*HHHHHH*
0.7474 103. 9. oa [HHHHH*HHH**HHH
0.9179 101. 8.91 (*****Hf*******HHHH*
1.1272 70. b.17[HHH***********
1.3842 51. 4.50(**HHH****
1.6999 48. 4.23[HfHHf***
2.0876 28. 2.47(HHH*
2.5b37 15. 1.32(****
3.1483 12. 1.06[H*
3.8063 ~ 0.44(*~.

4.7480 2. 0.18[
5.8308 2. 0.18(
7.1605 O. O.OD[

MSS PERCENTAGE VERSUS DIAMETER FOR MACR 15 TOT. EXOGENOUS

MASS MEDIAN DIA.: 2.66E+OO UM. RHO: 3.000 AERODYNIlJIIIC DIA.: 4.60E+00 Ui"..

PERCENTABES BY COUNT PERCENTAGES BY MASS
RAW -- -- --_ .. -- --- -- ---- ... - ... _--------- -------

DIA. (LIM.) CCllINT DIFF. INTEGRAL DIF'. INTEGRAL

4.21H2 O. OOסס.0 0.0000 0.0000 0.0000
5. 17E-02 2. 0.17/'4 0.1764 0.0000 OOסס.0

6.35E-02 3. 0.2640 0.4409 0.0000 0.0000
7.80E-02 3. 0.2646 0.7055 0.0001 0.0001
9.58H2 5. 0.4409 1.1464 0.0002 0.0003
1.1SE-Ol 11. 0.9700 2.1164 0.0007 0.0010
1. 44E-Ol .~ 1.4991 3.6155 0.0021 0.0031.i.l.

1. 77E-Ol 33. 2.9101 6.5256 0.0076 0.0107
2.18E-Ol 41- 3./'155 10.1411 0.0175 0.0282
2. 68E-Ol 105. 9.2593 19.4004 0.OB29 0.1111
3.29E-Ol 120. 10.5820 29.9824 0.1755 0.2866
4.04E-Ol 142. 12.5220 42.5044 0.3846 0.6712
4.96E-Ol 114. 10.0529 52.5573 0.5718 1.2430
6.09E-Ol 101. 5.9065 61.4638 0.9382 2.1612
7.47Hl 103. 9.0829 70.5467 1.7721 3.9532
9.18E-Ol 101. 8.9065 79.4533 3.2182 7.1714
1. 13E+OO 70. 6.1728 85.6261 4.1309 11.3023
1. 38E+00 51. 4.4974 90.1235 5.5740 16.8763
1.70E+OO 48. 4.2328 94.3563 9.7160 26.5922
2.09E+OO 28. 2.4691 96.8254 10.4967 37.0890
2. 56E+OO 15. 1.3228 98.1481 10.4145 47.5035
3. 15E+00 12. 1.0582 99.2064 15.4305 62.9339
3.87E+OO ~ 0.4409 99.6473 11. 9075 74.8414
4.75E+OO 2. 0.1764 99.8236 8.8213 83.6627
5.83E+OO ~. 0.171>4 100.0000 16.3373 100.0000
7.16E+OO O. 0.0000 100.0000 0.0000 100.0000



103 SAMPLE :r:: LLNG 16 - PREP 3243 1ML D-536 7-JUL -BE

~RE~ EQUU. 2r~,~ci'!1 DISTRIBUTION FOR SILICA MACR :

------------------------------------------------------------ - - - - -- --- -- - - ---

Class -----')
~ 0----- ---.----.----- -- -----f)------- -- -- ·--------------0

v.OO[
0.52[*

2.

o.

3.

O.
O.
O.
O.

1.

4.

5.

O.
1.

19.
12.

27.
24.

O,OO[
0.26[1
1.04['·'
0.:'2[*
1.30(ffff
1.56(ffff
2.86 [fffflHI

5.19 [***+H++++*+4*'
?•D1[ff+****HffHff****

6.23 (IH**4+Uf**HHf

43. II •17 [IH******HH***HfHffHff++f

50 , 12.99 [ffIHfffHfH***HfHHHfff****ff4

45. 11.69[fH**H**ffffIHfHHHfff*_

47. 12.21 (f'.HH+HHt+fHfH....**tH+++*'**'*
39. 10.13[HHHHfff+ffHHffH*HH

22. 5.71 [tH+*H.....t ..H*
4.94[HHHfHffH

j .12r********
0.78[H
0.26[*
0.52[f
O.OO[
v.OO[
D.OO[
).OO[
(l.00[

20.

6.
11.

0.6OB6
0.7474
0.9179
1.1272
1.3842
1.6999
2.1)876
2.5637
3.1483
3.8663
4.7480
5.8306
7.1605
8.7935
10.799

lilfiit COlJn~

0.0421 O.
0.0517 4.

O.O~

j.0780
:).:)~.a

l.1177
0.1445
0.1774
0.2179
').2676
0.3286
0.4036

SAMPLE ID: LUNG 16 - PREP 3243 IMl 0-536 7-JUl-88
MASS PERCENTAGE VERSUS DIAMETER FOR MACR SILICA

---- .--- -------
MASS MEDIAN DIA.: 1. 74E.00 UH. RHO: 2.660 AERODYNAMIC orA.: 2.84ETOO UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW --- - --------- - - - ---- ---------------- ---

DrA. iU1'!.1 COUNT DIFF. INTEGRAL DIFE. INTEGRAL

4.21E-02 O. 0.0000 0.0000 0.0000 0.0000
5.l7E-02 2. 0.5195 0.5195 0.0000 0.0000
6.35H2 I). 0.0000 0.5195 0.0000 0.0000
7.80E-02 1. 0.2597 0.7792 0.0001 0.0001
9. 58E-02 4. 1.0390 1.8182 0.0006 0.0007
UBE-OI 2. 0.5195 2.3377 0.0006 0.0013
1.44E-01 < 1.2987 3.6364 0.0026 0.0038,'.
1,77E-01 6. 1.5584 5.1948 0.0057 0.0095
2.18E-OI 11. 2.8571 8.0519 0.)193 0.0289
2.68E-Ol 20. 5.1948 !3.246ll 0.0651 0.0939
3.29E-Ol 27. 7.0130 20.2597 0.1627 0.25/'7
4.04E-OI 24. 6.2338 26.4935 ').2679 0.5246
4.96E-Ol 43. 11.1688 37.6623 0.8890 1.4136
6.09E-Ol 50. 12.9670 50.6494 1.9144 3,3260
7.47E-Ol 45. 11.6883 62.3377 3.:911 6.5191
U8E-Ol 47. 12.2078 74.5455 6.:727 12.6918
1.13E+00 39. 10.1299 84.6753 9.4862 22.1779
!'38EtOO "'!~ 5.7143 90.3896 9.9106 32.0886.:;..,;;.

t. 70E+00 ii. 4.9351 95.3247 15.8520 47.9405
2.09E+00 12. 3.1169 98.4416 18.5422 60.4827
2.56E.00 o. 0.7792 99.2208 8.5852 75.0680
3.15E+00 1. 0,2597 99.4805 5.3001 80.3680
3.87E+OO

, 0.5195 100,0000 19.6320 10D.0000..
4. 75E+OO O. 0.0000 100.0000 0.0000 100.0000
5.83.-00 t), 0.0000 100.0000 0.0000 iDO.OOOO
7.16E-00 O. 0.0000 100.0000 0.0000 100.0000
8.79E+OO O. 0.0000 100.0000 0.0000 100.0000
1.:J8EtOl O. 0.0000 100.0000 0.0000 100.0000



3AMPLE In: LUNG :6 - PREP 3243 lML 0-536 7-JUL -3S
104

AREA EQUIV. DIAM (i.l'I) DrSTRIBlJTrON FOR TOT. EXOGENOlJS MACR: 15

AV6:7.67E-Ol DEV:O.OOE-OJ DEV:O.OOE-Ol ~EDIHN:6.04E-Ol MOST PROB.:,5.52E-Ol

class -----0 2
LIDlt i:Junt :, 0--------------------------0--------------------------0
),0421 O. O.<JO[
I) ,0517 4. 0.36[*
0.0635

,
0, lac..

0.0780 5. 0.45[+
:),0'758 o. ~),54[*

O.l1TI 6. 0.54[*
0.1445 16. 1. 45[HH
0.1774 22. 2.00[*****
0.2179 37. 3. 36 [t***+**+1

0.2676 47. 4.26 [HHHHHH
0.3286 77. 6.99[HHHHHHHHH*
(: .4036 11)2. 9. 26 (+***""'+++"4***4+++++++***

0.4956 105. 9.53 [HHUH+UH*UftUU*ft*
0.6066 127. 11 .52r..*t........H+H..**HH*++H4H..H4

0.7474 1l3. 10. 25[Ht+*U**_UH*HHH+tH
0.9m 114. 10 .34 [**.***********,*++1*********
1.1272 n. 8.35[*HU+tHftUH+tHHH
1.3842 87. 7.89 [H*U***+tHHHUH*
1.6999 55. 4.99[HHUH*****
2.0876 39. 3.54[H*-***
2.5637 26. 2.36(+"'1'
3.1483 9. O.82[H
3.8663 5. 0.45[*
4.7480 3. 1).27[*

5.8308 2. O.18[
7.1605 O. O.00[
8.7935 o. l.Oe[
10.799 1. l.09[

SAMPLE 10: LUMJ 16 - PREP 3243 IML 0-536 "-JUL -38
MASS PERCENTAGE VERSUS DIAMETER FOR MACR 15 TOT. EXOGENOUS

------~--- -- ---
MASS MEDIAN alA.: 3.61E+OO UM. RHO: 3.000 AERODYNAMIC OIA.: 6.251+00 UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW ----- -- ----------_.- -- ---_. ------------

DIA. iUM.1 COUNT DIFF. INTEGRAL DIH. INTEGRAL

4.21 E-02 O. 0.0000 0.0000 0.0000 0.0000
5. 17E-02 4. 0.3630 0.3630 0.0000 O.COOO
b.35E-02 2. 0.1815 0.5445 0.0000 0.0000
7.80f-Ol 5. 0.4537 0.9982 0.0001 0.0001
9.58E-02 b. 0.5445 1.5426 0.0001 0.0002
1.18E-Ol b. 0.5445 2.0871 0.0002 0.0004
1.44E-I)1 16. 1.4519 3.5390 0.0012 0.0016
1.77E-Ol " L99M 5.5354 0.0030 0.0046i..1....

2.18E-Ol 37. 3.3575 8.8929 O.:lO92 O.OlJa
2.68E-Ol 47. 4.2650 13.1579 0.0216 0.0354
3.29E-Ol 77. 6.9873 20.1452 0.0657 0.1011
4.04E-Ol 102. 9.2559 29.4011 0.1612 0.2622
4.96E-Ol D5. 9.5281 38.9292 0.3072 0.5695
6.09E-Ol 127. 11.5245 50.4537 O.bll82 1.2577
7.m-01 113. 10.~41 60.707B 1.1341 2.3919
9.18E-Ol 114. 10.3448 71.0526 2.1191 4.5109
1.13E+OO 92. 8.3485 79.4011 3.1672 7.6781
1.38E+OO 87. 7.8947 87.2958 5.5470 13.2251
1.70E+(10 55. 4.9909 92.2868 6.4946 19.7197
2.09E+OO 39. 3.5390 95.8258 8.5292 28.2489
2.56E+00 26. 2.3593 98.1851 10.5309 38.7798
3.15E+OO 9. i).0167 99.0018 6.7513 45.5311
3.87E+00 5. 0.4537 99.4555 6.9465 52.4775
4.75E+00 3. 0.2722 99.7278 7.7191 60.1966
S.83E+00 2. 0.1815 99. '1093 9.5307 69.7274
7.16E+00 O. 0.0000 99.9093 0.0000 69.7274
B.79E+00 O. 0.0000 99.9093 0.0000 69.7274
[,08E+Ol l. 0.0907 100.0000 30.2726 100.0000



105 SlII'lE IDt LUIG 17 - PREP 3365 2HL D-15,21 2J-la:-e7

fWIl EalIY. DII" (1Il1 DISTRIMllJI FOIl SILIDl IR:R •

RY6=1.Oo\E<OO DEYo7.UE-01 UEYo7.I(I:~1 IOllWoI.JIE-ot IIlST PD.ol. m-ol

CIIS. ----0 , :i
Ii_it CDuM I

O.~l O. 0.00[
0.0:117 O. 0.0li[
O. 06J:i O. 0.0li[
0.0780 O. 0.0li(
O. 0'J:i8 O. 0.0li[
O.11n I. 0.26[
0.1+45 I. 0.C61
0.tn4 O. 0.0li1
0.2119 Z- 0.51(.
0.2676 13. 3.32(....
O. J2ll6 21. :1.36[-
0.40J6 18. 4.5'3(-
0.4956 23. :1.87[-
0.6Oll6 ~ 12. 24(111111111111
0.7474 ~ 10.71(11111111111

o.'Jl19 :55- 14.03[11111111111111
1.1272 4S. 11.48(11111111111
I.~ J:i. &''J3(-

1.6999 ~ 6.63(-
2.0176 23. :1.87(-
2.537 23. :1.871-
3.IW 6- 1.53(H
3.8663 9. 2.JOIH
4.7480 I. 0.2li1
5.m O. O.Olie
7.1605 O. O.Olie
8. 79J5 O. 0.0li1
10.7'99 o. O.Olie
13.262 o. O.Olie

lIIIU IDI LUIG 17 - PREP 3365 lllL D-15,21 2HEC-t7
MlS PEJlIDTAllE~ DIKT£R fL1l IR:R I SILlDl

IRIS IEIlIIII DIA.- 2. 48E<OO lJl. ~ 2.660 IEJID'IIAlIC DIA.. 4. Oo\E<OO lit

PEJalITAIiES BY tlUfI FEnllTAIfS BY IIlSS
IRI

DIA. (Ill.) aurr DIFf. IIlTE&IR. DIFF. IIITEBR

4.21E-oe o. 0.0000 0.0000 0.0000 0.0000
5.11£-oe o. 0.0000 0.0000 0.0000 0.0000
6.~~ O. 0.0000 0.0000 0.0000 0.0000
7••-oe o. 0.0000 0.0000 0.0000 0.0000
'.SIE-oe O. 0.0000 0.0000 0.0000 0.0000
I.IIE-ol I. O.l!:i:il 0.2:151 0.0001 0.0001
1.44E-Ql I. O.l!:i:il 0.5102 0.0002 O.OOOJ
1.77£-01 O. 0.0000 0.51lll! 0.0000 0.0003
2. IIE-o1 2. 0.5102 1.020-\ 0.001~ 0.0014
2.6IE-ol 13. 3.3163 4.JJ67 0.0141 o.ol~

3.29E-oJ 21. 5.3571 9.6939 0.0421 O.o:m
4.04E-Ql 18. 4.5'318 14.~ 0.0668 0.1243
4••-01 2J. 5.1673 20.1531 0.1:510 0.28lJ
6. O'JE-QI 48. 12.2449 32.3'JllO 0.5106 0.1!l29
7.41£-01 42. 10.7143 43.1122 0•• 1.812:5
9.IE-ol 55. 14.0J06 57.1429 2.~ 4.2124
1.13E<OO 45- 11.4796 6&.6225 3.6367 7.9191
I.JEiOO 35. 8.96 n.5:ilO 5.2386 1J.15n
1.7<l:iOO 26. 6.&.127 84.1837 7.2072 20.3649
2. O'JEiOO 2J, 5.1673 90.0:110 1t.l019 32.1729
2.56EiOO 2J. 5.1673 !l.9184 21.8688 54.0417
3.15EiOO 6. 1.5J06 97.4490 10. :l657 64.607:i
3.81£iOO ,. 2.295'3 99.7449 29.m

93._
4.~ 1. 0.2:151 100.0000 6.0.0z 100.0000
5.8JEiOO O. 0.0000 100.0000 0.0000 100.0000
7.lliEiOO O. 0.0000 100.0000 0.0000 100.0000
8.nEiOO o. 0.0000 100.0000 0.0000 100.0000
I.OE~I O. 0.0000 100.0000 0.0000 100.0000
1.33E~1 O. 0.0000 100.0000 0.0000 100.0000



SlIIU [DI LDIG 17 - PREP 3365 2JIL D-15.21

MEA EmlIV. DI'" 11111 DISTRIIlJT llIi FOIl TOT. EllHlDJS 1IlCR' 15

A'J6" I. 21EfOO I£Vz I. O'IfOO JDEYa'J. 04EfOl IEIlIIW=8.~~1 GT PIIII. "8.D:~ I

106

3
ii.11
0.0421
0.0517
O.~

0.0780
0.0'5
0.1177
0.1445
0.177~

0.217'3
0.2li7£
0.32fb
0•.03£
0.~5

0.608£
O. 7~7~
0.917'3
1.1272
1.3842
l.6'J'.l'J
2.087£
2.5637
3.1483
3.llW
~. 7480
5.W
7.1605
8.7935
10.7'J'l
13.262

Clus
Count

O.
I.
O.
I.
2­
1
~.

3­
11.
34.
&3.
95­

122­
161.
m.
175.
157.
135.
12li.
1001.
'J5.
4a.
46.
21.
9.

10.
O.
1
1.

~

'o----(>---+----<l-----O-----(J
O.ClO[

0.01i[
O.ClO[
0.(»;[

0.12[
O.le[
0.2:l[
O.le[
0.68[1
2.0'l[K
5.UC-
5.ll5[-
7.5U-
9.9U-

ID. 7!CH III 1111 II

10.78[11..11 ..11.
9.67£-
L31[­
7.76[­
5,,40[......

5.ll5[­
2.96[Mf
2.&3[Mf
1.29[1
0.55[1
0.1ii![1
O.OO[
O.le[
o.06[

5lIIU ID: LUIG 17 - PREP 3365 2NL D-1S ,21 2J-llEC-I7
IIlSS PEII:9lTAIlE IIER!lS DIIIf:TEJl FOIl lR:ll 15 TIlT. DOBElIIJ5

IIlSS 101111 DIA.· 5. [OEfOO lJII. IIOa 3,000 IllQ)YIA!IC DIA.· L a+OO IL

P£TaNT1&S BY alHT IlEJlBlTm BY IIlSS
IR/

DIA. IlL) aIM DIFF. IIlltIllIl. DIFT. IIl"lE6IR

4.21E~ O. 0.0000 0.0000 0.0000 0.0000
5.17E-G! I. 0.0616 o.~16 0.0000 0.0000
6..m~ o. 0.0000 0.0616 0.0000 0.0000
7••~ I. 0.0616 0.1232 0.0000 0.0000
9.511E-G! 2. 0.[232 0.2~ 0.0000 0.0000
1.11E-ol 3. O.ISH 0.4310 0.0000 0.0000
1.44E~1 ~. 0.24&3 0.6m 0.0001 0.0001
1.77E-ol J. 0.IM7 0.8621 0.0001 0.0002
2. UlE~1 11. um 1.5394 0.0005 0.0007
2.i8E~1 34. 2.0'l36 J,63Jll 0.0030 0.0036
3.29E~1 &3. 5.11011 8.7438 O.OI~ 0.0170
4.00lE~1 95- 5.M98 14.~ 0.02&4 0.~54

4.9liE~1 122. 7.5123 22.1059 0.~75 0.1130
6.09E~1 161. 9.9138 32.0197 0.1651 0.2710
M7E~1 17~. 10.7143 ~7J40 o.~ 0.6084
9.11E~1 175. 10.775'J 53.5O!l'3 0.6154 1.2239
1.I.JEtOO 157. 9.6675 Uolm I.a 2.2~

1.3lEtOO 135- 8.3128 71.4902 1.&285 JoeWJ
1.7C€tOO 12li. 7.7586 79.2411 2.el.' 6.flI'J8
z,O'JEtOO 104. 6.~ 1:l.6W 4.lOJl 10.9929
2.56EtOO 95- s."'3ll 91.5Q2S 7.2798 11.272lI
J.l:lE1OO 41. 2. 9557 94.4581 6.1123 25.0e50
J.l7EtOO 46. 2.m 71.2906 12.0909 37.I'l59
4.7!EtOO 21. U'31 4Jl.5U7 10.2221 47.3987
S.l.JEtOO '3. O.H 99. 1m LIl42 55.5129
7.16E1OO 10. 0.£158 9'J.15l7 16.6716 n.21lr.i
1.7';(100 O. 0.0000 99.7'5J1 0.0000 72.21lr.i
1.0IE~1 1 0.[..7 99.9314 17.llel 89. J'Rfj

1.D:fOl I. 0.(»;16 100.0000 10.£074 100.0000



107
SIlMPlE lD: LUNG 18 - PREP 3371 X D-15,16 II-JUl.-58

AREA EIlUIV. DIAM WMl DISTRIBUTION FOR SILICA JiJlCR =

AV6=8.99E-ol DEV=5. 84E-Ol ~DEV=6. 50E+Ol MEDIAN=7.69E-ol MOST PROB. =1. 02E+OO

O.

O.

o.

Class
Count

O.

-----0 1 2
~ 0---------------------0--------------0

O.OO[
O.OO[
O.OO[

1. O.211t

2. 0.42[t
4. O.83[H

9. 1. 88 [HHf

35. 7. 29[HHfHHHfHHfHf

35. 7. 29[HttHtHHfftfHftt

44. 9.17[tfHftttHttHfHHfHftt

45. 9.37[HffHH****HfHfHttftt

57. 11. 88 IHttHfHttHHHttttl I III 111111

64. 13.33 [HHHtttttttttttHtttHHtHtHttH

65. 13.54 [tfHfHHftfHHtHtttttfttfHHftHt

37. 7.7l[tttHtfHfHftftftfft

36. 7. 50[ttHtttttttftttHttt

5. 83[tttttttttfHHH

1. 45[ftH
1. 45 [tftt

O.52[H

0.211t
o.oor
o.oor
0.001
0.001

28.
7.
7.
3.
1.
O.
O.
O.

1imit
0.0780
0.0958
0.1177
0.14'15
0.1774
0.2179
0.2676
0.3286
0.4036
0.4956
0.6086
0.7474
0.9179
1. 1272
1.3842
1.6m
2.0876

2.5637

3.1483
3.8663
4.7480
5.8308
7.1605
8.7935
10.m

~SS PERCENTAGE VERSUS DIAMETER FOR ~R SILICA
-----

~ MEDIAN DIA.= 2.01E+00 1JIf. RHO= 2.560 AERODYNAI'IIC OIA. = 3.2BE+OO lJIII.

PERCENTIl6ES BY COUNT PERCENTIl6ES BY MSS
RAW ---------

DlA. (lJIt.l COUNT DIFF. INTE6RAL DIFF. INTE6RAL

7. BOE-02 O. OOסס.0 OOסס.0 OOסס.0 O. ooסס
9.5SE-02 O. OOסס.0 OOסס.0 OOסס.0 O. ooסס

1.18£-01 O. O.OQOO OOסס.0 OOסס.0 O. ooסס
1.44E-01 1. 0.2003 0.2OBJ 0.0002 0.0002
1. 77E-ol 2. 0.4167 0.5250 0.0008 0.0011
2.1SE-ol 4. 0.8333 1.45SJ 0.0031 0.0042
2.6BE-01 9. 1.8750 3.3333 0.012'3 0.0171
3.29E-01 35. 7.2917 10.5250 0.0932 0.1104
4.04£-01 35. 7.2'317 17.9167 0.1727 0.2830
4.96E-01 44. 9.1567 27.0833 0.4020 0.6851
6.09E-QI 45. 9.3750 36.45BJ 0.7615 1.4466
7.41£-01 57. 11.8750 48.3333 1.7865 3.2330
9. 1BE--<J1 £.4. 13.3333 £.1.bbb7 3.7149 6.9480
1.13E+OO 65. 13.5417 75.20SJ 5.9877 13.9356
1.3BE+OO 37. 7.70S3 82.9157 7.36b7 21.3024
1.70£+00 36. 7.5000 90.4157 13.2747 34.5771
2.09E+OO 28. 5.BJ33 %.2500 19.1219 53.6990
2. 56E+OO 7. 1.4583 97.7OBJ 8.8537 62.5527
3.15E+OO 7. 1. 4583 99.1567 16.3974 78.9500
3. 87E+OO 3. 0.5250 99.7917 13.0151 91. 9651
4. i5E11X; i. v.20&j i00.0000 8.034'1 iOO.OOOO
5. 83E+OO O. 0.0000 100.0000 OOסס.0 100. ooסס
7. 16E+00 O. OOסס.0 OOסס.100 OOסס.0 100. ooסס
8.79E+OO O. 0.0000 100. ooסס 0.0000 100. ooסס
1.000+Ol O. 0.0000 100.0000 OOסס.0 100. ooסס



SAMPLE ID: LUN6 18 - PREP 3371 31'1l. D-15,16 1l-Jll.-88
108

AREA EI1UIV. DIM [lJIlt) DISTRIBUTION FOR TOT. EXOGENOUS i'lACR = 15

AVG=I.03E+OO DEV=8. 76E-~)l ~OEV=8. 53E+Ol 'fEl)IAN=7.77E--(l1 MOST PROB. =8. 33E--(l1

1illlit
0.0780
0.0'358
0.1177
0.1445
0.1774
0.2179
0.2676
0.3286
0.4036
0.4956
0.5086
0.7474
0.9179
1.1272
1.3842
1.6999
2.0876
2.5637
3.1483
3.8663
4.7480
5.8308
7.1605
8.7935
10.79'3

Class
Count

O.
3.
2.
9.

11.
26.
6!.

117.
156.
211.
223.
206.
227.
222.
187.
156.
130.
73.
52.
37.
12.
9.
4.
3.
I.

-----(l I 2
~ 0--------------------------0-------------------------0

O.OO[
O.14[
O.09[
0.42[*
O.51C*
1.21 [H*
2. 84[flHHH
5.45[HHHfHHHf:*
7. 73 [U****HH*fH***UH
9. 82[+t+++f+**HHf:I**IH**I*IH

10.38[*144++4*********************
9. 59[HH***H*fHfH*++****IH

10. 57 [************H*******H******
10.34[******fH***H**HUHHH*
B. 71 [**fIf****HI......H....
7.26[H****************H
6.05[H*HHflHIHff
3.40[***_fI

2. 42 [***HH

1.72[1++**
O.56[fI

0.42[*
0.19[4
0.14[
O.OS[

i'lASS PERCENTAGE VERSUS DIAMETER FOR MeR 15 TOT. EXOOEIOJS

MASS MEDIAN OIA. =3.82£+00 UK. RHO= 3.000 AERODYNAMIC OIA. =6.62£+00 lJIII.

PERCENTAGES BY COIM PERCENTAGES BY MASS
RAW ---------

OIA. (UK.) ro.NT DIFF. INTE6RRL OIFF. INTEGRAL

7.8OE-02 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

9.5/lE-QZ 3. 0.1397 0.1397 OOסס.0 0.0000
I. 18£--(l1 2. 0.0931 0.2328 OOסס.0 OOסס.0

1.44£-01 9. 0.4130 0.6518 O.OOOZ 0.0002
1. m-ol 11. 0.5121 1.1639 O. 000't 0.0006
2.18£-01 26. 1.2104 2.3743 0.0017 0.0023
2.68E-ol 61. 2.839'3 5.2142 0.0073 0.0096
3. 29E-01 117. 5.4469 10.6611 0.0260 0.0357
4.04E-01 166. 7.7281 18.3892 0.0684 0.1041
4. 96E-01 211. 9.8231 28.2123 0.1611 0.2652
6.0~--(l1 223. 10.3818 38.5940 0.3153 0.S80S
7. 47E-ol 206. 9.59<13 48.1844 0.535i 1.119'3
9. I8E-0 I 227. 10.5680 58.7523 1.1009 2.22OIl
1.I3EtOO 222. 10.3352 69.0875 1.9940 4.2147
l.3BEtOO 187. 8.7058 77. 7933 3.1107 7.3255
1.70EtOO 156. 7.2626 85.0559 4.8061 12.1316
2.09EtOO 130. 6.0521 91.1080 7.4176 19.5492
2. 56EtOO 73. 3.3985 94.5065 7.m3 27.2634
3.ISEtOO 52. 2.4209 96.9274 10.1771 37.4406
3.87EtOO 37. 1.7225 98.6499 13.4114 50.8520
4.75E+OV i2. I}, ,JJ()I 33.2086 8.0"",57 58.9078
5.83EtOO 9. 0.4190 99.6276 11.1897 70.0974
7. 16EtOO 4. 0.1862 99.8138 9.2106 79.3080
8.79EtOO 3. 0.1397 99.9535 12.7938 92.1018
1.08EtOI I. 0.0456 OOסס.100 7.8982 100.0000



109
SI1IPI..E 10: LlJIll 19 - PREP 3377 4/Jl 0-14 11-JUL-88

AREA EIlUIV. DIAl! il.llJ DISTRIBUTION FOR SILICA *CR =

AV6=8.71E-01 1lEV=9.05£-01 %1lEV=1. 04E~ MEOIAll=6. &8E-<)t MOST PROBA.5OE-01

24.

Clas5
Count

O.
O.
O.

lImIt

0.0227
0.0279
0.0343
0.0'21
0.0517
0.0035
0.0780
0.0958
0.1177
0.1\45
0.1774
0.2:79
0.2676
0.3280
0.4036
0.4956
0.6<)86

0.7474
0.9179
1.1272
I.W+<:
1.6999
2.0lI76
2.5637
3.1483
3.8663
4.74B()
5.W
7.1605
B.7935
10.799
13.252

--<) 1 2
,; 0----------------<)-----------------0

O.OC[
O. ocr
o.ocr

O. o.oor
1. O. ",)r.

0. o. ocr
O. o.ocr
2. 0.80["
1. 0.40[.
2. 0.80["
I. 0.40[.
3, 1.20[."

10. ~.OC[ .....H ..H

1&. 6.40[n..·H+++***.........

24. 9.60Cf+fHf-HH+H+U+UHHt-...

29. 11.60[_ _ ......
9.60 [H+H..HH++++fHH++HtH

28. 11.20r .
25. 10.00 [H-tfMtHHfH*+HH+ *
25.10.oor ......
27. 10.80[ '"IIIII'tHH

14. 5.60r ..
B. 3.20[ ..
2. 0.80["
4. 1.60[....
2. 0.80["
1. 0.4')['
O. o.oor
O. 0.00(
o. o.oor
o. o.oor
1. O.40r.

SAIlPI.E ID, LLMl 19 - PREP 3377 4It. IH4 II-JLl-aB
*lSS PERCENTAGE '!ERSUS OIAI'ETER FOR ~R SILICA

-------
MASS IEDI~ DIA. = 1. I7EtOl lJlI. RIKJ: 2.660 AERlJD~IC OIA.= 1.9OE+01 LJl.

PERCEHTA6£S BY COUNT PERCEHTA6£S BV "IlSS
RAW ------- ---------

DJA. il.ll.J ClUff DIFF. IHTESRJl. DIFF. IHTESRFL

2.27E-<J2 O. OOסס.0 OOסס.0 O. ooסס OOסס.0

2.79E-02 O. OOסס.0 O. ooסס o. ooסס OOסס.0

3.43E-02 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

4.2IE-<J2 O. OOסס.0 OOסס.0 OOסס.0 OOסס.0

5. 17E-02 I. O.~ O.~ OOסס.0 OOסס.0

6.351:-02 O. OOסס.0 O.~ OOסס.0 o. ooסס
7. BOE-02 O. OOסס.0 0.4000 o. ooסס OOסס.0

9.S&-<J2 2. 0.8000 1.~ 0.0001 0.0001
1.1&-01 I. 0.4000 1.&000 0.0001 0.0001
1.44E-Q1 2. 0.8000 2.4000 0.0002 0.0003
I. 77E-01 I. 0.400() 2.8000 0.0002 0.0005
2.1SE-Qj 3. 1.2000 OOסס.4 0.0010 0.0015
2.68E-01 10. OOסס.4 OOסס.8 0.0064 0.0079
3.29E:-01 16. 6.4000 14.4000 0.0189 0.0268
4. 04E-Q1 24. 9.6000 OOסס.24 O. 05Z5 0.0793
4.96£-01 2'3. II. 6000 35.&000 O. 117S 0.1968
6. 09E-01 24. 9.6000 45.2000 0.1801 0.3768
7,41£-01 28. 11.2000 56.4000 0.3891 0.7659
9.ISE-Q1 25. OOסס.10 6b.~ 0.6434 1.4093
1.13E+OO 25. JO.OOOO 76.4000 1.1915 2.6008
1.38E+OO 27. 10.8000 87.2000 2.38J3 4.'3841
1. 70E+00 14. 5.6000 92.8000 2.2887 7.272B
2. O'lE+OO 8. 3.2000 OOסס.96 2.4222 9.6950
2.56E+OO 2. 0.8000 96.8000 1.1215 10.8165
3.15E+OO 4. 1.6000 98.4000 4.1541 14.9706
3,81£+00 2, 0.8000 99.2000 3.8468 18. 8m
4.75£+00 I. 0.4000 99.6000 3.5622 22.3796
5.83E+OO 0, o. ooסס 99.6000 o. ooסס 22.3796
7.16E+OO O. O. ooסס 99.6000 O. ooסס 22.3796
8,79E+OO O. o. ooסס 99.6000 o. ooסס 22.3796
1.08EtOl O. 0.0000 99.bOOO OOסס,0 22.3796
l.33EtOl I. 0.4000 OOסס.100 n.b204 OOסס.100



SIWli ID: LlHi 19 - PREP JJT7 +II. D-14 11-JIl-98 110

AREA EllUIV. Ol~ (Lt!) DISTRIBUTION FOR TOT. EXOGEIOJS "HC.~ = 15

A'I6=I.I'lEi{l() DEV=<J. OOE-ol %DEV=V, OOE-ol OIAH=7.31£-o1 JlIJST PRDB.='!.5OE-Ol

limit

0.0227
0.0279
0.0343
0.0421
0.0517
O. 0b35
0.0780
0.0958
0.11T7
0.1445
O. 1T74
0.2179
0.2676
0,3286
0,4030
0,4956
0.6086
0.7474
0,9179
1. 1272
1.3842
1.6999
2,0676
2.5637
3,1't83
3.8663
4.7480
5.8308
7.1605
8.7935
10.799
13.262

Class
Caunt

O.
1.
O.
O.

2.
1.
1.
3.
3.
6.
9.

14.
38.
57.
97.

119.
D8.
1)9.

35.
71.
78.
71.
Je.
,I.
SO.
26.
27.
10.
4.
6.

O.
2.

----0 1 2
% 0------------------------0-------------0

O.OO[
0.09[
O.OO[
O.DO[

0.18[
0.09[
0.09[
0.27['
0.27[.
0.55['
0.82["
I. 28[.tt
3.48[ .....
5.22[ .
7.97[ ....

10.91[ ....
9.90['IH44+4f+H+HH HH ...

9.99[ ...
8.71 [H4f4HfHUf-fHHtlHH

6.51 [fH-H-I-Hf-H+HHH

7.15[ ....

6.51[ ••
't.nr..u t

3.76[ ...
4.58[ ....
2.38[ .....
2.47[.......
O.92[ff
0.37[.
0.55[-
O.OO[
O.18l

SAMPlE ID: LlJN6 19 - PREP 3377 411. D-14 II-JtJ..-88
IIASS P£RCENTAGE VERSUS DI AlllETER FOR M:R 15 TOT. ElOOElOJS

--------
IIASS lIED IAN D[A. = 5. 'l6E+00 lIt 1IIlO= 3.000 AERODYNAMIC OIA. = I. 0.lE+01 lIM.

PERCENTAGES BY COONT PERCEtiTAGES BY IIASS
RIll --------

OIA. ill!!.) CIl.NT DIFF. INTEGR!Il DIFF. INTE6R!1l

2. 27E-02 O. 0.0000 0,0000 0.0000 0.0000
2.79E-02 I. 0.0917 0.0917 0.0000 0.0000
3.4JE-02 O. 0.0000 0.0917 0.0000 0.0000
4. 21E-02 O. 0.0000 0.0917 0.0000 0.0000
5.17E-02 2. 0.18JJ 0.2750 0.0000 0.0000
6.35E-02 I. 0.0917 0.3666 0.0000 0.0000
7. BOE-02 1. 0.0917 0.4583 0.0000 0.0000
9. S8E-<l2 3. 0.2750 0.7333 0,0000 0.0000
1.IBE-01 3. 0.2750 1.0082 0.0000 0.0000
1.4<£-01 6. 0.5500 1.5582 0.0001 0.0001
I.77E-ol 9. 0.8249 2.3831 0.0002 0.0004
2.1BE-01 1\. 1.2832 3.6664 0.0007 O.OOll
2.68E-ol 38. 3.4830 7.1494 0.0030 0.0047
3.&-01 57. 5.2246 12.3740 0.0100 0.0148
•• 0<£-01 67. 7.9743 20.3483 0.0284 0.0432
4.96£-01 119. 10.9074 31.2557 0.0719 0.1151
6.0'3£-01 108. 9.8992 41.1549 0.1209 0.2360
7.47£-01 109. 9,9906 51.1457 0.2260 0.4620
9.18£-01 95. 8.7076 59.8533 0.3648 0.826l!
1.13£+00 71. 6.S078 66.3011 0.5050 1.3318
1.38£+00 78. 7,1494 73.5105 1.0274 2.3592
1.70£*00 71. b.S078 80.0183 I. 7321 4.0913
2.09E+OO 52. ~.76W 84.7846 2.3494 5.4407
2.56£i{l() 41. 3.7580 sa. 5426 3.4308 3.8715
3.15£*00 SO. 4.5830 93.1256 7.7487 17.6eOl
3.87E*00 26. 2.3831 95.5087 7.4625 25.0626
4.75£+00 27. 2.4748 97.9835 14.352~ 39.4350
5.83E+OO 10. 0.9166 98.9001 9.8449 49.27'l9
7.16£+00 4. 0.3666 99.2667 7.2933 56.5731
a.7'3£*00 6. 0.5500 99.8167 20.2612 76.83It3
1.000+Ol O. 0.0000 99.8167 0.0000 76.8343
1.33£*01 2. 0.1833 100.0000 23.1657 100.0000



111

~EA EOOIV. nlAII ,lJI) OrSTRIllJTI()j FlJl SILICA IW:R :

,'IG:, .30Hl DEV:7 .~2E'01 !DEV:B .<l8E.ol 'lE0Iillll:7 .14E-Ol ~T llROIl.:•• 78E-OI

1•

o.
O.
1.

Clus
Count

O.
O.
o.
O.
o.

1l.llt
0.0<27
o.om
0.0343
o.om
J.O~17

0.0<.~

0.0780
0.095ll
0.1177
0.1«~

0.1774
0.2179
).2676
0.3286
0.4036
0.4956
0.00B6
0.7474
0.9179
1.12"2
1.3842
1.6'1'/9
2.0B'.
2.5037
3.1483
3.8663
4.7480
5.83«l
7.10(15
8.7935
10.7'1'1
13.262

·····0 1 =
! 0·- .•••..-.•-.,---- -·-···--0----·-- -----···---·····---0

O.oo(
v.Oor
O.oo(
O.OO[
o.oor
O.~2(f

o.oo(
O.CO[
0.52[1
0.52[1

•. :.11[­
4. 2.07(-

[4. 7.~ [HHHf'f<III+IHII'I<UI+IHII'lflif

11. 5.70[ 111.. ......

9. 4.66[ 111.. ""
19. 9.84[ 11111111111.... 11111111
13. 6.74(""""""1111"11
23. 11.92[1"11 11111111 IIH+HI II II III II II

20. 10.36[11111111111 II 1It+H+H+H+It
19. q.B4[HHHIl II II' II 1111 II II 1111

11. 5.70[....11....1....
17. B.Bl(11I1I1I1I1I11I1I11I1I11I

6. 3.11[-
ll. 5.70["1111""""111
3. 1.55(HH
3. 1.55(.....
1. 0.~2(t

o. a.OO[
O. 0.00[
O. O.OO[
o. 0.00[
O. O.OO(

SAftlt.E 10, LlHl 20 . PREP 3492 llU. D':574 7-JUL -88
i'VlSS PERCENTA6E VERSUS DIAMETER FlJl IIW:R SILICA

.._- ..... ---------
i¥lSS MEDIAN OIA.: :.52E+OO iJ'I. RI(J: 2.bOO AEJlODY!IAI'IIC DIA.: 4.10£+00 lJI.

PERC£HTA6ES BY ClbIT PERCEHTA6ES BY IIA55
RAIl -------- - ... _...-- ... _--- .. ... ---- -- -. -_ ..-------

OIA. (lJt) C!lIIIT 01". INTESRAl DlFF. INTE6IW.

2.27E-02 O. 0.0000 0.0000 0.0000 0.0000
2.7'IE-02 O. 0.0000 0.0000 0.0000 0.0000
3.43£-02 O. 0.0000 0.0000 0.0000 0.0000
4.21E-02 O. 0.0000 0.0000 0.0000 0.0000
5.11£-02 O. 0.0000 0.0000 0.0000 0.0000
6.35E-02 .. 0.51Bl 0.5191 0.0000 0.0000
7.ilOE-02 o. 0.0000 0.51Bl 0.0000 0.0000
9.58£.02 o. 0.0000 0.51S1 0.0000 0.0000
1.18£.01 , 0.5181 1.03b3 0.0002 0.0002..
1. «£-01 .. 0.5181 1.5544 0.0004 0.0000
l.71£·Ol 6. 3.1000 4.0632 0.0043 0.0049
2.18£-01 4. 2.0725 ..1358 0.0053 0.0102
2.08E-01 14. 7.2539 13.~6 0.0342 0.0443
3.29£-01 11. s.om 19.0891 0.0497 0.0940
4.04£-01 1. 4.6632 24.m3 0.0153 0.1693
4,96,HI 19, 9.8440 34.1969 0.2944 0.4037
6.09f-01 13. ••n:ill 4<l.9326 0.3731 0.8368
7.m-ol 23. 11.9171 52.8497 1.2m 2.0594
9.19£-01 20. 10.36.1;[ 63.2124 1.9088 4.0282
1.13£+00 19. 9.B440 73.0570 3.4441 7.4922
I.:m+oo 11. 5.6995 7B.~ 3.7143 11.2005
1.7OE+OO 17. B.8083 87.5649 10.6312 21.8377
2.09f+OO •• 3.10llS 90.0736 6.9492 28.7869
2.50E+OO 11. 5.6995 96.3731 23.5954 52.3824
3.151:+00 3. 1.5544 97.927:l 11.9181 64.3005
3.87E+OO 3. 1.5544 9'1.4819 22.072'1 86.3734
4.75E+OO 1. 0.5191 100.0000 13.6266 100.0000
5.B3E+OO 'j. 0.0000 100.0000 0.0000 100.0000
7.16E+OO O. 0.0000 100.0000 0.0000 100.0000
8.79E+OO O. 0.0000 100.0000 0.0000 100.0000
1.000000l O. 0.0000 100.0000 0.0000 100.0000
1.33E.ol O. 0.0000 100.0000 0.0000 100.0000



SA!'!PLE ID: ~JNG 20 - PREP 34,: :ML [-574 ;-Je. -38 112
~RE.~ :~UIV, :lAM (~r"; JrST~!EUTION FOR TOT. EXOGE~OUS MACR; 15

.~\iG:9 •SC;~-01 JEV':0. (:UE--Jl ~DEV:C. COE-iJ 1 ~EDIAN:7. 23E wl) 1 ,~OS'" DRGB. =0. ~8E-01

0, ~'279

0,0343
0.0421
C',0517
0.0635
0.0780
(1,09513
').1177
0,1445
J,: '74
(:.2;79
0.2676

0,4031>
0.4956
0.6086
0.7474
0,9179
1.1272
1.3842
1.0999
:.0876
2.5637
3.1483
3.8663
4.7480
5.8308
7.1605
B.7935
10.799
13.262

i),

O.

3.

9.
11.
:8.

49,

65.
98.

:03,

::4.
100.
75.
35.
57.
45.
JO.
17.

3.
0,

I.
O.
1.

'~ 0----------·- ---------- ----(i-----· ••-- ----- ----------·0
O.')O[
(i,OO[

O.GO[
'J.oor
),09(

0.27[*
O.!8[
D,la(
O.SO(H
O.98[1*"
1.60[1**1
2.4Dr****11
4.36 ["H"fIUff

6.59[******1...·...**+*++

5.79[******··1****"1
8.73 [f**uH*n-fHHHH'UIH
9.17 [*****f..n ........*·..*Hn.u.

10.77 [+HH+****I**IH+HI+I+Hf+H
10, 15:f+I-+++H....H ........H.fH•••

B, 90 [.***ttt++*tHf+*"**U+ftt
6. 68 [HfI++I+**+HI+Hf
'1.5"7 [HHHt+**HfH+H....
5.08[1+1*"*1+**11+
4.01 [fHH+H+f-f

2,67[Hf**+1
1.51(1+1+

1..07["·
0.27[+
'J.OO[
0,09[
O.OO[
0.09[

SA/JIlLE !D: LUNl 20 - PREP 3492 lML D-S74 7-JUL-88
MASS PERCENTAGE VERSUS DIAMETER FOR MACR 15 TOT. EX05ENOUS

---------------
~ASS ~EDIAN DIA.: 4.l3E+OO UM. RHO: 3.000 AERODYNAMIC DIA.: 7.l4E+00 Ui'I.

PERCENTA6ES BY COLNT PERCENTA6ES BY MASS
RAW --------..~._..----- ------------ ._-_._-

DIA. (lIM.) COLNT DIFF. INTEGRAL DIFF. INTEGRAL

2.27E-02 O. 0,0000 0.0000 0.0000 0.0000
2.79E-02 D. 0.0000 0.0000 0.0000 0.0000
3.43E-02 O. 0.0000 0.0000 0.0000 0.0000
4.21E-02 O. 0.0000 0.0000 0.0000 0.0000
5. 17E-02 1. 0.0090 0.0890 0.0000 0.0000
6.35E-02 3. 0.2671 0.3562 0.0000 0.0000
7.30E-02 2. 0.1781 0.5343 0.0000 0.0000
9. S8E-02 2. 0,1781 0.7124 0.0000 0.0000
l.18E-Ol 9. 0.8014 1.5138 0.0002 0.0002
1. 44E-Ol 11. 0,9795 2.4933 0.0004 0.0006
1. 77E-OI 18. 1.6028 4.0'l62 O,OOIl 0.0017
2.18E-Ol 27. 2.4043 b.S004 0.0031 0.0046
2.6SE-Ol 49. 4.3633 :0.8638 0.0104 0.0152
3.29E-Ol 74. 6,5895 17.4533 0.0291 0.0443
4.\i4E-01 65. 5.78111 23.2413 0.0473 0.0916
4.96E-01 98. 8.7266 31.9679 0,1321 0.2237
6.09E-01 103. 1.1719 41.1398 0,2572 0.4809
7.47E-Ol 121. 10.7747 51.9145 0,5595 1.0104
U8E-01 114. 10.1514 62.0659 0.9764 2.0168
1. 13E+00 100. 8.9047 70.9700 1.5862 3.6030
l.38E+OO 75. 6.67BS 77,6492 2.21)33 5.8062
1.70E+OO 85. 7,5690 85.2182 4.6240 10.4308
2.'j9E+OO 57. 5.0m 90.2939 5,7430 10,1744
2. 56E+I)i) 45. 4.0071 94.3010 8,3979 24.5123
3.1SE+OO 30. 2.6714 96.9724 10,31>88 34,9411
3.87E+00 17. 1.5138 98.4862 10,8821) 45.8231
4.75E+00 12. 1.0686 99.5548 14,2263 60.0494
5. 83E+00 3. ').2671 99.8219 6.5869 66.6363
7.16E+OO 'h 0,0000 99.8219 0,0000 66,6363
8.79E+OO 1. 0,0890 9'7.9110 7.5312 14.1175
J. OBE+Ol J. 0.0000 99.9110 0.0000 74.l675
1.33E+Ol " 0.0090 100.0000 25,8325 100.0000



113
SAMPLE ID: LUNG 21 - PREP 3383 Ii'lL D-569 7-JUL -88

AREA EQUIV. DIAM (UM) DISTRIBUTION FOR SILICA MACR :

AVG=8.84E-Ol DEV=7 .04E-Ol ~DEV=7, '16E+Ol MEDIAN=7.2eE-01 MOST PROB.=8.33E-OI

CI.1SS -----0 2
llmlt Co~nt 'J ,)--------------------------0--------------------------0.
0.0517 O. i).oor
0.0635 o. O.OO[
0,0780 "i. o,oor
0.0958 O. O.OO[
0.1177 1. 0,37[*
0.1445 3. 1.11[**+
o.lm 1. 0.37[*
0.2179 10. 3.70 [****lHIHH
0,2676 15. 5.56 [lHI*********UH
0,3286 16. 5. 93 [***********lHI*H
0.4036 20. 7,41[********************
0,4956 20. 7.41 r********************
0.6086 24. 8. 89 [************************
0.7474 ?t. 10,74[****++*******++**************
0.9179 36. 14, 07 [u********++**************++**u**..***
1.1272 ?t. 10.74 [*********1HI******************
1.3842 16. 5.93 [****************
1.6999 23. 8.52 ruU***++*t+***++t+t+**
2.0876 12. 4.44[************
2.5637 6. 2.22[H**+*
3.:483 2. 0.74[**
3.8b(,j 2. 0.74[**
4.7480 ~ 0.74[**L.

5.8308 1. 0.37[*
7.1605 O. O.OC[

MASS PERCENTAGE VERSUS DIAMETER FOR MACR SILICA

MASS MEDIAN DIA.: 3.17E+OO lJIIl. RHO: 2.660 AERODYNAMIC DIA.: 5.17E+00 UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW - --_ ... ---_ ....... -----_ ...... ------------ -------

DIA. (lJfII.1 COUNT DIFF, INTEGRAL 3IFF. I~TEGRAL

5.l7E-02 O. 0.0000 0.0000 0.0000 0.0000
6.35E-02 O. 0,0000 0.0000 0.0000 0.0000
7.BOE-02 O. 0.0000 0.0000 0.0000 0.0000
9. 58E-02 O. O,r)OOO 0.0000 0.0000 0.0000
1.18E-Ol L 0.3704 0.3704 0.0002 0,0002
1.44E-0! 3. !.l11! 1.4815 0.0009 0.0010
1.77E-Ol . 0.3704 1.8519 0.0005 0.00161.

2.IBE-01 10. 3.7037 5.5556 0.0099 0.0114
2.68E-OI 15. 5,5556 11.1111 0.0274 0.03B8
3.29E-Ol 16. 5.9259 17.0370 !l.0541 0.0929
4.04E-Ol 20. 7.4074 24.4444 0.1253 0.21B2
4. 96E-Ol 20. 7.4074 31.8519 0.2320 0.4503
6.09E-Ol 24. 8.8889 40.7407 0.5157 0.9660
7. 47E-Ol 29. 10.7407 51.4815 :.1541 2.1200
9.18H1 38. 14.0741 65.5556 2.8007 4.9207
1. 13E+OO 29. 10.7407 76.2963 3.9585 8.8793
1.38E+OO 16. 5.9259 82.2222 4.0449 12.9242
1.70E+OO 23. 8.5185 90.7407 10.7688 23.6930
2.09E+00 12. 4.4444 95.1852 10.4057 34.09B7
2.56E+00 6. ... "'~"''''I 97.4074 9.6359 43.7346,-.L.~Li.

3. 15E+OO 2. 0.7407 98.1481 5.9487 49.6833
3.87E+OO 2. 0.7407 98.88B9 11.0173 60.7006
4. 75E+OO 2. 0.7407 99.6296 20.4044 81.1050
5.B3E+00 1. 0.3704 100.0000 18.8949 100.0000
7.!bE+00 O. 0.0000 100.0000 0.0000 100.0000



SAMPLE ID: LUNG 21 - PREP 3383 lML D-569 7-jUL -98

114

AREA EMV. DIAM (ll!'!) DISTRIBUTION ~OR TOT. EXOGENOUS MACR: 15

4VG:9.16E-01 DEV:8.26H1 ~DEV:9.01E+Ol MED!AN:6.65Hl MOST PROB.:5.52E-Ol

Emit
i.0517
0.0635
0.0780
Os0958
0.1177
O. :445
0.1774
0.2179
0.2676
0.3286
0.4036
0.4956
0.6086
0.7474
0.9179
1.1272
1.3842
1.6999
2.0876
2.5637
3.1483
3.8663
4.7480
5.8308
7.1605

:la55
Count

,.,
I.'.

6.
11.
11.
29.
63.
78.
91­
95.

118.
113.
ff... '
.r.'j{ I

106.
64.
74.
55.
30.
17.
15.
12,
7.
1.

-----0 1 2

~ 0--------------------------0--------------------------0
o.OO[
O.18[
0.18[
0.27[1
0.54[1
0.99[IH
0.99[ftl
2.61 [IUUH
5.68[ttHHHfHHH
7.03 [HHttfHttHfHHI
8.20 [UHIUIHUHHHHH
8.56[HIHHHIHHIHHHH

10.63[ttHIHHHIHHIH**IHI**H
10.18[*HHHHHHHHttfl***ttl
9.64[*1*11****1*************1**
9.55[ttttn*HHu*HHUfff***
5.77 [HH**H******+I
6. 67[*HftHHHHHHI
4.95(**1****11****
2.70[H**H*
1.53[H**
1.35[t+H
1.08(*+*
0.63[H
0.09[

MASS PERCENTAGE VERSUS DIAMETER faR MACR 15 TOT. EXOGENOUS

MASS MEDIAN OIA.: 3.77E+00 UM. RHO: 3.000 AERODYNAMIC DlA.: 6.53E+OO UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW -------------------- -------------------

DIA. WIIf. ) COUNT OIH. INTEGRAL DIFF. INTEGRAL

5.17E-02 O. 0.0000 0.0000 0.0000 0.0000
b.35E-02 2. 0.1802 0.1802 0.0000 0.0000
7.80E-02 2. 0.1802 0.3604 0.0000 0.0000
9.S8E-02 3. 0.2703 0.6306 0.0000 0.0001
1.18Hl 6. 0.5405 1.1712 0.0002 0.0002
1.44E-Ol 11. 0.9910 2.1622 0.0005 0.0007
1.nE-OI 11. 0.9910 3.1532 0.0010 0.0017
2.18E-Ol 29. 2.6126 5.7658 0.0048 0.0065
2.b8E-01 63. 5.6757 11.4414 0.0191 0.0256
3.29E-Ol 76. 7.0270 18.4665 0.0439 0,0695
4.04E-Ol 91. 8.1982 26.6667 0.0948 0.1644
4.96E-Ol 95. 8.5586 35.2252 0.1834 0.34TI
6.09E-Ol 118. 10.6306 45.8559 0.4218 0.7696
7.47E-Ol 113. 10.1802 56.0360 0.7482 1.5177
9.18E-Ol 107. 9.6396 65.6757 1.3121 2.8298
1. 13E+OO 106. 9.5495 75.2252 2.4073 5.2371
1.38E+00 64. 5.7658 80.9910 2.6919 7.9290
L 70E+00 74. 6.6667 87.6577 5.7644 13.6934
2.09E+OO eo: 4.9550 92.6126 7.9348 21.6282·.}oJl

2.56E+00 30. :.7027 95.3153 8.0158 29.6440
3.15E+00 17. 1.5315 96.8469 8.4125 38.0566
3.87EtOO 15. 1.35H 98.1982 13.7474 51.8039
4.75E+00 12. 1.0611 99.2793 20.3686 72.1725
5.83E+OO ~ ,).6306 99.9099 22.0054 94.1779..
7.16E+00 1. 0.0901 100.0000 5.8221 100.0000
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5AMPLE IV: ~UNG 22 - PREP :7:: U-l oML L-jQ~

,~RE~ fQUrv. DrAM iUI(1 DISTRIBUTION FOR olLIeA ~IlCR =

11m 1t :our:t {: (J-------- ---- ---- - -- -- ~-- --'j--- - - - 4 __ --- - -- ----- -- <:
\).0::'" \.', ,,).()(t[

)':~!343

,).042J

~j.(!635

O.07SU
,).0958

o.OO[
(1. (.l,Oeil
Ij. ~j. 00 [
1. [).2.2[*
1. 1),::[.
1 :j.22[f

".

7.

23,
16.
11.

I. a.22[+
O. O.OG[

4. ),88[14
6. 1. 32[HiHi

1.17[14-"',*

18. 3. ?5[*44,*"+++4·H

19. 4.17[H**+**HH
39. 8.55[t4f,*4****+·H+H+4*f.H·H

51. 11 . 1S(*****H:+**·H··HJ+HH'********H
54, 11,84[*HHHHHU*HHHU*H+HH++
65. 14. 25[**tfH·+ff·i-t**..u-ttf+t'U"tfftfo*tt****t***

46, 10. 09[*********H*H*HH++***+H
37, 8.11 [14++****++++++*14+1414
38. 8, 33[******HH***********ff

:- •04 [*****it"**f****
3.51 [**f***H*
2.41 [fttfft*

1.54[*'**'"
1.54[*'**
0.44[*

:).144~

0.1774
(~.217'

0.2676
().3286
').4036
lJ.4956
0,6086
0.7474
0.1179
1.[272
1.3642
1. 6999
2.0876
2.5637
3,1483

3.8603
4,7480
5.8308

SAMPLE LD: LUNG '-~ - PREP 2711 U-j bML D-398 Il-JUL -88
MASS PERCENTAGE 'JERSUS DIAMETER FOR !'IACR I SILICA

-. -- -- ---_._---
MASS MEDIAN DIA.= 2.47E+00 UM. RHO= 2.660 AERODYNIlilIC nIA, = 4.03E+OO UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAIl ---- --------- --- ---- ---- ------- -- -_. ---

[rIA. iUM.) COUNT DIFF. INTESRAL [rIFF. INTESRAL

2.27H2 O. 0.0000 0.0000 0.0000 0.0000
2.79H2 O. 0.0000 ,).0000 0.0000 0.0000
3.43E-<)2 O. 0.(\000 0.0000 0.0000 0.0000
4.21E-02 o. a.0000 0.0000 0.0000 0.0000
5.17H2 O. 0.0000 0,0000 0.0000 0.1)000
6.35H2 " 0.2193 0.2193 1).,)00;) 0.0000
7.80E-C2 1. 0.2193 0.4386 ),0001 O,OOQ!
9. 58E-.)2 1. ').2193 ;).;579 0.0001 0.0002
1, ISH! 4. O.S772 1.5351 0.0007 0.0009
~. 44E-C1 c. 1.3158 2.8509 1.0<)20 0.0028
1. 77E-OI 9. 1. 9737 4.8246 ).0054 0.0082
2.18E-Ol 18. 3.9474 8.7719 0.·)201 0.,)283
2.o8E-01 19. 4.1667 12.9386 ,1.i)393 0.0676
3.29E-OJ 39. 8.5526 21.4912 1),1492 0.2168
4.04E-01 51. 11.1842 32.6754 0.3614 0.5782
4.90E-0! 54. 11.8421 44.5175 0.7087 1.2869
6.09E-0! 65. 14.2544 58.7719 1.5799 2.8667
7.47E-OJ 46. 10.0877 68.8596 2.0707 4.9374
9.18E-0! 37. S.ll40 76.9737 3.')847 8.0221
1.13E+OO 38. 8.3333 85.3070 5.8674 13.8894
1. 38E+O(; 23. 5,0439 90.3509 6.5772 20.4666
1. iOE+';) 16. 3.5088 93.6597 8.4739 26.9404
2.09E+OO it. 2.4123 96.2719 10.7896 39.7300
2.56E+OO 0 1.5351 97.8070 12.7163 52.4463,.
3.15E+OO 7. 1. 5351 99.3421 23.5512 75.9975
3.B7E+110 0.4386 99.7807 12.4622 88,4597
4.75E+OO 1. 0.2193 100.0000 11.5403 100.)000
5.S3E+OO (.1. 0.1000 100.0000 :j.aooo 100.)(>00



11-:Ul-8S 116

~R;~ EQ(Jlv'. DIAM iUMI DISTRIBUTION fOR TOT. :X06ENOU5 MIlffi: 15

------ ---- -- ---- - --- --- --- -- -- -- -------- .---- ~--- -- --- --~- ---_.- ------- -----

'.. ~·35S -----<.}

,!. -' - - - -.--- .------- -.-- - -- _.- ~ - -- .--. - ---- - - - -- - •• - - - -- -'-,

.).-.'>.:,,,:,[

0,'):7,
,),;:;343
:.j,C42!
;). ~)5: 7
0,1)63'5
\),0780
O,(J958
,).1177

0.1445
:).1774
0.2171

(.3286
0.4036
0.4956
0.6086
0.7474
J.~179
4 ~ -",.,
.l..l ..... ..::.

1.3842
1.6999
2.0876
2.5637
3.1483
3.8663
t.7480
5.8308

:),...
,'.
'..'.

4.

27.
42.
54.

106.
110.
116.
128.
!O9.
90,
78.
57.
48.
31­
23.
22.

4.
1.

).;))[

; .0;[
o.OO[
0.00[
(l.lac
(r.13[

0.37[*
:).46[*
.. l)[H*

1.1!j~,*,**

:.47[lfff"H**

3.84[H**H****
4. i4[H*HHHHH
9.70[****'*******++** *+++++......

o.00 [*+1:.....4....* ***'*+..*..***'*
0.61 [+HHHHH+HHHHH+HHH

1.71 [+HHHHHHHHHHH+HH****

9.97 [H++HHHHHHHH+HHH

2.23 [f ..U**H*****H-fH****
7.14[+HHHH+HHfHH

.S. 22 [****Htf******
4.39 [****f++IMI+

2.84 [*******+
2.10[***'H

2. \) 1[*****
0.22[**
0.37(*
O.ij9[

SAMPLE 10: LUNG 22 - PREP 2m U-l 6~l 0-398 1HUl-88
~ASS PERCENTAGE msus DIAMETER FOR MACR .e TOT. EXOGENOUSJ,. •.,i

--- -- -------.--
~ASS MmAN OIA.: :.77E+OO lJI'I. RHO: 3.000 AERODYNAMIC DIA.: 4.80E+00 UM.

PERCENTAGEa BY COUNT PERCENTAGES BY MASS
PAW -- ---- ---.....---- ---- -- .--- -- - --- .--- ---

DIA. (UM.I COUNT OFF. INTE8RAl DIFF. INTEGRAL

2.27E-02 O. 0.0000 0.0000 0.0000 0.0000
2.79E-1)2 1. 0.0915 0.0915 0.0000 0.0000
3.43E-'j: o. 0.0000 0.0915 0.0000 0.0000
UIE-02 O. 0.0000 0.0915 0.0000 0.0000
5. 17HZ 2. 0.1830 0.2745 0.0000 0.0000
0.35£-<)2 ~. 0.1830 0.4575 0.0000 0.0000
7.80E-02 4. 0.3660 0,8234 0.0001 0.0001
9. SSE-in 5. 0.4575 1. 2809 0.0001 0.0002
1.18Hl " 1.0979 2.3788 0.0006 0.0008~L •

I.44E-Ol " 1.0979 3.4767 0.0011 0.0020
1.77E-Cl ",:. 2.4703 5.9469 [).0048 0.0067
2.18E-Cl r 3.8426 9.7896 0.0137 0.0204~.

2.68E-,)1 54. 4.9405 14.7301 0.0326 0.0531
3.29E-Ol lOb. 9.6981 24.4282 0.1186 0.1716
4.04£-01 110. 10.0640 34.49" 0.2279 0.3996
4.i6E-01 116. 10.6130 45.1052 0.4451 0.8447
6.09E-Ol ,""," 11. 7109 56.8161 0.'f097 1.7'344, ..0.

7.47E-Ol 109. 9.m6 66.7887 1.4347 3.1891
i.18E-Ot 90. 8.2342 75.0229 2.1940 5.3830
1.13E+00 78. 7.1363 82.1592 3.5215 8.1046
i. 38E+OO e' ~.2150 87.3742 4.7661 13.6707.... i.

1.70E+00 48. 4.3916 91.7658 7.4333 21.[040
2,ii9E+OO Ji. 2.8362 94.6020 8.8910 29.9950
:.56EH)0 23. 2.1043 96.7063 12.2171 42.2122
3.15E+'00 22. 2.0128 98.7191 21.6429 63.8551
3.87E+00 9. 1).8234 99.5425 16.3978 80.2529
4.75E+00 4. 0.3660 99.9085 13.4976 93.7505
5.83E+00 .. 0.0915 100.0000 6.2495 100.0000
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3AJllPLE :D: LUNG 22 - PREP 2712 U-2 bML D- 396

AREA EQUIV. D!AM (UM) DISTRIBUTION FOR 3lLlCA

L -JUL -38

~ACR :

AVG:8.5tE-,n DEV:7.'?OE-01 'DEV:9.28EtlJ! MEDIAN:5.82E-O! MOST PROB.:4.50E-01

k 1)- _.. -- -- --- ...... -- -- -_ .. --- .. --0---- --- -_ .. -- - -- .... --- --- .... -c
:lass

limit Count
::.(:421 ,j,

Ci.0517 1.
::.0035 1.
'::.0780 1.
0.0958 3.
". '~"'"i 4.1),11 i I

0.1445 3.
0.1774 14.
0.2179 .~

';'1 •

f). "2076 ..,-
..:..J.

0.3286 32.
0.4036 ."J.;.

0.4956 54.
0.6086 34.
0.7474 42.
0.9179 39.
L 1272 23.
:.3842 23.
:.6999 27.
2.0876 ?"~.i.

2.5637 8.
3.1483 7.
3.8603 b.
4.7480 "..io
5.8308 1.
7.1605 0.

-----il

O,vO[
0.23[t
0.23[+
0.23[+
\).70(**
,Y.93[+H
O.70[H
3.27 [+HUHH
3. 97 [HH+**HH
5.37 [+H+HHHH+H
7.48 [+H+**+HH+**HH++
8.18[UH**+HHtUHtH+**

12.62[**+**ttttHtt+H**+tttHUtttt**H
7.94 (H**tHHHHHHtHt
9. Bl [t+Httt++**tHftHHt++**t
9.11 (**+**+HHHtHHHHHH
5.37 (**fHtt+H+HH
S. 37 [**+nHtttHtft
6.3l [H+**UttttHttft
5.84 [**+**tttttt**+H
1.87[tt+11
1.64[+ttt
1.40(****
1.17[*'**
;).23(+
D.OO[

2

MASS PERCENTAGE VERSUS DIAMETER FOR MACR SILICA
---------- -----

MASS MEDIAN DIA.: 3.36E+00 l.iM. RHO: 2.660 AERODYNAMIC DIA.: 5.48E+00 UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW ------- ........._---- -.. _- --- ----------------

DIA. (UM.) COUNT DIFF. INTEGRAL DIFF. INTEGRAL

4.21E-02 I), 0.0000 0.0000 0.0000 0.0000
5.17E-02 1. 0.2336 0.2336 0.0000 0.0000
6.35E-02 1. 0.2336 0.4673 0.0000 0.0000
7.BOE-02 1. 0.2336 0.7009 0.0000 0.0000
9. 58E-02 3. 0.7009 1.4019 0.0001 0.0002
!.lSE-O! 4. 0.9346 2.3364 0.0003 0.0005
1. 44E-Ol 3, 0.7009 3.0374 0.0005 0.0010
1. 77E-OI 14. 3.2710 6.3084 0.0040 0.0050
2. 18E-Ol 17. 3.9720 10.2804 0.0090 0.0140
2.OSE-Ol 23. 5.3738 15.6542 0.0226 0.0365
3.29E-Ol 32. 7.4766 23.1308 0.0581 0.0947
4.04E-Ol 35. 8.1776 31.3084 0.1178 0.2124
4.96E-O! 54. 12.6168 43.9252 0.3365 0.5489
6.09E-Ol 34. 7.9439 51.8692 0.3924 0.9413
7.m-Ol 42. 9.8131 61.6822 ').8976 1.8389
9.18E-01 39. :; .1121 70.7944 1.5437 3.3826
1. 13E+;)o 23. 5.3738 76.1682 1.6861 5.0688
1.38E+00 23. 5.3738 8! .5421 3.1228 ... i ..... 1~

tl: •• '1J,.,J

1. 70E+00 27. 6.3084 87.8505 6.7893 14.1808
2.09E+OQ ~~ 5.8411 93.6916 11.6427 26.6235...i.

2.56E+00 8. 1.8692 95.5608 6.9001 33.5236
3. 15E+OO I. 1.6355 97.1963 11.1818 44.7055
3.87E+OO 6. 1.4019 98.5981 17.7508 62.4563
4.75E+00 5. 1.1682 99.7064 27.3960 89.8523
5.83E+00 1. 0.2336 tOO.OOOO 10.1471 loo.COOO
7.16E+OQ O. 0.0000 iOO,i)OOO o.ooao 100.0000



SAMPLE ID: LUNG :: - PREP 2712 U-2~ML D-2~6
118

AREA EllUl';. DIM' tUM) DISTRIBUTION FOR TOT. EXOGENOUS MACR: 15

~VG:8.20E-)1 DE'Y:<J.OOE-tll :'DEV:O.OOE-Ol MEDIAN:5.o4E-Ol MOST ~ROB.:4.50E-Ol

Class
limi t Count
0.)421 '.).

0,0517 3.
0.(>635 ..:..

'J.07&0 1.
0.0'158 5.
0.1177 11.
0.1445 13.
0.1774 24.
0.2179 39.
0.2676 62.
0.3286 76.
0.4036 103.
0.4956 112.
0.6086 96.
0.7474 95.
0.9179 96.
1.1272 57.
1.3842

,,~

..J~I

1.6999 57.
2.0876 50.
2.5637 21.
3.1483 17.
3.8663 17.
4.7480 .,

r.

5.8308 3.
7.1605 1.

~ 0-"_.. -- --- .. ---- ...... - ...... -- ..... -- -0------ --_ ........ -_ ... -- ....... -- ----0
v.OO[
0.29[*
\).20[·
O.10[
').78[14
1.07[H*
1.27[***
2. 34 [H****
3.31 [UHnn**
6. )5 [*******H*******
7.42 [**************'******

10. 'J6 [********H*********H******
10.94[H***************H**H*******
'1.37[****************H**H**+
9. 29 [********************Ht+*
'1.37[*****H******H****HHH
5.57[Ht+HH+H*+H
5. :8[**t+*+*++***t+
.5. 57 (*****+***H****
4. 88[****H+******
2.05[******
1.66[****
1.66(**14
0.68[**
0.29[+
0.10[

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 15 TOT. EXOGENOUS
--- -- ----------

~ASS MEDIAN DIA.: 3.40E+00 VI'!. RHO: 3.000 AERODYNAMIC DH\.: 5.89E+OO UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW --_ ...---_ .. ---------- --------- ----------

DIA. (UM.i COUNT DIFF. INTEGRAL DIFF. INTEGRAL

4.21H2 O. 0.0000 0.0000 0.0000 0.0000
5.l7E-02 J. 0.2930 0.2930 0.0000 0.0000
6.35E-02

,
0.1953 0.4883 0.0000 0.0000..

7.80E-02 I. 0.0977 0.5859 0.0000 0.0000
9.S8E-v2 8. 0.7812 1.3672 0.0001 0.0002
1.18Hl 11. 1.0742 2.4414 0.0004 0.0006
1. 44E-Ol 13. 1.2695 3.7109 0.0008 0,0014
1. 77E-0! 24. 2.3437 6.0547 0.0029 0.0043
2.1SE-Ol 39. 3.8086 9.6633 0.0086 0.0128
2.68E-01 62. 6.0547 15.9180 0.0253 0.0381
3.2'1E-Ol 76. 7.4219 23.3398 0.0574 0.0956
4.04E-O! 103. 10.0586 33.3984 0.1442 0.2398
4.96E-Ol 112. 10.9375 44.34"59 0.2903 0.5301
6.09E-Ol 96. 9.3750 53.7109 0.4609 0.9910
7. 47E-O! ." 9.2773 62.9883 0.8447 1.83577·J.

9. 18E-Ol 96. 9.3750 72.3633 1.5810 3.4167
1. 13E+00 ~.., 5.5664 77.9297 1.7385 5.1552JI.

1. 38E+00 53. 5.1758 83.1055 2.9938 3.1490
1.70E+OO 57, 5.5664 88.6719 5.1632 14.1122
2.09E+OO 50. 4.8828 93.5547 9.6877 23.7999
2. 56E+OO 21. 2.0508 95.6055 7.5357 31.3350
3. 15E+OO f:. : .6602 97.2656 11.2980 42.6330
3.87:+00 17. 1.6602 98.9258 20.9245 63.5581
4.75E+Ot) 7. 0.6836 99.6094 15.9571 79.5152
5.83E+00 j. I) .2930 99.9023 12.6657 12.1809
7.16:+00 0.0977 100.0000 7.819: 100.000(1



119
: 1- JLL·as

;4\iG:8.13E-!)~ DEV:8.93E-;J! ~~E'v':l,06E+ij2 MEDIAN:5.86E-Ol i'llOST PRJE.=5.S:E-Ol

Class
lllut CaUfjt
", ,'",ry., ,).1.'.''-41

('.0279
0,0343 O.
O.O~21 'j,

).0517 'l.
-::~ I '~io3.5 0,
O. :)790 3.
(;,oqsa 1-
0.1 :77 3,
0.1445 6.
Ij, P74 1.
:),2179
0.2676 :~.

,:,.3286 48.
,).41)36 45.
0.4956 61.
').6G& 69.
:).7414 58.
0.9179 43.
1.1272 42.
1.3842 30.
1.6999 30.
2.G676 16.
2.5637 ..
3.1483 3.
3.8603 5.
4.740"0 1.
5. 33·l8 4.
7.16,)5 I.
3.7935
1(;.799 :).

13.202 ,.
16.280 0.
20.000 O.

0.56["
').19[*
i).5b(ft

l.i3[Hf
1.69["*-H
:.32[H".......'
::: . 58 [HIMtU""

:;. 04 [*****'*'*+**"'****1**1+*++
3.47[fH+HHll+H..+HHffH+

11. 49~++"H+H+H"'H""H+H"HHHf
12. 99 [ffnUHt....tiHttfftHHHfHHHt+

10. 92[HUHHH*H+Ht+tHUUtHt

3.10Cfn****uH+HHtfUH
7.91 [HHHHfHHfHfHH

j. 78 [HUt....Utf*t-f+tu

5.65[HUHHHU+H

J.01[IHfHH
(1.94[+++

l.'5l[HU

0.14[**'
'),19[·
0.75(**
:).19[1
0.50["
0.00(
C.OO[
;).00[

·j.OO[

3Ai'lPLE !D: llJN5 22 - PREP 2727J-3 30ML 3-401 lJ-JUl-BS
MIlSS PERCENTAGE VERSUS DIAMETER FOO MACR 1 SIlICA

---------- .._--
MASS MEDIAN DIA.: 6.46E+00 lJM. Rl{): 2.660 AERODYNAMIC OIl,., 1.051+01 UM.

PERCENTAGES BY COUNT PERCENTAGES BY ~SS

RAIO -------~._----- ~---- ----.~._-----------

DIA. (lM. ) COlJlT DIFf. INTEGRAL DIFF. INTEiRAl

2.27E-02 O. 0.0000 OOסס.0 0.00<<1) 0.0000
2.79E-02 O. OOסס.0 ·j.ooOO 0.00(0 0.0000
3.43E-02 :j. 0.0000 oJ. 0000 OOסס.0 0.0000
4.21E-02 O. 0.0000 OOסס.0 0.0000 0.000()
5.17E-)2 0. 0.0000 ').0000 0.0000 0.0000
6.35E-j2 0. 0.0000 OOסס.0 0.0000 OOסס.0

7.30H2 3. 0.5650 0.5650 0.0000 OOסס.0

9.5BH2 , 0.1883 0.7533 0.0000 0.0001
1.18Hl 3. 0.5650 1.3133 0.0001 0.0002
l,HE-'ll 6. 1.1299 2.4482 0.0004 0.0006
1.77E-J)1 9. : .694Q 4.1431 (1.1))11 0.0017
~.laE-I)1 1S. 2.8249 6.96S0 0.0035 0.0052
2.08E-OI 19. 3.5782 10.5461 ,j.OO82 0.0133
3.29E-Ol 48. 9,OJQS 19.5857 0.0382 o.om
4.04E-')1 45. 3.47% 28.0603 0.0663 0.1l77
4.16[-01 61, 11.4878 39.5480 0.16b3 0.2841
6.09[-01 69. 12.9944 52.5424 0.3484 0.6325
7.17E-')1 58. 10.9228 63.4652 0.5425 1.1750
9.IBE-Ol 43. 8.097'1 71.5631 0.7443 1. 9198
1.13E+OO 4.2. 7.9096 79.4727 1.3474 3.2672
1. 38E+00 36. 6.7797 36.2524 2.1389 5.4061
1.70E+OO 30. 5.6497 91.9021 3.3011 8.7072
2.09E+00 16. 3.0132 94.9153 3.2607 lum
2.56E+OO " 0.9416 "'.8569 l.asn 13.8550
3,15E+OO o. 1.5066 97.3635 5.5922 19.4473
3,B7E+(lO 5. 1).9416 98.3051 6.4731 25. '1.:04
4.75E+00 ,. 0.1883 98.4934 2.39n 28.3181
5.'3E+(1I) 4. 0.7533 19.2467 17.762, 46.0607
7. :6E+({; 1. ,j.18B3 '19.4350 8.2243 54.3049
a. '9E+oO _. 0.5650 100.0000 45.695: 100.0(;00
1.08E+C1 1:1. ').0000 100.0000 0.0000 OOסס.100

1. J3E +(;l 'j, 0.0000 loo.,jooO OOסס.0 100.0000
; .63E+Ol I), 0.0000 ~OO .0000 0,0000 100.0000
2.0<jE+Ol 0. ).0000 100.0000 O,OQ<..1Q 100.0000



,:-,JL-33

TOT. ,XDGENOLS M~CR,
120

:.'-- -------- -~ ---- ---- ------(I~------------ ------ _. - ',
;) ..»[
e'.lC'[

),0343

4.

17.

59.

55.

8.
4.

3.
O.
o.
O.
1.

35.

33.
31.
66.

·j.l0[
:i.!9[f
').29['
;:'.39[*
::!,87[0
1.64[4*'*'
1.e4("***
~.38r1*48***...

_: .31 [lnH« ...

'T. 08 [+++++...1-+1+'* '***.....
01. 1. 76(HH..nHHH uH**....-ttn

17. 11.30 [IUHU***UfHfHHHHf+Ht+f

(J4 • 1C. :)5' [HHUH+fU+HUIHlfH**1

~i 9.37[tnut+Ht+Hu+++Uf+++*
8.,)2 [fHHHfH****H-f+tHt

7.33 [HHIHIHHHfHHH

~ .38[HHIHHUU+H"

'5.70[ttHt+ttfftHU

3.67[fUUHI+f

1.35[*"'*
1.:>5[lI't·..

a.n[H
'),39[*
0.18[*
O. !9[*
1).29[*
O.'N[
).00[
;),OO[

J8.
14.

i).1445

I.~. 7474
O.7!79

(i.4~56

:).:676
1),3286
('.4036

;),iJ517
O.06J~,

c.i7S0
U.')956

7.1605
E.7935
10.799

1.1:72
1.3842
: .t:999
2.:8"0
:.5637
:.1453
3.8663
4. 7400
5.8308

13.262
16.286
20,000

;M4PLE !D, LUNG 22 - °REP 2:27 U-3 JOMl D-4Ol l1-YJl-E8
MASS PERCENTAGE 'JERSUS D!AMETER fOR MGR 15 TOT. EXOGENOUS

---------------
M~SS MEDIAN [lA.- 1.67E+Ol UM. RHO- 3.000 AERODYNAMIC DIA. , :.aSE...jjl UM.

PEf\l:ENTAGES BY COUNT PEf\l:ENTAGE5 BY MASS
RAW -- _._..---.-- ~- ----- ------------- ------

DIA. (UM. ) COUNT DIFF. INTEGRAL D1FF. INTEGRAL

:,27E-02 o. 0.0000 0.0000 0.0000 0.0000
:. i'9E-02 1. 0.0966 0.')966 0.0000 0.0000
3.43E-02 O. 0.0000 0.0966 0.0000 0.0000
4.21E-02 O. 0.0000 0.0966 0.0000 0.0000
5. 17E-02 l. 0.0966 0.1932 0.0000 0.0000
6.35E-02 <. 0.1932 0.3865 0.0000 '1.0000
7.80E-02 3. 0.2899 0.6763 0.0000 '1.')000
9.58H2 •• 0.3B65 1.0628 0.0000 0.0000
1. 18E-Ol 9. 0.869. 1. 9324 0.0001 'i.OOOl
1. 44E-;)! " 1.6425 3.5749 0.0004 0.0005.r.
1. i7E-Ol 17. 1.6425 5.2174 0.0007 0.00:2
2.15E-Ol 35. 3,3816 6.5990 0.0025 '1.0')37
2.6BE-OI 5.3140 13.9130 0.0073 O.OLO
3.29E-0! 94. 9.0821 22.9952 0.0232 0.0341
4.(~4E-O! le1. 9.7585 32.7'536 0.0461 0.0802
4.96E-Ol 117. 11.3043 44.0580 0.0988 0.17'10
6.09E-OI 104. ~O. (J4B3 54.1063 0.1627 0.34:7
:-.47E-OI ,7. 9.3720 63.H63 0.2811 0.6228

9. !BE-Ol 23. 8.0193 71.4,76 0.4454 1.0682
1.10E+OO 01. 7.8261 79.3237 0.8050 1.8733
1.3BE+OC' 66. 6.3768 85.7005 1.2149 3.0882
1.7DE+00 59. 5.7005 91.4010 2.0114 5.09'1S
2.C1E+t)Q :8. 3.6715 95.0725 2.3992 7.4988
2.S6E.j.OO 14. 1.3527 96.4251 1.6371 1.1308

3.15E+OO 14. 1.3527 ,7.m8 3.0319 12. ,678
3.87E+00 8. 0.7729 98.5507 3.:087 15.3705
4.75E+00 ~ . C!.3Bb5 98.9372 2.97!4 18.3419
S.83E+00 5. ').4831 99.4203 b.8788 25.2207
7.16E+OO O. !932 99.6135 5.0960 30.3227
8. -:'9E+I}:) o. 0.28~ 99.9034 14.1569 41.47'16
1. (;BEtO! 0.00')0 19.9034 0.0000 41.4796
i. J3E+Ol ,

0.0000 99.9034 0.0000 44.479.;,.
1.63E+01 :). (J.OOOG 99.9034 O.OOOC' 44.4716
2.00E+Ol , 0.0966 100.0000 55.5204 100.0000



121 SAMPLE ID: LUNG z: - PREP 2"714 0-4 7ML ]-415 :1-JUL-a8

AREA EJUlY. Cr."M :cMi DISTRIBUTION FOR SlLI2_ MACR :

C:·lSS -----;)

.1. ~rn.: t ;"Ciun;: ~ fj_ - _. - ---- - - - - - -- -- - -- -- -- -e,-_.------ ------- -------- --0

;).0635 J. a.ooe
0.0760 1. C.:3:*

7.
b.

o.

43.

...

18.
11­
10.
4.

l. O.OO[
'j, O.OO[

<).45[*
1.58 [u,,*'1

1.36[**H
3.62 [tfttf·H:w.'H

7. 01[*++++·HII'I'****+I· .
6. 79 [ttt,.f-......f ..· t

8.37[HHfHHHHfffHHfH
7.12rft++t....ttH..Ht***...

50 • t t •31 r..t+t+,,*,,*·H..,* ..+,+*..+..+++*****"1
55 • 12. 44[ffffffffffffffffHHffHffffffffff

9. 73[+++++***'H'**++****",*+*+++
7. 47[ffffffHHHffffffH
a. 82[·Hff+*****'*******.....**u·
4.!l7[ffffffHtH
2.49(+*+"+*+
2.26i**·Ut*
O.90[H
j, 13(fff
1.13[***
0.45[t
:J.o'O[
(;,23[*

37.

33.
39.

-,"..

3.1483
3.6663
4.7480
5.3308
7.1605
8.7935
10.799

1.1272
1.3842
1.6999
2.0876
2.5637

0.1445
0.1774
'0.2179
::.2676
:).32B6
0.4036
'::.4956
0.6086
0.7474
0.7179

0.1177

SAfl!PLE ID: LUNG 22 - PREP 2714 U-4 7i'll D-415 11-JUl-8S
MASS PERCENTAGE VERSUS DIAi'lETER FOR J!lACR I SILICA

--- ---- -------~
MASS MEDIAN DIA.: 3.56E+00 UM. RHO: 2.660 AERODYNAIIIS DIA.: 5.81E+00 ~M.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW

w ______ • ___ • ________

-- --- --- ---- -- -----

DIA. iUM. i COUNT DIFF. INTEGRAL DFF. INTEGRAL

4.21E-02 O. 0.0000 0.0000 0.0000 0.0000
5.17E-02 1. 0.2262 0.2262 0.0000 0.0000
6.3SE-02 O. 0.0000 0.2262 0.0000 0.0000
7.80E-02 L 0.2262 0.4525 0.0000 0.00-00
1.58E-02 2. 0.4525 0.9050 0.0001 0.0002
l.lSE-O: I. 1.5837 2.4887 0.0008 0.0010
1. 44E-Ol 6. 1.3575 3.8462 0.0013 0.0023
1. 77E-01 16. 3.6199 7.4661 0.0063 0.0086
2.1EE-O} 31. 7.0136 14.47% 0.0228 0.0314
2.6SE-Ol 30. 0.7673 21.2670 0.0408 0.0722
3.29E-0! 37. 8.3710 29.6380 (,0932 0.1654
to 04E-OJ 35. 7.9166 37.5566 C.1633 0.3287
4. 96E-Cd 50. II. 3122 48.8688 Co 4320 0.7607
o.09E-Ol 55. 12.4434 61.3122 G.8801 1.6408
7.47E-OI 43. 9.7285 71.0407 1.2744 2.9151
9.1SE-OI 33. 7.4661 78.5068 1.8113 4.7264
1.13E+OC 39. 8.8235 87.3303 3.9645 8.6909
1. 38E+00 18. 4.0724 91. 4027 3.3888 12.0798
1.70E+00 I!. 2.4887 93.8914 3.8355 15.9153
2.09E+IJO 10. 2.2624 ,6.15..'8 6.4577 22.3730
2.56E+00 4. (:.9050 97.0588 4.7840 27.1570
3. 15E+OO 5. 1.13!2 98.1900 11.0752 36.2322
3.87E+00 ~ 1.13:: 99.3213 20.5117 56.7439
4.75E+00 2. 0.4525 99.7738 :5.1954 73.9393
5.63E+00 O. 0.0000 99.7738 'j.OOO0 73.9393
7.161+00 .. 0.:262 100.0000 26.0606 :00. )000
6.79E+OO 0. 0.0000 100.0000 0.0000 100.0000
1.081+01 (J, 0.0000 100.;)<jOO 0,0000 100.0000



l1-JJL-88 122

~KEH EC~Ul'j, DrAM (UM) DISTRlBUT!ON FDR. EXDGENOUS 1'IACR : 15

~v'G:7.67E-:jl Dt\i:2.')7E-(11 ~DEY':l.-)5t+t)2 ~EHA.N:5.34E-Ol MOST PROB.:5.52E-01

I).O~17

).1)6J5
(;.0780

).1445
0.1774

:).2676
;).3286
0.4036
:).4956
0.6086
0.7474
(i , 9179
1.1272
;, 3842
1.6199
2.0876
2.5637
3.1483
3.56e3
4.7480
5.831)8
i.1605
5.7935
10.799

COUl":t

o.

4.

10.
,~

~ r' I

201
O~

...'t.

bS.
;5,

101.
E4.
125.
H6.
88.
75.
56.
37.
29....
17 ,

18.
16.

1.
4.
o.
I.

~ ;)- - - -- - -- ---- --- --- - - - - - - - -;)--- -- -- --- - - -- -- -- - - - -- ---0
J,oor
0,46[*
O,i)9[
0,37[*
;).-+0;:*
C. 91 [**
1.55[**"
:.38[tt"H
5121 : ***,****f******
6,31 [**..HHt****t***
8. 68 [***tt**tt**tH ~+tt**t**

9.23[t**tt**ttttnHtttHHttt
10.4:[t******HHHHtHH**tHtH
11.43[HHtHHt**tHtHtHHI..**tn
10.60 [tHHHHHtHHHHHHHHt
3.04[IHHHftHtHft**tnt
6.86 [tHHttIHtnHHH
5. 12 [t....**......t+**tt+

3.38[ftHIHH
2.65 [tf*f*f*

1. 74 (ftl**
1.65[**'**
['46[I**t
0.46[+
O.09[
0,37[+
o.~)O[

v.09[

BA."IPlE ID: LUNG 22 - PREP 2714 U-4 7ML D-415 l1-JUl-38
MASS PERCENTAGE VERSUS DIAMETER FOR MACF: 15 TOT. EXOG8NOUS

-------- -------

MASS MEDIAN rIA. : 4.518+00 UM. RHO: 3.000 AERODYNAMIC DIA.: 7.81E+OO UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS
RAW -----. -------------- --- -..-- ----- ._. _.-

DIA. tUM. ) COUNT DIFF. INTEGRAL nIFF. INTEGRAL

4.21h)2 0. 0,0000 0.0000 0.0000 0,0000
5.lIE-02 5. 0,4570 0.4570 0,0000 0,0000
6.35E-02 L 0.0914 0.5484 0.0000 0,0000
7.80E-02 4. 0,3056 0.9141 0.0000 0,0000
'1.58E-02 5. 0.4570 1.3711 0.0001 0.0001
1. 18E-Ol 10. 0.9141 2.2852 0.0003 0,0004
1.44E-Ol 17. 1.5539 3.8391 0.0008 0.0012
1. 77E-01 26. 2.3706 6.2157 0.0024 0.0036
:.18E-Ol 57. 5.2102 1:.4260 0.0096 0.0132
2.68E-01 69. 6.3(01 17.7331 0.0215 0.0347
3.29H)l 95. 3.6837 26.4166 0.0549 0.0896
4.04E-iJl 101. 9.2322 35.6490 0.1081 0,1977
4.968-01 114. 0.4205 46.0695 0,2260 0.4237
6.09E-Ol 125. 1.4260 57.4954 0.4589 !).8827
7.47E-Ol 116. 0.6033 68.0987 0.7388 1.6715
'1.18E-Ol as. 8.')439 76.1426 1.1082 2.7797
1.13EtOO 75. 6.8556 8.2.9982 1. 7493 4.5290
1. 38E+00 5b. 5.1188 88.1170 2,4190 6.9480
1.708+00 ji. 3.3821 91.4991 2.9601 9.9082
2.09E+OO 29. 2.~506 94,1499 4.2969 14.2051
2.56E+00 19. 1. 7367 '15.8867 5.2139 19.4189

3. 15E+00 18. 1.6453 17.5320 9.1481 28.5671
3.678+00 16. : .4625 98.9945 15.0602 43.6272
4. 75E+00 5. :::.4570 99.4516 8.7163 52.3435
5.53EtOO 1. \~.O914 19,5430 3.2286 55.5721
~ . 16E+00 4. :).3656 99,9086 23.9179 79.4900
8.79E+OO O. O.O(H)C 99.9086 0.0000 79.4900
1.0GEtOl 1. 0.0914 100.0000 20.5100 100.0000
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,~ACR :

::155

'.) ::1421
-) ;".,Cl?

'~'.C;63~

(;.()liC

: ). 4-'5~*

i 1.j~5

J lnJ
.:~"9

"'.:076

C'.4SS6
~).::i:'6b

,-:.n4
.~17S

1.:642
.6797

:.;)676
_.5637
J :453
3.666:
4.:460
5. 33~)6
... 1605
3.7935
10.799
13.26:

n.
34.

41

35.

::;.2~r*t

2.:3:UHH

:.45[*HHH

1.56~+Hf

4.:tOrUHH+HHH

:; I :) 1[+U+++++fHHH+

., .57 r-HHHU-ftHff+tHH

~ i ,jo[HHHtHfH*+HHHtH****H**

8,l.6 [fHHH+.4HH+H+HH*

::;,13:HHHHHHHHH*******

1: I 14 [Htttttt*tt+HttUfHfH+t,,*H

i,:5 [HHH++*+++*4.....++*

.... 3(1 r*ttHHf*ttfftfHfHt

;l, 1C [fHfHH+HH

4,C'lr*HHu....·H
:. qC: ~ HHtH+

3.3.1 [HHH:+H

~ .34. :**H
C.~~:H

..t.:::*
(:.22[*
:::.::[*
;:i.00[
IJ.,::O[
).C{i[

3HMpi_E :~. _Li'IIi :2 - PREP 2715 U-5 7!'IL 3·397,481 11·jLL-58
MASS ;"ERCENiAGE VERSLS DIAMETER FDfi MACR 3IUCA

~ -- - --- ----- _.-
~ASS ME[;JA'J DIA.: 3.2SE-+C'C' JM. RHO: :.660 AERODYNAIIIC "g.: 5.34E+)<) UM.

°mENTAGE5 BY COUNT PERCENTAGES BY MAS5
RAW -------------._----- ------.._----------

DIA. iJM. ) COUNT D!FF. iNTESRAl nr::F, INTEGRAL

:.27E-(l2 o. 0.<)<)(10 0.0000 0.:)000 0.(10')0
2. i9E-\)2 1. 0.2227 0.2227 0.0000 :).0000
3.43E-02 O. 0.(1000 0.2227 0.0000 0.0000
4.21E~02 0, 0.0000 0,2227 0.0000 0.0000
S.liE-O: ..:.. 0.4454 0.6682 0,0000 0.0000
6.J5~-02 1. :).:227 O,690'1 (),OOOO 0.0000
:.60E-02 >. 0.2227 1.:136 0.0000 0.0001
'1. 58E-02 4. 0.8909 2.0045 0.0002 0.0003
1. 13Hli 1(1, 2.2272 4.2316 0.0009 0.0012
1.445·'01 11. 2.4499 6.0815 0.0019 0.0031
1.77E-(il 1.55'10 ;;.2405 0.')023 0.0054
:.13:~Ol 4.8998 13.1403 0.(1132 0.0186
2.68E-Ol 6.0134 1'1.:537 0.0300 (!.0486
J,29Hl 34, 1.:724 26. 7 261 0.0700 \),1186
4.04E-Ol <' 11.2";86 38.0846 0.1944 0.3130
4.96E-Ot 3G. a.4633 46.5479 ').2682 0.5812
6.09E-Ol 41. 9.1314 55.6793 0.5360 I. 1172
7.·HE-Ol 5(J. 11.1359 66.G151 1.2106 =.32/8
9.181-('1 .:i,J, 7.2497 74.1648 1. 479G 3.80"16
1.13E~\)C 35. :.7951 ~1. QS99 2.90bB 0.7144
1.38E+I)tj ..."'. 4.6998 86.3597 3.3839 10.09E3
:,70E"'OO tS, 4.J089 '10.8686 ~. ;276 i5.22~9

2.091+00 ~ 3. :.8953 ~3.7639 6.8566 22.0845
2. 56f+Ol) 15, :.3408 97.1047 14.0567 36.7412
3. 15E...OO 6. 1.3363 98.4410 10.a580 47.5992
3.871·00 ., 0.8909 99.3319 13.4063 61. 0055
4,75E+00 !. '.).22:7 '19.5546 6.2072 67.2127
::,83E"'00 L 0.:227 ;9.7773 11.4961 78.7088
7.16E-OO >. G.2227 1,)0.0000 21. 2912 100.0000
8,79E-t)O I). 0.0000 100,0000 O.'lOOO 100.0000
l.OEbO: o. j.GOOO 100.0000 0.0000 100.0000
~ .33foio0L i). j .0000 100.0000 0.0000 100.0000
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~:;, iXCGENGUS ~ACR =

~:,T:l ~

C,0421
0.:j517
'.:',)635
).::,780
C'.0~5E

:c. :774
0.2179
0.:676
::.32&6

(:.4956
) ,~086
C. "7474
(!.;179

: .3842
1.0199
2. (!876
:.5637
3.1483
2.5663
4.7480
5.2308
°.1605
8.7935
:.).799

::155

:::~rt

J.

4,

6.
lB.
ir.
:Q,
45.

61.
36.
29.
23.
16.

4.

o.
.),

:._-------------------------j -------------------------,j

J,:)C'[

J,J9: t

O.SQ[H
L7oC·H+H

1.36[H+H
:.55 [f....fUf

4•41 ~ **+++HH++*

"7.05 [U-HtHHfH+HHH

2.:3r-¥UHUHH*U+HH..**
11.~6: fUtH....ffIHHHIH·*HHtHtH

~.1: ~H*·H+fHH+H***"·H4H*

~:).38:........HHi+.ttfU...tHf+ffn

2. ·}3 [*+.**+*********,*****n
a.;)J ':"**fHU4UHH-HHn·

..., .:5;:*,,*H"""**f***""*****
:.9::fU4H.f4H,**,***"

"' ~"H*H'*"*1;f+*...; ....... ~

:,S4CHHH-H

: • ..l[ ..............

:,:,7:n +..
0.49[*
).39[*
0.29['
O. :O[
o.OO[
0.00l

S';MPLE :0: LUNG 22 o,EP 2715 U-5 7!'tL n-397.481 l1-JUL-38
~AS3 PERLENT"GE VERSUS DIAIIETER FOR MACA 15 TQT. EXOGENOUS

~ASS MEDIAN OtA.= 5,43E+OO UM. RHO= 3.000 AERODYNA/IIIC nlA.= 9. 41E+OO UM.

PERCENTAGES 8Y COUNT PERCENTAGES 8Y MASS
RAW

JOUNT Dlff, lNTEGRAL JIFF. IN~EGRAL

:.27E-(l2
:.79:-02
J.43H2
L 21E-'):
5.17E-02

6.J5E-02
7.80E-02
'.58E-02
1.18E-OI
1.44E-Ol
1.77E-I)1
:,lSHI
2,6BE-Ol
3.29E-Ol
4.04E-Ol
4.96E-Ol
1.C!9E-Ol
i.m-Ol
9.1BE-Ol
L13EtOO
1,3EE+OC
1.70E·OC
2.')9E·00
2.56E..oo
3.15E+OO
3.a7E-'(H)
4.75E-ti)(!
5.o3E+OO
7.16t+00
5.79E+(){)
~ .)BE+Ol

3.
3.
4.
b.

18.
19,
26.
45,

84,
119.

j,,\,
.'.'~.

52.
32.
74.
61.
36.
29.
28.
16.

4,
,.

0.0000
0.0979
0.(1000
0.0000
0.293il
0.2938
i).3918
'0.5877
1.7630
1.5609
2.546:­
4.4074

3.2272
1:' 6552
9.1087

10,,3820
8.0313
8.0313
';' .2478
:.~745

3.5260
2.3404
2.7424

:.5671
0.4397
0.3113
,;.2938
",0979
;),0000
0.0000
'~:', :)979

0.0000
0.0979
0.0979
0.0979
0.3918
0.6856
1.0774
1.60~O

3.4280
5.2889
7.3355

12.=429
" .2948
27.5220
39.1773
48.2860
sa, 6680
06.0993
"'4,7307
81.9785
27.:;5:;0
91.4789
94.3193
97.0617
98.6288
99.1185
99.5103
99.8041
99,9021
71.9021
99.9021

tOO ,OOVI)

0.0000
0..;1)010
0.0000
0.0000
0.0000
0.0000
0.0000
0.0001
0.0005
0.0010

0,0080
0.0216

:),1340
O,li40
1),4094
0.50860
1.0864
1.8157
2.7720
3.0299
4.5203
8.0832
a.5545
43510
7.3356

10.1894
6.2904
0.0000
0.(1000

39.9607

0.0000
0.0000
(1.0000
O.'JOOO
C.OOOO
a.oooo
0,0001
O,OWI

0.0006
0.0016
O.O(J41
O.DI2t
0.0357
:),0866
0,2:08
0.4:48
0,3:42
1.4108
2,4971
4.3129
7.i)649

10.1148
14.6351
22.7183
31.2728
36.i239
43.5595
53.7489
60.0393
60 .0393
60.0393

1)0.0000
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Class

t . ..,,...... .,.
,.;,'.,";;'''';;1

O.C:79

0.:)517
O. v6~5
'.::.0780
0.0958
0.1171

4.

~ :j--- - - - - --- -. --- - - - ---- -- --l}- ---- ----- -----~-- - - -- - ~ -i)

0.':)(.[

o.c:o:
0.19[1
0.57("
0.70[H
1).19[f

'J.3::[+
oJ. ),57[**
6. 1.15[+-'''

15. 2,87[**,1,***+*
28. 5.35[ ...********...4*

o.oor
O.OO[
O.OO[
:).00l
0.0cr

o.
o.

u.

40.

52.
42.
3b.

10,
:1.

6, as[ntH+*....+H+.........

8.03[H+ftU*H+f+tH·+++t+f

;.94[ *+**********+**·*H......
e. 22[fH **t***ftt·**tf*·tt

71. 13. 58[H+*****ft***f+HfH*ff+ff**tH++*+H
53. !O.lJ[f+U J+H+HHt*U-Htt+*t+

u.l. • 11 .60 LHff ffH****+fff+H·H++*....+++
7.65[H tt.......f-fffff·H++*

-S.l c:HH·+t·HH·f***

:.49[....HU*

1. 71[H++*
2.l0[HHH

5.8306

D. 7~74
(J,117,

1.1272

,j. ~445

0,.1774
,).2179
0.2,76

':'.3286
0.4D36
0.4156
0.6086

7.1605
3.7ff35
1~·). 799

1.384:
1. 6999
:.0876

:.5637
3.1483
3.8063
4,7480

SAMPLE ID: LUNG 22 - PREP 2716 U-6 7,~L [-415,416 l1-JUL-8e
MASS PERCENT!.oE VERSUS LlAMETER fOR .~ACR ~IUCA

-- _. ---- --.- ---
MASS MEDIAN DI". : 2.14E+OO UM. RHO: 2.660 AERODIN,qjI!IC nIA.: 3.48E+00 eM.

PERCENTAGES 8Y COUNT PERCENTAGES BY MASS
KAW ------- --- ---------- -- ------- --- -------

DlA. iLM.1 COLNT DIFF. INTEGRAL DIFf. INTEGRAL

Z.27E-iJ2 G, 0.0000 0.0000 OOסס.0 0.0000
2.79E-02 O. 0.0000 0.0000 0.0000 0.00')0
3.43E-02 O. 0.0000 0.0000 0.0000 0.0000
4.21E-02 .), ).0000 <).0000 OOסס.0 0.0000
5. 17E-r)2 , 0.1912 0.I912 0.0000 0.0000,.
b.3SE-I): 3. ).5736 (J.7648 0.0001 0.0001
7.30E-02 4. 0.7648 1.5296 ).0002 0.0003

'.58HJ2 1. 0.1912 t.7:08 ).:)001 0.X03
1.iSE-Ol .. 0.3824 :.1033 ).0003 0.0006
i.44Hl 3. 0.5736 2.6769 ).0008 0.0014
1.1 7E-01 6. ~. ,472 3.8241 ').0030 0.0045
2. :81-,)1 15. :.0681 b.6922 ).0140 )..)185
:.6BE-(;1 LO. S.3537 12.0459 ').0485 O.,j67:
3.:9E-01 36. 0.8834 18.9293 'J.1156 0.1826
4.04E-Ol 42. 8.0306 :6.9598 'U497 0.4324
4.96£-(li 52. 9.9426 36.9025 0.5726 1.0050
6.09E-Ol 43. 3.::18 45.1243 0.a770 1.8820
'.47E-Ol 71- 3.5755 56.6998 2.6819 4.5639
9. 18£-O! 53. 0.1338 68.8337 3.7077 8.2716
1.13,+00 61. 1,6635 80.4971 7.9034 16.1751
1. 38E+00 40. -; .6482 88.1453 '.5983 25.7734
1. 70E+00 '::'1. 5.1625 93.3078 1:.9992 37.m6
2.09E+OO 13. :.4857 95.7935 10.6999 43.47~

2.56t+DO ! .~!20 n.7056 15,2437 ,,3.7162
2. 15E+OO u. 2.10jj 99.8088 3],0551 94.,7713
3. 27E+OO ('.1;12 00.0000 5.2287 100.0000
4.75E+(I\) C'.v(ujO 00.0000 0.0000 100.0000
5. 83E+00 , ,: ••)000 00.0000 0.0000 100.0000',.i.

7.16E+OO 'J. 0.0000 lOO.OlXiO 0.0000 100.0000
8.79E+00 o. 0.0000 :00.1)000 0.0000 lOO.Ov)O
1.088+01 0, O,(iljOO 100,0000 C.oooo 101).0000
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AREA EQL!!V. ['lAM fUMi DISiR!BUT!0N FOR TOT. EXOGENOUS 'lACR: 15

A'IG:S.lm-vl DEV:e.o2E-vl :4DEI:8.5,)E+<)1 MEDIAN:6.31E-Ol MOST PROB.:6, 78E-Ol
----. ---.-- -- ---- -_.- ---- ------ -----.- -- -- - -~ - - -- - .-----..--. ----- -.-- --- _...

:1355
:':"j1"ll t :JL,m"t
::,CI2:;
j ,'),79 1
(:,;:·J43

0,0421 l).

0,0517 ".
').:)635 3.
-).')780 6.
').C958 4.
:'.1177 a.
\),1445 :6.
').1774 20.
).::79 28.
0.2676 66.
''::.3286 31.
C.4036 tlJ.

0.49':6 115.
C.6086 S5.
0.7474 46.
0.9179 C5.
1 1272

•3842 75 •
[.6999 :0.
:.0576 29.
: •.5637 ::So
3. 1483 26.
3.8663 b.

4.7480
5.8308

,
7.1605
i.7935 ).

10.799 I.

-----(,

----- -- --.- -- --,)---- - -- - -- - - -- -_.- --.--- -~)

" ,.;;;-

(1,:)(;:

O.OO[
0.27[*
0.27[*
').53[J.

;).36[*'
O."'l[H
!. ~2[~+f*
t.78[**'**'1·
; ~O-*H"*H'f
... I oJ... ~

S. 87 [fHfo....tf'H·HH*..

7.20[HfH+****,*+'*fttftt

7. 38 [*'***tHH·...H++H..U+
~:) I 22 [fUffH**·U***UiUttttf-.ttt

8•44 ~+H+****+++**4·f+4U....f+

12. ;S [Uf·...***...*.ffJfH*fHfHH********

7.J3[+Uf.HU*****,*U***+·HH
1.96 [*+****........,.4*.......+...,....»+***'*

6. 67 [tf+t'H'+*****Httff

4•~s tfH++ttUHt*

2.SS[**fH+*
2. ~9 [HI+**I
2.21 [+*+H·+

0.53[*
'0.D;~

v.C9[
c.Oi)[
c.OOl
0.09[

;AMPLE 10: LUNG 22 - DREP 271b U-b 7~L 0-415,416 Il-JUL -88
,'lASS PERCENTAGE VERSUS CIAMETER FOR ~ACR 15 TOT. fXOGfNOIJ;

------------ ..-
MASS ~EDJAN orA.: 2.98E+00 JM. RHO: 3.000 AERODYNAMIC DIA.: 5.17E+1jO eM.

PERCENTAGES BY :OUNT PERCENT_GES BY ~A5S

RAW -------- ------------ -------- - - - --- -----
3IA. JM.; COUNT DIFF. INTEGRAL rIFF. XE5RAL

~. 27E-02 " 0.0000 0.0000 0.0000 ).:'000
2.79E-!j2 1. '~).;)6B9 0.0889 0.(00) 0.0000
3.43E-02 0. 0.0000 0.(.889 ').0000 O.COOO
J.21E-02 O. 0.0000 0.0889 0.0000 0.0000
5.17E-02 3. 0.2667 0.3556 0.0000 0.0000
o.35E-')2 3. ,).2667 0.6222 0.0000 0.0000
7.aOE-02 6. 0.5333 1.1556 0.0001 O.OMI
~.::8E-I)2 4. 0.3556 L51l1 O.OOOl 0.0002
1.18E-0; .3. 0.7111 :.2222 ').0003 0.0005
L44E-Ol 16. 1.4222 3.~444 0.0011 0.0016
1.m-Ol 20. 1.7778 .5.4222 0.0020 0.0042
2. 18E-Ol 38. 3.3718 8.3000 'J.f)()92 0.0134
2,bSE-Ol 66. 5.8667 ;4.6667 O.C19~. 0.0429
3.:9E-Ol 31. 7.:000 :1,';607 0.0672 v,1101
4.04E-Ol 33. 7.3778 29.:444 0.1274 0.237S
4.96E-Ol :15. t" ;, ....'")'"', J9. 4b67 O.3:7() 0.5046~J.LL"",

6.09E-Ol 15. 8.4444 47.'1111 I) .5003 1.0649
7.FE-Ol 46. 12.7778 00.5889 t .4241 2.4690
;.18Hl 0" 9.3333 70.2222 1.8968 4.3858
1.13E+OO 12. 9.9556 80.1778 3.7472 5.1330
1.38E+OO 75. 6.6667 86.8444 4.64i3 12.7802
L 70E+OO 56. 4.9778 91.8222 6.4265 19.2068
2.Cr9E ... OO 29. :.~n8 94.4000 6.t636 25.3704
:.56E+)O 25. 2.4889 96.6889 11.0217 36.3921
3.1ShljO L=:' 99.2000 :3.1546 55.3467
3.S7E~')O 6. C.5333 99.7333 8.1')1 ! 03.4478
4.75E·H)(: 0.')889 q~. 322: :.-5006 65.1484
S.53;"I"I:;0 .. :.).:~88q 99.9Ul 4.6312 71,).5796
7.16E+OO l). C. (J(~(0 09.¥111 0.0000 70.5796
3.79E+O(; O. O.G'1)(iO 99.9111 0.\1000 70.57¥6
1.08E+Ol 0.;)889 1(10.0000 29.4204 10C.0000
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:~.jSS -----!~

':'- - -- -- - - --- - - --- ---- - - - - -,~.- - - - - - - ------------ --- -- - -(I

).

4.
'.,,',...VL

'~~.66rH

'j,;)6J5 ),

(!.0760

4.

6.

<
.~.

lb.

37.

(J, l:.;,)O[
\), ,) , ,::l) [

O. O,OO[

20.
!6.

T.

13.

34 •
46.
46.

00.
SO.
-+1).

;).66[....
:.62[H+44+4

,3.28 [tt*****..+
6.07 LHU***"U*+HH

::.57 :*********'******
-; •'54 [HfJH'HHHHtfU**

7.54 [U*f·HU:..ffH*+U.......

1. 84 (HHU***HH+HHHft·UU*

7S. ~: I 30 [f*f****..*'*uf..*tn**·H·..U .....Hf....
1.84 [HHH....UHH....U+HH

8,20 [.,*******••+**HU+*"+H

6•.56 [HHtf+*Hffft+***

6.;)7 [H++I+**+I*.*+++
J .::6 [fftfoH***tff

2.62[++4-+"'+*

0, 98~H*
2. 13 [H+***
).49[1

O,82[H
·).32(**

:C.

.).~C) It.

;),J:S6

;).4956
0.4036

1.1272
~ .3542
1.i:J999
2.)876
2.5637
3.1483
3. :3663
4. 7~80
5.3308
7,1605
8.7935
10.799

1).0066
O. ,474
').1179

SAMPLE rD, L~NG 22 P1'IEP 2n3 CUl ~CUb 70fl1L D-416.480 ll-JUL-58
MASS PERCENTAGE 'JERSUS DIA/11E~ER FOR 'lACR 1 SILICA

------.- -------
MASS MEDIAN CIA.: 4. 13E+(l0 UM. RHC: 2.660 AERODYNAfIlIC DlA.: 6,74E+OO UM.

PERCENTAGES BY CDUNT PERCENTAGES BY 'lASS
RAW ---------.-------- -- -------- --- -------.

~IA. iUM, ) COUNT DIFF. :'TESR.AL D:FF. I,TEGRAL

4.2!E-cJl o. ,).0000 C.OOOO 0.0000 (;,0000
5.l1E-02 4. 0.6557 0.6557 0.0000 0.0000
6.25E-02 O. 0.0000 0.6557 0.0000 0,0000
7.S0E-,n 5. :).6197 1.4754 0.0001 0.0001
'I.58E-02 0.3T!9 1.8033 0.0001 0.0002
1.1"E-OJ 4. 0.6557 2,4590 0.0002 0.0004
1.44E-Ol :c. 2.6230 .5. (JB20 0.0018 0,0022

1.7/£-01 20. 3.2787 8.3607 0.0041 0.0063
L.ISE-Ol 37. 6.0656 14.4262 0.0140 O.020j
2.6"E-Ol 34. 3.5738 2'J.0000 0.0239 G,0442
3.29E-Ol 46. 7.5410 27.541U 0.05'18 0.1040
4.04E-D! 46. 7.5410 ~5. 0820 0.1108 0,2148
4.'i6E-Ol 60. '.8361 44.1180 0.2676 0.4824
6.09£-01 "re 12.2951 ~7.:13t 0.6196 1.1n9
7.47E-Ol 60'. 1.6361 67.0492 0.9180 2.0199
i .13E-Ol 50. 8.1967 75.2459 1.4167 3.4366

1.13t..-'jO 40. 6.:.574 91,8033 2.0991 5.5357
l.38E+(l0 .j" ,:>.0656 87.8089 3.596C 9.1318
1.7vE+OO 16. 4.2623 92.1312 4.6800 13.8118
2.09ET'JO 16. 2.0230 94.7'541 5.:i:i39 19.1457
2. 56ETOO U836 ""'~ "'''''':i 2.7045 22,8502'1 ...... :,J/'

3. 15E+00 13. :.1311 ,7.8669 14.6652 37.7154
3.87HIO ,. 0.49\8 98.3607 b.3533 44.0687
4.75E+00 5. 0.8117 99.1803 11.6110 63.6796
5.83E+00 < 0.81 ;7 100.0000 30.3204 100.0000
7.16E"00 O. ',).0000 ~oo.oooo ).0000 100.0000
a.79ETOO i:,. O,00X; ~j0.(jOOC 0.0000 lOO.XOO
1.08E+Ol O. 0.0000 100.0000 ).00,)1) 100,')000



:1-2UL-28 128

TOT. =XOGENGUS ;~ACR = .:::..
----- --. ------ -- ---- --- --- -------- ---- - ------- -------- -_. ------------- ------

-_~ ---- --:,:;--- --- ------ ---- ------. -- -':i

,••,1:"-'"
-c:.'.:·",":

__ I ''; 'j\)

"' .. ..,..,<.-'. ~. '

~) .:179
').:676
,).3:86
r:'.4C3t

:. :842
:.0;°9
2.0876
2.56j7

3.8663
4.7480
5.8308

:;-.

26.
40.

~(-, .
40.
31.

:0.
c.
o.

},'.\;[
:/,4.5[l
~.\ , :)() [

C:.i3:·H

0.o4: f *
1.15[***
:.37:~H·.***

3.04 rt .....**H:t

6.46 ['hH++ffU+UffHf

7.55 [f.........·Hi.....H ...·U"H·..

3.37LJ ..**:..fH..HhHf·**....~HH·f

:: •; 4[".+-I+ff"*",*++*,*****fH·""
7.J~ [,*++*+*,***+**********ff+-"

: ': ,65:+++*+1"'+"*******"**+*++»***
3.74 [.*,****.UfH+HI..H.******H·t
".1 C[HtHtHHHtHHH

6.73: **"..-f"".HH"H·"+'U'*+

5•016 ~***......:****+1+1
j .64 :f ..*..**Ht+
i =/ rff*+t+tt......"-i..

1.27[***

;).73[t*
0.55[*
0."'5[*

3.7.1605
3.7935

l;.:![*
L18[

..II 0.27[*

3AMPLE ;D: LUNG ".., - PREP 2773 CUl-CU6 70Ml D-416,4BO 1. -3UL-88.;..;.

,~ASS ~'ERCENTAGE VERSUS DIAMETER FOR MACR lC: T[JT • EXOGENOUS"" --- ~ -- -- ~------
MASS MEDIAN DIA.: 7.31E-00 UM, RHO: 3.000 AERODYNAMIC D:A.: 1.:7E+Ol UM.

?ERCENTA6ES BY COUNT DERCE~TAGE5 BY MASS
RAW --- -- ._-----_.--- - -- --------- ---- ------

DIA. ,JM.) COUNT ClIFF. INTEGRAl DIFF. !,"'EGRAl

4.21E-C2 0.0000 0.0000 0.0000 0.0000
j •17E-i;2 5. :).4550 0.4550 0.0000 0.0000
6.35E-0: (: . .).0000 0.4550 O.CiWO ('.0000
7. BOE-l)2 6. 0.7279 1.1829 0.0000 0.0000
9.S3e-02 ,

0.6369 1.8198 0.0001 0.0001f.

1.1BE-i)1 13. 1.1829 3.0027 ').:)002 0.0003
l.44E-C'1 :6. 2.3658 5.3685 0.0008 0.0011
1.77E-i)1 011). 3.6397 9.0082 0.0022 0.0033
2,:8E-Ol 71. 6.4604 :5.4686 0.0073 0.0:07
.2.68E-Ol 83 . "7.5523 23.0209 0.0159 0.0265
3,29E-Ol 9:. 8.3712 J1.3922 0.,)326 O.O:9~

4,04E-01 ~o • 5.7352 40.1274 0.0629 0.1220
4.96E-Ol 103. 9.3722 49,4995 0.1250 0.2470-
6.'')'1E~Ol «" :0.0460 60.1456 0.:630 :).5100
7.47E-01 ~6. B.7352 68.8808 0.3997 'j.90'17
1.~8E-I)1 75. 7.0974 75.9782 0.6015 1.5112
1. 13E-00 74. 6.7334 22.7116 1.l)568 2.5680
1.36E·00 6j). 5.4595 88.1711 1.5870 4.:550
1.70Eof.l)(; 40. 3.6397 91.8107 1. 9594 6.1144
2.09E+00 3t. 2.5207 94.6315 2.8124 a.9269
:.56E+OO :4. 1.2739 95.9054 :.3523 11.27'12
3. 15E+l)O 18. 1. 0379 97.5432 5.6014 16.B806
3.87£+00 8, 0.7279 iB.2712 4.6107 21.4913
4.75E+(JO o. ',).5460 98.8171 0.4044 27.8957
5.33E+f)(,) .... \).4551} 99.2721 9.8543 37.7800
7. 16E+l)l) J, 0.2730 99.5450 lO.9837 46.7637
a.79E+((; 0.1820 99.7270 13.5615 62.~2~:

1.08E+Ot o. 0,2730 100.0000 37.6748 100.0000



129 1~-JLL-38

SILICA MACR =

AVG:7.:SE-Ol DE\,I:-::.27E<il ~DEV:5.21E"'Ol MEDIAN:S.32E-Ol MOST PRCE.:4.50E-O:

.)- - -- -- - - ---- - - - -- --- --- - - -~)- - -- -- - - - - --- ---- -- - - --- -~0

<).0279
0.0343
:).O~21

0.

"
J.

O.
l.

'J.OO:
\).00(

:'.OO[
O. ~)O[
O.15[

}J635
D.46~*

0.11[**
l.:it++*

J.

D.

61.

8.
14. i 1"': -.,,**t........ "- ~

2.2B[*+t.*,*
3. 11 [f*iI+fift++

6. 37r*..**+*f*t..++t*..t+
;'. 71 [t+fHf·H·'* f++••·HH·++·U....

9•26 {.+•.t*fH· H·*'*''*J:*++H*****
71. 1O.77[HHHHHHtHHHHtHHHt

69. 1~,47{*"*+****f*"H'******iHt**f-t**

3, .35:HfttHttHHHHHHH
3,50 [H+tfHff+ftf'***H·H·H

3,50 (*,*****1*1*.*.,..********1
6. 37 [f..f-H· ..U ..U·**t... ·u*
4.70[HttHtHtttt

2,73[*****+'

.56.
42.
31.

'56.

18.

42.
e4.

2.0876

1.1272
1.3642
1.6999

), >l45
0.1'74
0.:179
0.:676
:).3286
o.4Q36
~) .4956
ij .6086
').7474
0.9179

(J .1177
(i. \)958
(,,07BO

~ .5637
3.1483
3.8663
4.7480
5.8308
7.1605

2,28 [ftffo*+

4. 0,61[**
5. 0.76[H
1. G.15[
O. O.,jO[
,). O.OO[

,AMPLE 1D: "LNG 22 - DREP 2877 L-1 7Ml D-452
MASS PERCENTAGEiERSUS DIAMETER FOR MACR 1 SLISA

11-Jll-S8

MASS ~EDlAN DIA.- 2.2SE+CH) UI'I. RHO= 2.660 AERODYNAMIC lilA.: 3.66E,;)o LIM.

P;RCENTAGES BY CDUNT~ERCEN;AGES BY MASS

DlA. (UM.)
RAw

COUNT WF. INTEGRAL DIFF. iNTEGRAL

2. :7E-02
2.79E-02
3.43E-02
4.21E-02
5.l7E-02
6.35H2
7.80E-02
9.SSE-02
U8E-Ol
1. 44HH
1. m-o!
2.18£-01
:,6aHl
3.29E-Ol
4.04E-Ol
4.96E-Ol
6,09E-Ol
7. 47H)1
9.18E-Ol
1. 13E+OO
1.38E+00
I. 70E+OO
:.09E+00

:.56E+OO
3. 15E+O')
3.87E+00
4. ;:E.OO
5. BjE't"OO
7.I6hOC

'D.
v.
0.

3.
6.
8,

14.
15.

42.
,,4.
61­
71.
69.
55.
56.
56.
42.
31.
18.
15.

3.

0.

o.oeoo
0.0000
0.0000
(i, ~)l)OO

0.1517
;),1517
C'. 45~:2
;).91G5
1.2140
2.1:44

3.1266
~,3733

;.7117
1.2564

to. 7739
10.4704
8.346<j
6.4977
3.4977
6.3733
4.7(J41
2.7314
2.2762

.).0000
(:. '-:~(;otj

0.0000
0.0000
':'.0000
0.0000
).1517
0.3035
:j.7587
1.6692
2.8832
:.0076
"7.2838

10.4704
16.8437
26.5554
35.a118
46.5857
57. '1)561
65.4021
73.399'l
82.3976
86.77'09
93.4750
96.:064

98.4826
99.',)895
99.8483

lIDO.OOO'.)
[()O.Oi)OO

0.0000
0.0000
0.0000

0,001))
0.0000
0.0000
0,0001
0,0004
0,0009
,).0031
0.0061
~) ,0158
0.0584
0.1647
0.290"
0.6267
1.1279
1.6651
3.1399
5.5152
8.0775
1.0418
1.8741
8.3262
9.0509

:03523
7.7613
0.)000
'),')000

O.OOIDC
0.0000
0.0000

0.0000
0.0000
0.<)000

0,0001
0.0005
0,0015
0.0045
0.0106
0.0264
0.0847
0.2494
0.5401
1.1667
2.2947
3.9597
7.0996

12.9148
:0.9923
32.0341
43,°083
62,2345
71.2854
'12.2387
00,0000
00.0000
00.0000



130

AREA EQU1V. DIAM rUM) D:S~R1BUTION FOR TOT. EXOGENOUS MACR = IS

.-.'ji.";'

),:),279
'),)343
'),0421
(;.0:17
:).0635
).C79C
~). 0956

~) .1445
C.1774
),2:79
.) ,:67S
0.3286
0.4036
,) ...<;56
0.~086

').7474
').9179
1.1272
1.384:
! .6199
2.0376
:.5637
3.:483
J.866J
4.748('
5.8308
7.160~

:our,t

).

o.
.;;.

I.

:2.

35.
62.
t.1J..

"J ••

34.
65.
46,
2'5.
2~ .
12.
37,

~O,

28,
19,

S,

--- - - - -- -- ~ --- - - -- - - -- - ---.~- - ---- ---- -- ----. ---- -- ---
c.:))[

:', !4[
-.),J7[
:),34['
;),48[*

1.50[··..•
1,5t):+""4

:.39 [1**'*'*"
0+.23 [+ +***t++**
6•38 L "oftt *..
9. ()O [**HHf*t..+fff'*4U+f+....t

'1.13 [·H~+*t ..H.***..**'**4**.'*"*',H·'*
:1.:~L **** fHt..t"......*t*'fff**..H:f

9.95 [ t,Hf ·Ht***..H·*H·tfHH

8.52 [+..f ~* *ff*t***.*..*..·H
a. 25 [+** f+.H:**....**..f ......

"7. 6J ["+H+H,************++
5.93 [!·H·,*H·+***fH-H4

5.39[H**0+0+ 0+.

3.41[·..•• ..
1.91[H+**
1.30["'''
).-55[*
;~;.14[

J.07[
).CJ7[

3AMPl~ ID: LUNG 22 - JREP 2Bn ~ -1 ~~l D-4S: ll-JUL -ae
MASS mCENTAGE vERSUS DIAMETER FOR MACR 15 TOT. EXOGENOUS

MASS METHAN DIA. = 2.52E+OC UN. RHO; 3.000 AERODYNAMIC :'IA.: 4.36E+00 UM.

PERCENTAGES EY COUNT PERCENTAGES 8Y MASS
RAltI

__ ~ ______ R _______ • __

--- ---- ------------
DIA. dl.) ':OLNT DIFF. INTEGRAL ~IFF. mEGRAl

2.27H2 1). O.OOOC 0.0000 (i. 0000 0.0000
2.791:-02 O. D.DOOO 0.0000 ').0'C00 ;).,))00

3.43E-02 O. 0.0000 0.0000 ;).OCiOO 0,0000
4.:1~-:)2 0. 0.0000 0.0000 0.0000 0.0000
5.17E-i)2 ~. G.136j (:.1303 0.0000 0.0000
6.3SE-')2 1. O. )682 0.2045 o.0Qi,'O O,OOlJO
7.80E-02 5. 0.340B 0.5453 0.0001 ,j.OOO1
1.58H2 ~j14772 1. 0225 0.0002 Cl.OOO2
1. :aE-Ol 22. 1.4997 :.5222 0.'0010 0.0)12
~.4.fE-I)1 2:. :.4997 4.0216 0.0018 0.0030
1.77E-Ol 3~. 2.3858 6.4D76 O.ODS2 '::.0082
2.18E-Ol O~. 4.2263 10.6339 :).0171 0.0252
2.68E-Ol ' r, ~ 6.8848 17.5187 0.0515 0.0768~ v ~ I

O.29E-'Jl ";:,,. S.1980 26.5167 (i. 1247 0.2)15
4.04E-Ol 34. ;.1~43 ~.6510 0.234'5 (i,4J60
4.96E-Ol 0:. 11.:474 .\6.5984 !J.5248 0,970B
6.09E-Oi 46. '1.9523 56.8507 0.5764 1.8471
7.47E~I)1 25. a.52')8 65.3715 1.3896 3,2367
1.1SH! 21- 8.:481 73.6196 :.4913 5,7280
1. :3E·00 12. 7. ~346 81.2543 4. :707 1,9987
1.35E.OO 87. 5.1305 87.1847 6.1440 16,1427

•iOE+f)(J 79. 5.3851 92.5699 1:).3327 :6.4754
•C:rE-+OO 5'l. 3.4083 95.9782 12.1ll7 38.5872
•56E+OO :8 • 1.9087 17.8869 1:.5610 51.1486
•15E+00 19. .2952 99.1320 1~. i8ba 66.9256
•27E"tiJO S. .5453 -99.7273 12.3106 79.2462
.75E"tCO .1363 99.3637 :.7000 34.9461
·sOE+OO 1. ,068: 99,9318 5.2793 90.2244
•i6E+OO 1. .06B: 100.0000 9.7756 100.0000



131 SAMPLE ID: ~JN6 22 - PREP 2879 L-2 5ML D-453

AREA WUIV. DIAM iUM) DISTRIBUTION FOR SILICA MACR =

AVG:6.74E-01 DEV:5.66E-Ol .DEV=8.39E+OI MEDIAN:5.<J4E-01 MOST PROB.:4.50E-O!

Class -----i)

limi t
:).0421
')%0517
'J.0635

o.
~ C:- - -.- - -- --- - - -- -- - - - -- -- - -(1-- -- - - -- - --- - - -- ----- - -- --0

:) .;j(; C

1).2:;:+
G.23[+

I.

o.
6.

4.

B.

...
1. 0.23[1
2. 0.46[1
O. o.ooe

I'.0.

27.

.. ..::.

41.

<j.9j[H

1.14[~**

1.83[*****
1.37[**H
1.83[*****

28. b,39[H**H*HHHH**
31. 7.08[HH***HHHHHH
39. S.90[HH*ffHHH**ff*******
36. 8. 22[tu*uUUtU****UH*
49. 11. 19C****H*HnH*****H**H*U*H
42. 9.59[H******UU*U*UHHH**

8.45[HHH***,**,*******H***
9.36[t***********'HHHH*****
7.99[*********H***********
6.16[**H*+*******+***
3.05[**H******
2.74[***Ufit
1.60[****
0.46[*

iJ.0780
::).0958
O.1i77
0.1445
0.1774
0.2179
0.2676

0.4036
0.4956
0.6086
0.7474

! .1272
! .3842
1.6999
2.0876
2.5637
3.1483
3.8663
4.7480
5.8308

0.9179

MASS PERCENTAGE VERSUS DIAMETER FOR MACR SIUCA
---------------

MASS MEDIAN DIA.= 2.24E+OO UM. RHO: 2.660 AERODYNAMIC DIA.: 3. 65E.,.00 UM.

PERCENTAGES BY COUNT PERCENT~ES BY MASS
RAW -------------------- ---------------- ---

DIA. (U~I ) COUNT D!FF I INTEGRAL DIFF. :NTESRAL

4.21E-02 O. 0.0000 0.0000 0.0000 0.0000
5. 17E-02 1. 0.2283 0.2283 0.0000 0.0000
6.35H2 1. 0.2253 0.4566 0.0000 0.0000
7.80H2 4. 0.9132 1.3699 0.0002 0.0003
9.58H2 ~ 1.1416 2.5114 0.0005 0.0008'.',
1.ISE-Ol 8. 1.8265 4.3379 0.0016 0.0024
1. 44E-01 6. 1. 3699 5.707S 0.0022 0.0046
1.77E-Ol 8. !.8265 7.5342 0.0054 (j.Ol00
2.18Hl 28. 6.3927 l3.9269 0.0349 0.0449
2.68E-Ol 31. 7,0776 21.0046 0.0716 0.1165
3. 29E-Ol 39. 8.9041 29.1087 0.1669 0.2835
4.04E-Ol 36. 3.2192 38.1279 0.2854 0.5689
4. 96E-Ol 49. 11.1872 49.3151 0.7194 1.2883
6.09E-OI 42. 9.5890 58.9041 1.1421 2.4304
7.47E-Ol 3"7. 8.4475 67.3516 1.8634 4.2938
9. 18E-Ol 41. 9.3607 76.7123 3.8242 8.1180
1.13E+00 35. 7.9909 84.7032 6.0461 14.1641
1. 38E+00 27. 6.1644 90.8676 8.63tl"2 22.8023
1.70E+OO 16. 3.6530 94.5206 9.4805 32.2827
2.09E+00 ' " 2.7397 ,7.2603 13.1686 45.4514.1 ••

2.56E+00 '. 1.5982 19.8585 14.2269 59.6782
3. 15E+OO 2. 0.4566 99.3151 7.5282 67.2065
3.87E+00 .. 1', J"'\",~,,, 99.5434 6.9713 74.1777".· ..."'loilJ

4.7SE+I)0 2. 0.4566 Il~~).OOOO 25.8223 100.0000
5. 83E+IXl O. ~J I t)OOO IX,. 0000 0.0000 100.0000



SAMPLE ID: LUNG .:: - PREP 2879 L-: 5ML D-453 l1-JUL -·35
132

AREA EQUIV. DIAM :U~) JISTRIBUTION FOR TOT. aOGENOUS MACR:

~VG:6.72E-<)1 DEV:O.OOE-Ol ::DEV::).i)I)E-OI ~EDIAN:4.99E-OI ;~IJST PROB.:4.50f-OI

C;as;
limi t Couct
0.0421
:).0517 ~

:.'~C635 J.
0.0780
0.;)958 l6.

'''' ::7"7 ;4.
0.1445 j"'"

~, .
(.1774 19.
0.217; .,C\
('.2676 "':
0.3:36 94.
0.4036 97.
., l ""I::: , 23•,i. ,+1",,0

0.6086 10.
0.7474 :)6.

0.9179 03.
1. 1272 72 .
1.3842 :3., .6'199 38.
2.0876 29.
2.5637 23.
3.1483 12.
3.8663 1
4.7480 4.
5.8308 L

-----0
k 0---- ---- ----------- .. ----- -(.\- ----- ---- - ------ ----~----o

o.ooe
:::.~6[*

O. 64~**
~. i6C****
:.28[HI
1. 73[HIH
1.73(*****
6. 38[ HH******4HHH

-; • 19[**H*******HHHH

5.56[Ht*4**Hf:UHH**+H**
8.83[f**f:HHfH++HHHH**f

11. 20[......*-4.**.++********'**..********
1(;. 02[fft**fHHtfH**f**f:H**f:f:f:

:; .65 [****4***HHHHf:H**+H**
9.36[H**HHH******H***H**
6.56 [HH********H4Hf:

4.83[f:f:ffiff**fHff
3. 46 [******f:fif
2.64[******4
2. 09 [*H++*
L09[f**
O.09(
0.36[f
O.09[

",.,"" PERCEN~H6E VERSUS DIAMETER FOR "1ACR n. TOT. EXOGENOUS"H~O I,C

---------------
MASS MEDiAN DIA.: 2. 44E+t)O UM. RHO: 3.000 AERODYNAMIC DrA.: 4.23£+00 Ul'!.

PERCENTAGES BY COUNT PERCENTAGES BY ~ASS

RAW --- - - -------- - -- ---- ----------------- --
DIA. ('JM. :OUNi niFF. INTEGfiAL 1'"tT~P'" INTEGRAL..Il, r.

4.21E-02 O. 0.0000 0.0000 0.0000 0.0000
5. !7E-02 :'. 0.4554 0.4554 0.0000 0.0000
6.35E-02 3. 0.2732 0.7286 (J.0000 0.0001
7.80E-02 7. 0.6375 1.3661 0.0001 O.OO(J2
9.58E-02 16. 1.4572 2.8233 0.0006 0.0008
1. 18E-Ol 14. 1.2750 4.0984 0.0010 0.0018
1.44E-Ol .~ 1. 7304 5.8288 0.0025 0.00431'1,

1.77£-01 19. 1.7304 7.5592 0.0046 0.0089
2.18E-01 70. 6.3m 13.9344 0.0313 0.0401
2.68E-01 79. 7.1949 21.1293 0.06.54 0.1055
3.29£-1)1 94. 8.5610 29.6903 0.1440 0.2495
4.04E-Ol '17. 8.6342 38.5246 0.2752 0.5247
4.96E-01 123. 11.2022 49.7268 0.6464 1.1711
b.09E-01 111). 10.0182 59.7450 1. 0706 2.2418
7.47E-Ol 106. 9.6539 69.3989 1.9108 4.1525
9.18E-Ol 103. 9.3807 78.7796 3.4387 7.5912
1.13E+OO ~'" 6.5574 85.3370 4.4518 12.04301-'.

1.3eE+00 53. -+.8270 90.1639 6.0612 18.1122
1.70E+00 38. 3.4608 93.6248 8.0591 26.1713
2.09:+00 29. :.6412 96.2659 l.J90e 37.5621
2.56E+00 23. 2.')947 95.3607 ' "'''''1l:' 54.2936C. lJ.l, ...1

3.15E+OO 12. 1.,)929 99.4530 6.1674 70.4610
3.87E+00 . O.C811 99.5446 2.4952 72.9562,.
4.7'5E+GO 4. ).:;643 99.9089 18.4850 91.4412
5.83E+OO :),\):;11 100~O(J(;O 8.5588 100.0DOO



133
:iAMhE I:: ,~NG ::: - PREP 28E; L-, 9ML D-462

~RE" EQUIV. DIAI'I ,uMI DISTRIElT:DN'CR :~ACR ::

~V'G:6,62E-;)1 DEI):5.()3E-i)1 ~rEV':7 ,59E-t-i)1 MEDIAN:5. :3E-Cl ~SST ~·RG8.:4.':0E-~)1

:).:)421
).:)517

0.:)635
').)780
\).095a
0.1177
0.[445
,).[774

0.:676
0.3286
·,j.4036
C.l.95b
1).6086
C, "7474
0.9179
i . 12"'!'2
1.:842
1.bi99
:.0876

:. :483
3.0063
4.7460
:.8308
7.1605
3.7935

-J.

6.
j,

9.

14.
:1.
29.
38.
50.
63.
SO.
49.
48.

J9.

7.
4.

~ 1)- - •• ------ ------- - -- -- - - - -!)- - -- ---- --- .-. ------- --- - -'.:'

,j.OO[
G.·n[*'
0.20[4

C.'=0[*
:.::C**f
O.6~ .:~..
1.a4[t.t...·
2. a6 [~....ft+t**

4. 29 [""'''ftt*''++++
S.93[:lHHfffffU+Htfo"

7.77[***..• ..J·....++H·iff.....U

0.22(****ftff+*iff**tt+..+t*I++*,**
2. aa [f*,+H+H+tffHftf.+H·n+++..H******

;).22:ft*ffHt**Ht*tt+++ttt+f-Hff

0.02 :..***HfH+ffiH·t**+++I+H++

9.82 :....*.**H'**1',******+++H+++'H
6.1J[fHf****fH·fH+.H
7.95[+f+ttfHfof**Hff+Hff+
: .;6 ~ H+..ff....

2.•)4:H*·U*

1.~3:+"H:

o.a~~H

O.2Q[t

O.00[
a.l)Oe

3Ai'!PlE :0: ,JNG 22 - ;'REP 2881 L-3 ,Ml 0-462
MASS PERCENTAGE VERSUS DIAMs-ER 'OF. MACF, 1 SILICA

:1-J:JL-88

~ASS MEilAN DIA.: l.90E+OO UM. RHO'2.660 AERDDYNAMIC ['lA.' 3.1:)[+00 JM.

PERCENTAGES BY COUNT PERCE~TAbES BY ~AS8

RAfi - -- --- ---- ---------- ---- -- ----- --------
:lIA. i0M, I COUNT OlFF. I~TEGRAL DIFF. INTEGRAL

2.27E-02 O. 0.;)000 0.0000 ').0000 ·:j.OO!)(i

2.79E-02 O. 0.0000 v.ooel{) ')'<:'000 ':', ':<X>I)
3.43E-02 o. 0.0000 0.0000 ').00'JO r).OooeJ

+.21E-02 O. 0.')000 0.0000 ).0000 0,0000
5.17E-02 .. <}.4090 0.4090 '';.0000 0.0000
6.35E-02 1. 0.:045 0.6135 0.0000 ;) .~)l::ljl

7. 80~-O2 I. 0.2045 o.B180 0.0001 0.1)(:;)1
9.59:-02 ,. 1.:270 2.0450 0.0008 0.000'
:.18H1 3. 0.613: : .6585 0.0007 0.0t)t::
:.44E-01 "I. 1.8405 4.4990 0.0039 lj.lj056
l.77E-Ol 14. 2.8630 7.3620 ').0114 ).\"., ~O'"

2.18E-01 21. 4.:945 11.0504 0.0315 i).0485
2.688<;1 29. 5.9305 17.5869 iJ.CflO7 ')'~291

J.:9E-!)1 3B. 7.7:10 ~~ "'1::"'''' 0.1958 0.32411,.-~ • .:J,-,i'1

4.04E-(il 51). 10.2249 35.5828 C.4771 'j.'3C20
4. 96E-~;~ b3. 12.a884 ~8. 4663 loll j4 1.'7154
6.1)9E-01 50. 10.2249 58.6912 1. 6366 3.552C
].47H;1 49, :0.0204 68.7117 2.,703 :l.5::3
9.18E-01 48. 7.8160 78.5276 :.3889 11.11 ::;
1. !3E+OO 30. .13'50 S~,0626 ~.2378 15.1491

1. 38E+00 39. .17'5'5 92.6380 15.0186 33.1677
1.lCE+i.)c) l4. .86,](1 15.5010 7.9849 43.1526
2.09E+00 .I.'.'. .)450 97.5460 ~3. :C;39 56.36:5
2. 56E+I)') .4315 ,8.9775 [7.1244 73.4859
3.15E+00 .8180 99.7955 :2. :230 9I.6089
'3. 878-',)(! .2045 tOO,OOOO 5.3911 :;)0.0000
4.75E+(I(! .::i)OO 10':.)000 0.0000 10;).00(1(;

5. 83E~OO •,)000 100.0000 '),0000 100.0000
7.1 bt+{:i~r .0000 tOO.wOO 0.0000 :C'C.Xi({
8.79E+00 ,;)000 ~Ol),OOOO 0.0000 100.00('0



...... -i'~S

;)-- -- -- --- ---- -- --- ---- ----~,--- -- -------- -- - - -- - -----(1

::.~C:

134

C.,:Ci 9
'),)343

·•..4,..,'). ) .... .:.. ....

'~'.:)517

;) •.)750
:.'.:553

':'.144'5
0.1774

:: .:6 76
C.3256
0.4036
0.4956
:).6086
0. °4'4
i).9179

1.1272
1. 3842

1.6999
:.;)876

2.5637
3.1483
3.0663
4, '7.160

B,7935

),

,..
9.

:c
.,J'.

54.

91.
17.

".... 't.
:3.
;)2.
03.
71.

34.
30.
20.

5.
J.

C.j(::
,.,.:r"
:).36[*

-.. 2:["*
:':2[***
l.a:~"*,""f

~·.37~H·H-H""f

4.7::*fH-H·ffH+H
j • .l7[HH·HUfH·-H....U

a. 29 :+H·H·**·H"..ffH·..**+*+f
1O. co:~ ......***·U..fHt..fff+*i,H.......·**+

1G. 38 [++*........*"..+++..++...." ...."'..**..**
9.j8[H·...HH·U.... f-HHt*Hf..iHt

:;. 04 ~ f*+****H+H··Htt*fH·f*"*-fotf+

~ •.36 [f***********...**H..***...***
6. 47 [f+****-II+...***+..H
6. 19 :H.f*.f ..,***..·Uf...*
3.10[ ..
:.7:3[ ·4- 4-

l,o::*-**t*
~,j::; :**4
0, 73~**
:).27C·
0.:9:

SAMPLE In: ~:';NG :: - :'~EP :881 >3 7~L D-462 11-J'UL-58
~:~3S PERCENTAGE '~ERSUS Dr AMFER ;CFI ~Ai=R 1:' ~OT, EXOGENDUS

°ERC~NTAHS F·Y COUNT ;:ERCc~TAfES BY ~ASS

,r.w -------~ ------ -- ---- --- --~ -- -- -- --- ----
DIA. tUM. ) ::;UNT DIH. :NT~GRAl DFF. :NT~3RAL

2. 27E -0: r), 0.0000 :> .0000 <) .0000 \J.O(,()()

2.79E-02 ,. ,j.:};l1 o,i)911 ().o~)oo 0,0000
3.43E-X 0. i:;.«~OC C.09l: (;,:)O(J(J '·::.0000
.l..21E-02 O. 0.0000 O. 09~ ! :).0000 :).')(00

5.170-02 , ').:73: ').3643 0.0000 (;. ~jOQOo.

b ,.J5E-;J2 4. :i.3643 0.7286 0.0000 8.0000
7.80E-02 .. C.'0911 'J.8197 0.0000 0.000:
1.5SHJ2 1. ),3197 1.6393 ').0002 i),1)1,,103

1.18E-Ol ,". ; :340 2.8233 O.ijOO6 0.0(109
1.44E-Ol . 1 '""'''1 ~ 4.6448 (l,0017 0.0026.v. .c....... .;
1 I fl:;-',h J7. 3.3d9 a.:)~46 :).0060 :> .0086,

18E-Ol .54. .1, ~ 180 12.1326 ::'.G1bl : .~):47
2.62E-Ol 1. 0.4663 19.3989 0,(:392 :).0639~ "-
3.29E-O[ '11 8.2878 :7,~B67 :).:)931 'J ,1:70
4.04E-:-: 117 . :').6557 38.3424 0,::17 0.373"7
~.16E-(,;1 1:4. :(l.~625 ':8. 725() 0.4001 ').7788
b.J9E-:;: 103. ; •JSG," 55.1056 'j.6695 .4483
':'. 47S-(;~ ::;S. 1.o36~ ~7 .9417 :.JOO! 2.7484
~. 18E-Ol ~Q3. •381j7 "77.3::4 2•.2964 5.0448.. ~3E+~;i) 71 •.1663 33.7867 :.;~17 7.9765
: •38E"'OO 68. .173l 2:;.9812 5.2002 13.1767
•7GE+OO ~4 • .0965 ';3.:)783 ~.Sl~5 17. ,922
,:)9E+(j(: j .....

.,,~~ "'I:: .. 1 ..···' 7.8692 25.a6!4.1 ..4";; 7.),:1 .. 1,.10

.56£+00 .::.I.'. .2215 97,0321 '1.7161 35.:,f";5
:5E+0(; .i)'11."1 1tl,

,':1::, 10.7968 46.3743~"'-'"

.B7E+OC: o • .~:86 9US36 13.33<:'8 59. ?O~l
•75E+(!(; .. .~r'J4 99.7266 :; .2584 6E.9635
•a2:+CC ~ .,",," i 99.9089 '. ,4313 30.3949... o~.:. • .l.

ibE-+-GG • }<)OO ~7,1{)89 ~',(OOO 2(..3949

.79E+OO ,:)911 :00.0000 19,605t :.)1).0000



135
:;A~PlE D: _.NG :: - :"EP :583 ~ -4 7Ml >40 3

,~EEA EQU!'/. D!H/l'i :JM) ::STRIBL.:'TIJN FOR ~ACR ,

-... ,.; ... 38

------- - ~ ------- ---- --- --------- ---- _. -- --- -- -- ----- -- -------_ .. ------ --~ ----

:'. :.:79
::. :.'343
').0421

c.OO[
0, ·).'JO[
-, ~" '~;0[

::.::780
'),CJ9S8

o. :445
!~J. 1774
:) .:~ 79
o.:6;~

0.3256
('.4036
0.4956
0.6086
::. "474

: .3842
1.6'199
... ,',"'"'I t

':'.i.;':"O

2.5637
,]. ~483
:3.0603
4.7480
j .5308
7.160':;

4.

4.

-38.
35.
47.
38.
36.
21.
16.
[4.
S•
o.

o.

1. 07:·U -f

:.C'7:*"*
J.:O:****ff+H

:."73 :******....:.....
4 ,~~,\) :tHU'H·ti**

'3. ,jrj [t****+H·+++tH**+Hf+"

7. ~7C."'***"*·i ..*+**tt·H
1O. 13 [ tt * * ++
1..J3 [fH+t*tttttf'U,t*+**+ff***

12.53[H·t4*****+H***+**********,***+t***
1,-, •.;: f tH....*t'***+ff*t*f+'*t*..·H****
aV ...... ~

9•6i) [.........**f.H..H:·**..+H**'******
5.60 [.·H*,*f.f'*H·..·H··H

4-. :7 [+,1*++4......**·1-4
3.73[U+it***f+
~ l,,:rfH··...·f
.......... 1.

:'6G~H.-t

J.53[*
0.:3[+
O.OO[
).OO[

;HMP~E ID: L~:NG 22 - ~REP 2883 >4 7ML :-463
"lAoS PERCE~TAGE 'JE::SUS DIAMETER FOR MACR 3ILICA

!.1-JlJL-38

~A~ "1EDlAN DIA.: :.63E+I)(i JM. RHO: :.660 AERODYNAMIC nIA.: 4.29E+00 UM.

PERCENTAGES BY COUNT =ERC:NTH6ES BY ,".ASS
RAii -~ ------------ ----~- ------- ----- --- ----

:~!A. i~M.) ::UNT D!F,'. :NTEGRAL DrFF. :N7EGRAl

2.27E-02 (I. 0.0000 0.C)I)Q() 0.0000 ';.Vi)(JC
2.79E-02 .. 1}.:667 0.2667 ').,X1<JO 0.0000
3.43E-O: ,). 1).(i(iOO 0.2667 (1.0000 1).0000
4.2!E-O~ u. G.OOOO 0.2667 \).0000 ',).0000
:.l'E-:): '.'. O.t)OOO 0.2667 0.0000 0.0000
6.j.:E-\)2 I). 0.0000 0.2667 0.0000 0.0000
:.SOH: 0.5333 0.5000 0.0001 O.~)OOl

9.58E-02 4. 1.C667 1.8667 0.0005 0.0006
1. i3E-()1 4. :. 0667 2.9333 0.(1008 O.OG14
: •4.1E-() 1 3.Z)OO 6.1333 ~i,0047 l).'::;-061
I. 77£-0: >f. 3.7333 9.8667 ,', ,.,.,',,, J.0163V.V.UL

2.1~E-Jl 15. 4.0000 13.8067 0.0202 \0364
:.65E-01 20. 8.0000 21.8667 0.0746 (:. 11 ~ 1
3.29£-01 :8. 7.4667 29.3333 0.1290 C.2401
4.C4E-('l :3. 1;;,1333 39.4667 <).3243 0.5644
4. 96E-<; 1 '" ., -............. 48.3000 0.5532 1.1176.:.'.... , ,,-",,,,"::..1

6.010-01 47. 12.5333 61.3333 1.3756 2.4934
7,4/E-i)1 36. 10.1333 "1.4667 :.0601 4•.5535
9.18E-(Jl ;,~, 1.60:)0 BloOb6? 3.6:46 8.;681
1.13:+-00 "' 5.6000 Bh.6667 3.9051 12.0731
: •38E+-(Ji) ~ b. 4.2667 90.9333 5.510J 17.5835
1. 7~)£.j.()O ~ -+. ..,""....'\ ;4.6667 8.1297 26.5!32.i,J,J,J

2.09E+GO B. •~33J 96.a<JQO :; .4504 35.9636
2.:SoE+OO .. .6(()lj 98.4000 13. ,269 49.0905
,j. :SE+(;(! .533J 98.9333 8. :039 :7 .1944
J ,B7E"tI)O 2. .::333 99.4607 !5.~i(187 72.2()32
4.75f+(J(j .5333 [:)0.0'000 27.7968 100.0000
5.53E1'(l\) 'J. .i)OOO 100.0000 0.0000 l(X).OOOO
7. :6E~i)O ,(}(j.)(' 100.000C 0.0000 ;00.0000



136

"'c-. EXOGENOUS .~HCF::

--- ----~ _. ~- -_. -_.. --- --- -- -- -- --- ---------- -~. ----- --------- -- ~- -_. ------~~

~ .) --- •- ----- --- -- - - -,)-- --- - -- - -- - --- ~ - -- --- -- --D

';.:,:342 <).

:.',')9[

0.00:

5. 0.45[*
3. 0.27[*

~. 71:**
:.:)7:·HI

" ",,',.
",,'·.·V',

C.2~:*

". "s:-
'::! .29~"*

9.

a.

J.

15.

4<o.

:8.

~ ...
"!;.

: •41 tfiFf.'*-""

J.:)4[+tHHn
.;. ;)2 [*..*..*H'f...H

i .41 ~ 4 ...+..*"*.........+++
i .5l1: t**tfi Ht-tHt+t+

.i..... ~ ,).00 [ *'* *** 14+

'.46[HHHHHH*HH*HHHH
11.6: ~ *!HI....lf+H·f ·nf·H..*++oltH··H**·H·*"*

~. !): ~ +f..***** **t**......*****
C. 75 [****.*» H·f-*******t**H

6.70 L,Uft,H·Uf'f*****H·

4.20 [,U'f-f'lf+H,,,f-f-

~.11 :f**fN++t++
':.66 [f-ff·t**H

:.50::*H*H*
1.34[*+"
-, 11 rtf.i., .. ,

06.
30.
01.
'10.

23.

=....

34 .
015.

l • ~."'''''
;. • ~.:. i':'

: .3842
1.699Q
:.,J876
2,5637

" ~,l/'"lj

./ ,·r~.:.;.

:.),1179

3.1483
3.2663
4.7480
5.5308
7. :605

). :<45

0.3256
0.4')36
').4956
,j.o'-:)86
0."474

.'. ;..,...,/,,..'.,;,' ,'~

'0.2676

SAMPLE ID: LUNG 22 - ~R:P 2883 L-4 7~l D-463 ll-JUL-88
~.ASS PEECENTAGE iERSUS D!AMETER FOR MACR 15 TJT. EXOGENOUS

~ASS MEDIAN DrA.= 3.228+1)0 !J~. RHO= 3.000 AERDDYNAi',IC DIA.: ;:.;:8E+OO UM.

;'ERCENTAGES BY CDL?<T FERCENTAGES BY MASS
RAw -_._--~ - ...-- ~ -------- ---~- --- ---~---- --.

J!A. iUM. ) COUNT DIFF. INTEGRAL DIFF. INTEGRAL

•:7E-02 'J • 0.0000 0.0000 0.00'00 0,0000
•7'E-')2 ! . 0.0693 0.0693 0.0000 Q,00QO
.43E-02 O. 0.0000 0.0893 0.0000 0.0000

'"H''' -'V'l ,", 0.0000 0.0893 0.0000 0.0000.,,::,~:-v,,::,

•17E-02 3• 0.2679 O.3~71 0.0000 0.0000
.:;5~-O2 5. 0.4464 0.5036 \),0000 0.0000
•aCE-O: 10. ).2929 1.6964 (1.0001 0.0002

.58H2 3. 0.7143 2.4107 .) ,iJOi)2 0.0004

.13E-OJ 12. ; .0714 3.4821 0.0005 0.0009

. HE-O! 27 . :. ~107 5.09:9 ·),0021 0.0<)30
•77E-Ol 34 . 3.:)357 8.9286 0.0050 O.OO~

.:SHI 45. 4.0179 12.9464 0.0122 0.0201
•6BE-Ql 53 • 7.4107 20.3571 0.0416 0.0618
. 29E-Ol 85 • 7.5893 27.9464 0.0759 0.1401
•\i4E-0: 112 . !i).O(i00 37.941,4 0.1926 0.3333
•yoE-I)l 106. 9.4643 47.4107 0.3376 J.6710
.09E-Ol ...... 11. 6071 59.0179 O.71x:9 :.4379.i.JI).

.4 i E-O: tC)1. 9.0179 68.0357 1.1035 2.5414
· :8E-01 1B. 8.7500 76.7857 L~aJl 4.5245
.lJt+OO .,e 6.6964 33 .~821 :.SlC,8 "7.3353
•38E+OO n . 4.: 964 87.6786 3.2622 :0.5975
• Ti)E+I)() ·0. ~. :071 71.7857 3.9122 16.5107
.09E+OO "", "'eo... • '14.6'i29 7.6185 24.1292":'.O·';i ..

•56t+00 :5. 2.5000 97.1-E9 12,3460 36.4752
•15E+·X; <e 1. 3393 18.48:: 12.2493 48.7:45
.S7E+0Q o. C.714j 99.1964 ::. )993 60,5239
.75E+(H) e :;.4464 19.::429 ;4.00:,3 74.3212
•83E+i)l) ". ').2679 99.;107 15.S630 9C.j922
.16£+;)0 .. ,J. ':'393 10V.C!(;OO 9.6Ci7B 10(,; .~tOOO
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l1-JU~ --as

SILICA ,~ACR ;:

~ c- ----------- -- ~ -------- -- -i:i- - - ----- --- - ------- - - --- --l)
., ,"'~ -,!
,.'.·.."":L.

0,(:78(;

01.1774

C~2676

G.3286
'.:!.4C'36
:;.4956

0.7474
i).9179
I ~ "7"";... ~ .. ,~

1.3842

:J:876
;';'.,~OJ (

3.:483

3.3663

4.7480
5,5308
7.1605

15.

15.
25.
.LJ.

37.
52.

lb.
7.

5,
~
,j,

u.

o.

, ~:CH"
.. , .. 001 ~

3.24[**HH**H
-::: 1,;rf.t***tt**.... """ ......
3.04L*,.*******.f
6.39 [HHHHHHtHH

5.B8[fHHtHHHHH

11. O(~ [**************J:************+**
7':;3[HHtHtHHHtHHH

9.46 [HifHHHHtHHHHHtHif

13. 3(J C~·*t***,'f***+*** ......*tH..**t**,**iH****
9.46r**...**.~..******...**~ ..*...****....
5.S8[*HHHHHHHif

7.42 [HHHtHtHtHHtH

4.09 [HHHH+H

2.30 [****H

L28[4H
0.77[**

i).oor
j.::;;;:

:-lASS PERCENTAGE VERSLS JIAMETER ;:OR ",ACR SILICA

~-ASS ~EDrHN DIA,: 2.20E+OO UM. RHO: 2.660 AERODYNAMIC DIAl: 3.76E+OC eM.

PERCENTAGES EY COUNT PEfI'CEf';1AGES BY MASS
KAW - - - - - - --- - --- -- ----- - --- -_ .. ----~-_.. _.. _..

1''.'1' tUM. ) :OUNT DIFF. INTEGRAL D1FF. :NTEGRALj"!lH.

4.21E-i)2 i), ,j.)jOO 0.0000 :).0000 0.0000
5.17E-02 O. 0,0000 0.0000 0.0000 0.0000
6.J5E-02 O. 0.0000 0.0000 :).0000 010000
7.S0E-02 J. (;.7673 0.7673 ).0002 0.0002
9.5BE-02 ;j,5115 1.2788 0.0002 0.0004
: .18E-Ol ~ ( -~""l'"

2.557~ j).i)Oil 0.001:," l.~'~t

l.44E-Cl 1:, 3.3363 0.39:39 0.0060 ().0f:75
1. '77E-Ol :3. 3.3248 1.7187 (.(;097 .).:::7:
211EE-Ol 13. 3.8363 13.5550 0.0207 ).::i379
2.b8E-Cil "'1:' 0.3939 1'1.9489 0,0638 '),lC17£".:.

3.29E-Ol .:::~. 5.2824 25.8312 'J.l087 ),2104
4.04E-Ol 43. 10.9974 36.8286 0.3764 O.5B68
4.96E-Ol 31. 7.;;284 ~4. 7'570 1).5026 L0893
6.09E-i)1 J(. 9.4629 54.2200 : .1109 2.2003.. .~,. ,,\~ ='-, 13.2992 67.5192 2.3916 5.0919r. 't lC-').i,. .i":.

9. :3[-01 37. 9.4629 76.9821 3.8105 ,3.9024
1. t3E+I)(J -,' :.3824 82.3645 4.3870 13.2893~J.

1.38E+OO 29. 7.4169 1f).28i3 10.2444 23.5337
t.70E+(iO ... 4.:~9:1 ,4,3734 10.+679 34.0016

.09E+Oi) ,. :.3012 96.675': 1(i.105: 44.1G67

.56E+OO 1,2788 97.9540 11.:204 :06.1271

.1SE+OO : .2'768 99.2327 20.7807 76.1C'9
•El7E+OO , 7073 100.0(J()f) ")""1 -"""'i ~ 10f),vCOCJ. '-.Jli/"f,-J.

.75E+OO (:.JClGO 100.0000 0.0000 100.0000
I S:E +1)0 :::.0(;00 ~~)O. 0000 0.0000 100.0000
• !6E..OO '.1.0000 100.000(i ''J.!)OOO :(iI).:)OOO



3AMPLE Ie: l..UNG 22 - Pf;E~ 2885 _-: 7~L D-464 1: -JUL. -25 138

::l5S -----i)

liffi i t -,' ''',+ ~ '.:1-- --- ----- ---- ---- ----- ---(.:- ----- --- --- ----- -- -------1j

":;~'.~'4:1 :.'. ;).!.::=O~

'; :'; l;7 ~ -,
...'.'.,',., .. ! O.09[

J. ct)~

Q. (,958
0.61[H

~ 0.43[*

""~,J.

08.

34.

2.:3[HHH
2.16[HHH
3.89[HHHHH*

6.40[H**HUHHHtH

b. 48[HHHttHtHttttt

8.56 [HtHHtHttftttHtt***

9.33 [HHHt****HtttHtttHH

9.77 ttHHtHtttHtttttHttt"'tt

38. 11.93 [HtHtHHttttH4ftHHHtHtH**

11.06[tHH*HHHHHHHnHHHtt

7.43 [HtHHHHtHtH*H

6. 74 [H*HHtHH*HtH

ol.32 [HHHHttH

2. 94[t****",*t

1.90[*'****

45.
74.
75.

......,

..::.L.

86.

:so.
.,­,0.

128.

2.0876

0.3286

,., ~t"",""

v.,,;;.,( t'1

0.7474

;).1445

1.3842

1. 0199

(i .4(,36

0.1774

0.2676

(J.49S6
0.6086

: •.5637

(:.'1179
f !.,.,.,
"... "J"

3.1483
3.8663
4.7480
5.8308
7.1605

13. 1.12[***
10. '.).36[f"
.j. ;:'.26[*
1,0.0'l[
1. O.0Q[

!lASS PE;CENTAGE 'jERSUS DIAMETER :CR MACR 15 TOT. EXOGENOUS

~AS5 !lEDJAN DrA.: 2.36E+OO JM.;HO: 3.000 AERODYNAMIC DIA.: 4.'5E+00 !JtoI.

PERCENiAGES BV COUNT PERCENTAGE3 BY MASS
RAW -- ---------- --- ----- --- ----- -- --._-----

:lA. (Uf'!. ) COUNT T'\Tt:~ INTEGRAL D!FF. ~:nEGRAL..' .. I, •

:. .21E-I)2 O. 0.00i)0 ').0000 0.0000 0.0000
S.17E-02 . 0.0664 0.0864 0.0000 0.0000
6.35E-02 O. tJ.OCOO 0.0864 0.(,'000 0.0000
7.80E-02 ~ 0.6050 0.6914 0.0001 0.0001I.

9.58HZ 5. 0.4322 ( 1'":11"\/ 0.0001 0.0002." LJ~

1.16E-OJ 14. 1.2100 :.3336 0.0007 0.0009
1.44E-Ol 27. 2.3336 4.6672 0.0024 :).0034
1.77E-Ol 25. 2.1608 6.~280 0.0042 0.0076
2.18H11 45. 3.8894 10.7174 0.0140 0.0215
2.68E-Ol 74. 6.395'1 i7.1132 0.0426 0.0641
3.29Hll ~~ 6.4823 23.5955 0.0799 0.1439I~.

4.04Hn 99. 8.5566 32.1521 0.1953 0.339:
4. 96H)j 108. 9.3345 41. 4866 0.3945 0.7337
6.09E-Ol "." 9.7666 51.2532 0.7645 1.4982,l, .. ,J.

7. 47E-Ol 138. 11.9274 63.1806 1.7291 3.2272
9.18E-Ol 128. 11.0631 74.2437 2.9703 6.1975
J.13E·00 86. 7.4330 =1. b768 3.6960 9.3935
1. 38E+OO 72. 6.7416 88.4183 6.2084 lb.l019
1.7CE+OO 50. 4.3215 92.7398 7.3707 23.4726
:. ;)9t-i-OO ",A 2.9326 95.67a~ 1.2825 32.7551.J"t.

2.56E~OO .;...:.. 1. ;015 n.5799 11.1240 43.8792
3. 15E+00 13. 1.1236 98.7035 12.1740 56.0532
3.8iE+00 1'.). 0,8643 99.5676 17.3437 73.3969
4.75E+OO 3. 0,2593 ;9.8271 9.6364 83.0332
S.83E+OO 1. (:.0864 ~9.9136 5.9490 ,..." ....... ,.,"'!

::;:t.""t:i"",

7•16E+OO 1. ,j,0864 lOO.ex)oo 11.0178 100.0000
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SLICA :rlACR :

,. ...r· ...
'.'.'J"'_;.i.'

.... ,.. -;,-.,.
'.:,v t~l'.i

• '~~!T

".' • .i.:r"t

::.3:86
,;.4036
;:~ . .l~::6

1.3842

: .6999
:.0;;76
2.5637
3.1483
3.3663
4. i4BCJ
5. a308
:.1605

:),

4.

'::

36.

34.
:0.

,
~.

.1_. ',) • • _

0.31 [*

j.~:[H

1.23[H+

2A6[HHHt

3.69 :*+****.-***
4. 62 ~.-***********
3.31 [tHHHHtHHtHttHt

o. n:HHtttHHHHHt

3.31 :HUHttHHtHHHHt

3.31 [HtHH+HHHHtH+H

:1. 08 [HtH+HHHH+HHHtHHHH

..) .17ttHHHHtHtHH+HtHHHH

2.9: [HHtHHHHHHHtHU

D .~6 [HtHHtHHHHHHHHHH

3.08 [fof4*t..**
3.38(HHtHH

.;. •00 [*H***,*****
1.23(***
\).62['·

;).62:**
GlOOr
C'. 31 [*

~A55 PERCENTAGE 'ifRSlE DIAME'ER :CR MACR SILICA

MASS MEDIAN DIA.: J.82E+OO UM. RHO: 2.660 AERODYNAMIC DI~.: ~.ZJE+CII) JM.

PERCENTAGES BY COUNT PERCENTAGES BY "'..."H~~

RAW - ------ ------ ------- ------- ------ -- -_.-
DIA. (UM.: CGUNT DIFF I iNTEGRAL DIF~ • :NTEG;A~

4.21:-02 ), 0.0000 0.0000 0.0000 0.0000
5. 17E-1): 1 0.3077 0.3077 0.0000 0.0000
6.35E-02 '..I. '0 ••)000 0.3077 0.0000 0.0\)00
7.aOE ... O: o. 0.0000 0.3077 0.0000 0.0000
9.5Bf-(l2 .:::. 0.~154 t).9231 0.•)001 O.1))(i2

1. i8E-61 4. 1.2308 2.1536 0.0006 0.0007
1.44E-01 s. : ••615 •• 0154 0.0020 (1. 0~)27

:.77E-Ol
,., 3.6923 8.3017 0.0057 0.0084

2.18E-ljl 15. 4.0154 1'" :?'i"l " !~~ "'= 1 ... ,..." ~ co
....... ,LJ. V,Vh.U, ;j. v..:.~ ....t

L.6BE-Oi ':'r ~.3G77 2L230c Ij .~j't,J[
,-., ,'.' e ....
'J.vo,-,,:;,

3.29:-(,:1 6.76:;2 28.0000 0.0660 O. 1312
4,('4E-(:1 .i.f l 6.3077 36.3077 0.1499 -,.;."::'0,;. ,j,

4.96E-'Jl n. d.3077 44.6154 ,).2776 j.5S67
6.09E-01 36. :1.:)769 55. b923 0.6956 1.2444
7.47E-Ol -" .., 7612 60.4015 1.2345 2.4789J~. ;'\)1

1,18E-Ol 29. 311231 7~;.3846 i.a945 4.3:34
1 : 3E1"(iO 34. 10.4615 85.B462 ~.llJ5 8.48c9
1 I 38E+(J1) 10. 3.0761 aa.1231 2.2407 10.7276
1,7i)E-i-tjO 11 3.3846 ':f2.3G77 4.5649 15.2925
:, .j~'E+(!'~ 4. ',)(H)( ;6.3C77 .... "'," ~ , :S .254:~,,:.. '.111b

:,56E+DG , 1.2:08 ?7.5385 :1~13a 30.977'1..
" .1~5E+O(; ~. ;.6154 92. ~:~-a ::.:~:6 '~S.2~(\5

J, 37~+('{! ~.
.~ - .... '" 1 19.1)7b9 ;'1,6475 SO .3~60v.1i.JJ.

4 I i:E·:~>j ". :.0154 19.6923 16. i)852 o~ .1C.JJ

S,BJE...\)() ').))00 ;~'. ~;:2~: ,) I :)((H) ~5. -;'533
7. '6E.(iO ., -:;1'1,"7 : (.{:. »O~j 31. 0168 ~elj .OtjC~;v ...r." .
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TOT. E~OGENOUS ~ACR: 1~

).:)6.35

(:.1774
" ,.,f""!....
'-).~~ 1'1

(;.6086
i). 7~74

').917:;
I ,,,..,..,
... i'::' (.:;,

1.3842
:.6999
:.0876
:.5637
3.1483
3.0663
4.7480
5.5308
7.1605

14.

3:.
50.
7C.

113.
37.
:;:3.

~.,"i.
~"hi.

65.

28.

7.

5.

t,:;'iCHfH

:.:;4[HHHH

4. :5:*·" *-1+.....**
6.65 [* *****+.****
7.22[HHHtHHHHHH

,~ ~1 rtHtHHHHHHHHHtHHH.. ..... " .. ~

3.26: I(-·H· -t*-f ***..*.....-**
a•.::3 [..*""*'*+ *** **********"-*
:; .-:9 :tHHHHHHHHHHHHt

-'1.21 [HHf**t*****t***Ht*****

7 '7 -- tH*H**tHHt*****. ....... :-

4.'14: tHH*HtHH

6.17 [*...H.·H·*********.*
3. 9'1 [HHHHHt

:.66 [++**:H'*

1.42[+***
O.S5{t+
0.47:+
..). '.)9 ~

MASS PERCENTAGE ~ERSUS j:~MmR FGfi "'ACR '" TOT. EXGGENOUS

~A_SS MEDIAN DIA.: :.88E~0'(l Li'I.'HG: 3.(100 AERODYNAMIC CIA.: 4.;9E+00 JM.

PERCENTAGES 8't' COUNT PERCENTAGES BY MASS
RAW --------------- - -- -- --- ---------- -- ----

DIA. (UM. \ COUNt WF. I~rE3RAL [IFF. HFE5RALJ

4.2JE-02 \). ,).0000 0.0000 0.0000 0.0000
S.liE-v2 l. 0.0950 0.0950 c:. (~OOO :~.: •eCiC'll
b.35E-02 o. O.(iOOO 0.(951) 0.0000 C:.(iOOO
7.aOE-02 < ::),0950 ':1.1:;99 O.OO(yj 0.00(1)1.

1. :8f-02 ~ ).4748 0.6648 0.0001 0.0001
1.18E-Ol 14. : .3295 :''1943 0.0006 0.0005
! .44E-Ol 21. 1.·;~43 J.9886 0.',1017 O.(i025
1. 77E-Ol 31. 2.9440 6.9326 0.0047 0.007'2
:.18E-:)! el' ,1 .... ,..,,..

11.0809 :).0:41 0.0:13_IV. 't.dbJ

: .bSE-Cit 7(;, 6.6477 18.3286 0.0366 O.C579
J.29E-Ol 76. 7.2175 25.5401 0.0735 0.1314
4.04E-Ol 113. 10.7312 36.2773 0.2025 0.3339
4.96E-Ol 27. S.:6:1 44.5394 0.2887 0.6225

.09E-Ol 93. 8.0319 53.3713 i e:"'~ e: 1. Fr41\.' ....... t.l.'-'

.47E-Ol 101. i .5916 62.9630 1.1496 2.3436

.ISHI .., 1.2118 72.1747 2.C447 4.3884., r.

•13E+00 75. t .1225 79.2972 2.'1280 7.3164
.3SE+00 1::-- 4.9383 84.235: 3.7'598 11.0762
.70E+OO oS • 6.1728 10.4083 8.7042 19.7805
•:)9E+OO 42. .-1a8.~ 94.3969 1(!.4164 X'. 1968
.56E+OO 2a. .6391 17.0560 12.8611 43.0579
•15E+OO 15 . .4245 98.4805 12.7603 ee ~l"'''''..;...;.0.1.0:,,-

.S7E+00 1. .8547 99.3352 14.1796 69.9979

.75E+OO I:: .4148 99.0101 14.5895 84.5873o •

. S3E+OO t .C950 99.9050 5.4041 89.9914
•16E+OO .0950 100.0000 ~O .0086 100.0001)
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~,--- - - -- ••• -- - -- - -- - -- - - -- -'J- - - -- - - ----- - - ----- - - - - -- ~I)

:' .,.:':"17
'::'C035
J. :)750
.) .(.'955

':'. :445
O. t774
lJ.:179

(.3256

'~.4956

'::'6086
C.7474

1.3842
,.6099
2,(:576
:.5637
.J. :~63
3.3663
.1. 7480
:..a~08

3.7935

4.

3.
"

:6,
:6.

17.
o.
4,

0.
"v.

i).
,
v.

., r,t,]..~ .... "~ ~

...7i [fJ.

< ~ so:: if*.
• • .I.'-'\.

4.:1 [If·......+f+fff

J. 45 [***H:·........

~ .b6 [********tf'*'**·H·iH....*..
j. 43 [.***tf+f****fiH·..**+f*·H·

11. 3S L'****t*tft*tH~**t+**H+++t"'*.olf*
7•66 ['HfH+f+tt't****'''''+*f*

1.76 [***'*'*'*********+++****'*<11''''''+*
: 3. :9 [++*+****+*******...+******+10.......4*+**
a. 4-3 [+*f*****++*f+H****,****
: .36 [fH+*,*'lHH..H·ft+

c. 51 ~H**'**********'''-ll-**
".07~HHHH

t..5JC t ·u *
:.:3[fl"·

0.:)(:[
J,;)Q[

J.oor
0.0([

:A~PtE IJ: LUNG 22 - PREP 2889 Cd -C1.6 b5ML D-462
"ASS PERCENTHGE VERSUS D!AMEHR FOR MACR ,;,:eA

PERCENT~.GES BY CQJJNT 'ERWITA6ES BY ~ASS

RAW .----- ---- ----- ----- -- ---------.---- ---
DIA. (UM. i :::LNT DIFF. rNT,GRAL DIF;: a !NTEGRAi.

4. 21E-02 V. O. (JQoo 0.0000 o.onoo ~) .oooc
5. 171-02 ~. J.7663 .).7663 0.0001 ).:::001
6.35E-02 ." 0.0000 0.7663 0.0000 ~) .0001
7.80f-02 4. 1.5326 2.2969 0.0007 O.'.)OOB

9.5BE-02 .. ::.7663 3.0651 O. Wi)6 ,).0014
1. 18E-Ol .J. 1- 1494 4.2146 0.0017 :).0031
1.44E-Ol 5. 1.9157 b. :303 O.')O~3 :'.;)(24

1.77E-(il 11. 4.2:46 10.3448 0.0217 ). ~):Ol
::. ~aE-!)l 9. ".4483 13.7931 C.(1329 ':1.:)630
2. b8E-11I :0. 7.6626 2~.4S59 0.1353 0.1984
3.:;E-Ol ... d.42:;~ 21.8851 ;).2~,"'1 :).4741
4,J4E-01 31. l1.B774 41. 7625 0.7196 1.1937
4.96E-Ol .i.'.'. 7.6628 49.4253 0,8598 :.0534
o. ')9E-01 20. 9.9617 59.3E70 2.0701 4.1235
7. .47E-!~1 36. :3.7931 7:3.1801 :.,3084 1.4319
;.. 13E-Ol ~i... 8.4291 21.6092 6.0081 15.439Q
1.13E+CO 14. 5.3640 36.9732 7,0809 22.5209
1.38E+l)O ~7 . 0.5134 93.4866 15.9244 38.4453
1.70E+OO a. 3.0b51 i6.5517 13.8789 5:.3242
2. :)9E+OO 4. [.5326 98.0843 I" ""C:;il"'\ 65.1763..";;..::N,,,.;.

2.56E+O(l 4. ! .:326 99.6169 23,8027 383m
3.15E+OO :. '.).3631 :)0.0000 11,)209 :»).')000
3.a7E~00 O.C<JC{\ ::)6.:)00(:' ,),0000 !:)o.oooo
4.75E+CO O,OO()l) :'Y).;)O(JO ,GOOO lOt). 0000
~.83E+'JO C.0000 :Ch) .:}JO(:· ,(iONJ 100.000(;
7.16E+(H) :.).0000 1~)O .0000 .cooo 100.:lJOC
8. 79~·OO '),;)1)00 101),0000 ,ooo() W~).t)OOG
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.. '., ~ 'i'
.• ' •.•''''!"...

i:i."j63~

:::.:)780
;:;.09~8

:).1774

U676
C.3236
0.4036

.:'.01:'36
;, 74"4
:'.9179'
1.1272
1.3842
:. 6999
2. ,)8?b
2.5637
3.1483
3.3663
4.7480
::.8j06
7.1605
a.793S

3.

00.
'13.
66.
53.

31.
14.
1:.
t.
7

:•.• i;lj ..

1:;.4:;[*
0.69[t*
(:.36[H
: .,:3:~*'tt
:; .:'S :*"t*.*.'*'''
3.34[HHHHt
~ ,23 [....fJJ**'*+***....
'(.2(:[**..tt.........**·H·f·H·..·H

c. 74[**·H·H··H·**lfft-f·Hf**·....+*

a.74[****·..I..+...+..f-*"!-**·**·*,*·**
8.11: ....·H..H·.......*.t***H+H·f**t

8. 31 ~"f..+HfH·***f**f******
9,:5 [ftf**fH·***,*+t,*...I*+H...,* ..*
7, :7l**f*+*"~H+'H**'H+*,**
6.26 ["1**+""****,*'*'*+**
5.66 [*f·HH+...·H·HU·

4.~4[tHttHHtH

J. clJ: *.f·H~H*
2.66[HtHH

1.20[***

.. i~"

'·'·J.(L
,. , ... ~

''''·'','L

SAMPLE ID: LUNG 22 - :REP 2569 :U-CL6 65ML D-4b8
MASS e'ERCENTAGE JERaJ5 DIAMETER FOR !lit,S" ~5 EXOGENOUS

MA3S ~EDIAN DIA,: 4.71E+Ot) JM. ~HC: 3.000 AERODYNA1I1IC DIA.: :.l~E"'{)O ~~.

J~,;CE~TA3E5 BY COUNT PERC~NTAGES 3~ 'ASS
RA~ -- --- --- ---._- ------ -- --~.-- +- --- -- -- --

[it~. (UM. : CCU~T JIFF. INTEGRAL DlfF, I'HEGRAL

4.21E·02 'j. 0.0000 C.O(JOl) :i,,:)rXH) "0.0000
S.17E-~)2 '. 0.2571 0.2571 ).(ll)OO ').0000
6.35H2 " J.4284 0.6855 Ci.OCOO :::.0'000.).

7.80E-02 a. 0.6B55 1. 37 to 0.000; O.GOOl
9.5SE-a: 10. ::.8569 :.2279 0.0001 C.O(ll)2
L1SE-0! 19. 1.0261 .. ,"e;'.,\ ).:::004 C.(iG06J.O,·ov
1.44E-01 36. 3.0848 0.'1409 ').(l01~ C.0022
1.77E-Ol 39. 3.3419 10.2828 O.OOjl ').0053
2.1SE-i)! 6:. 5.2271 15.5099 0.'j089 c.:n42
:.66E-O: 84. c.1979 22.7078 :).0228 0.0370
3.29£<:: 02. 3.7404 31.4482 0,')513 0.0883
~.:>~E·{::~ 02. 3.7404 40.1885 0,0950 0.1833
4.96E-O: 04. 3.9117 41.1003 ,),: 794 :;.36:7
o,09E-(.'1 97. :.31:1 57.4L22 ).3098 0.67:5
7.47E-Ol 108. '1.2545 66.666c ;:;.632'1 1.3::4
9.1EE·!)1 db. 1.3693 74.0360 (1.9423 2.:5:17
1,13E+00 7;. 6.2554 30.2914 ! .4013 3.7350
[.38£+00 =0. 5.6555 3:.9469 :.J.B04 . "')11:\"0 ........·...

1,70E+\)C' 53. 4.5416 10.4884 3.6889 9.9(;43
:.09t+(:O ,. 23991 ~3.4876 4.5117 14.4160~.,;.

2. S6E+OC 3: . 2.6564 i6.1440 '7.4009 21.2169
3.15E.o.I)O :4. : .1,97 7( .J436 6.1902 28.;)071
3.37E.O(i i: (:, ~4=6 ;9.:562 ;".:)07; ~7 .0150
4. 75~·OO "";12 19.0574 3.6496 50.0046
5.33E+00 .5996 ,'., .657: 9. ~62C 70.·3266
7,:6t+(JO .1714 ;9.B286 0.4042 CO.7:;0e;
8. 7~E+O(; .17:4 1(;;).;)000 1 - .-:'~. : ,),). 0000.. '1.~O1l
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APPENDIX 2

CUMULATIVE PARTICLE SIZE LOG-PROBABILITY PLOTS FOR 35 COAL MINER LUNG SAMPLES
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The data presented in Appendix 2 consist of cumulative frequency/particle size
log-probability plots for the 35 coal miner lung specimens analyzed. The
circular area equivalent diameter/frequency data presented in Appendix I were
used by a minicomputer to prepare the least squares regression curves shown in
the plots.

The accuracy of the data derived from the log-probability plots in Appendix 2
depends on the numbers of particles analyzed. A total of 250 was arbitrarily
chosen as the minimum number of particles required for preparing the plots.
Hence, plots were not prepared for the silica distributions for lungs 2, 3, 5,
and 20 because less than 250 silica particles were analyzed for these lungs.
Also, note that, in general, the upper and lower 10% of the cumulative data
were not used in preparing the plots since there were usually not enough
particles within these fractions to be statistically significant.

The number median diameters for each size distribution were determined from
each plot. Also calculated from each plot was the geometric standard
deviation, ug, which is defined as the size at the 84.1% value divided by
the number median size. Mass median and mass median aerodynamic diameters
were then calculated as outlined in the text and presented in Tables 12
through 15.
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25 --r1ay-88 LUNG 1 -- SILICA

PROBe PRED.PR08
DIAMETER LOG.DlAM. COUNT - CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=:=~~===~=~=======================:=====~===========================~====

i). (j227 -1.64397 (I ~) 0. OO~~ (1 • ()O~~

0.0279 -1.55439 0 0 0.00% 0.00%
0.0343 -1.46470 (I 0 O. OO~·~ () • C}()~~

0.0421 -1.37571 0 (> (> .oew. C>. ·)0%
(). 051 7 -1 .28650 0 0 O. OO~1. (} . ()()~/~

0.0635 -1.19722 (I (> (I. (lOi'~ () • ()()%.

0.0'78 -1 .10790 0 0 o.om:. 0.00%
0.0958 -1.01863 3 3 0.76% 0.76%

0.118 -0.92811 0 3 0.00% o. 76~:'

(>.14't -0.84163 1 4 0.25% 1 .OD~
0.177 -0.75202 8 12 2.02% 3.02%
0.218 -0.66154 8 ;::),-, 2. 02~1. 5.04%- -.1

0.268 -0.57186 19 39 4. 79~~ 9.82%
0.329 -0.48280 29 68 7.30Y. 17.13~.-O.95112 -O.47~i49

0.404 -0.39361 28 96 7.05% 24.18%-0.70857 -0.40101
0.496 -0.30451 45 141 11.34% 35.52%-0.37916 -0.29<;186
0.609 -0.21538 39 180 9.B2Y.. 45.34%-0.11992 -0.22026
0.747 -0.12667 50 230 12.59% 57.93%0.204946 -0.12050
0.918 -0.03715 34 264 8.56% 66 . 50~'.0 .434486 ':"0.05002
1.13 0.053078 45 309 11.34% 77 .83%0-.773636 0.054111
1.38 0.139879 32 341 8.06Y. 85.89% 1 .0724-46 O.145E163
1.7 0.230448 21 362 5 .29~'. 91.18%

2.09 0.320146 19 381 4.79% 95.97%
2.56 0.408239 11 392 2.77% 98 . 7't~':

3.15 0.498310 2 394 0.50% 99.24"'.
3.87 0.587710 3 397 0.76.,'. 100.00"1.
'-1-.75 ().676693 0 397 I). om'. l(lQ.OO%
5.83 0.765668 0 397 Cl • OO~t. 100.00.,'.
.... l' O.'354Q13 0 397 o .00t,'. 100.00Y./ ... 0

8.79 0.9 l }3988 (> 397 (; .()()~,~ 100.00%
10.8 1.033423 0 397 ».00.,'. 1 00.00.,'.
13.3 1.128851 0 397 0.00% 100.00%
16.3 1.212187 0 397 0.00% 100.00%

20 1.301029 0 397 o .OOY. 100.00Y.

Reg r ess i (;!D

CClnstant
Std En- elf Y Est
R Squared
No. of Observations
D~grees of Freedom

Output;
-0.18344
0.008106
0.998817

8
6

0.655479 = GEOM.MEn.

1.329286 = 84.1 %

2.027960 = GEOM.STD.DEV.

X COQffi~ient(s) 0.307059
Std Err of Coef. 0.004313

2.936861 = MASS MED.DIAM.

2.7 = DENSITY

4.825755 = AERO.DIAM.
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LunG 1 -- E;<OGEt-10IJS

FF,J8.
DI~~ETFR LOG.DIAM. COUNT CUM.couNT PERCENT CUM.FERC.CUM.PERC.CLM.FREC.

-(j .~876'"

-0. '3<?(:8r::
-(:; •.:3()~.o'7
-0.cO~;;8n

-0.1.1981
-0.04+2::1
\).O~81.~5

O.13Q ·S1 ~

2 . .=,;l"l,

0 .. 58~';

0.001.

(~ • ·Je: ~.~

~.) • CH)~':

o. OO~t.

I') • i.:-':) ~.

9. lC?'~

! '5. 12%-1 .029:;e
22.72~ 0.7554'5
31 • c:;J8~'.-O .l+7oQO
42.98%-0.18107
~3. 18~~O.08185't
62.1~%0.31~409

72 • 9'+ ~'.O • 6 1QSl "t

aO.5"ty,O.a6~73a

E~. ge~',l • 1 1'1'7-1
92.40'1,

-=c; • 86~':

9Q. 93~~
100.0m~

100.00%
1(;0.00Y.
100.00'!.

-:). OO~'.

0.29~~

o .1.)7~~

0.0":"%
0.0,)%
0.00%
I) .00·1.

(I. 1,+~';

C,. ':":3''',

i.).G(;~'~

C,. i~\~)~~

I') • <,)i) ~~

3.98~;

5 .93~:

7.60%
9.2':'%

11.00%
10.2'J%

8.97%
10. 7S~'.

7 .OO~'

6.4't%
5.43%
3. oE~~
1 • 23~~

1'-"

o
6
8

1~

26

o
:)

127
209
314
442
594
73:5
8:59

100e
1113
1202

. 12.7"7
13?7
13... 4
13~.3

1373
137·~

1380
1381
1382
138Cl
1382
1382

:..
1
1
o
o
o

(I

o
,.)

. !

6
2
6
~2

3,
~5

17
1..~

10
'3

82
105
128
152
1'+1
124
149
10:;

SQ

"). :656~8
') .. 55.... ';13
0.<;;43988
1.033423
1. 1238~1
1.212187
1.3010~9

-,). \J615~
-0.5'7186
-0. 482sn
·').39361

-0.30451
-IJ.2153S
-O.126~7

--0.03715
0.053078
0.139879
(;.230448
(I • 32') 1"+0
U .......·8;~3·~
O.4QS310

C:;. ~:33

•• 16

_1;".8

13.3
16.3

20

2.' ~q
2 .~.~

3.15
_ .87

. ­L • /

i).2~8

O.32~

0.40,+
( .4'716
(,.60Q
0.7'+7
0.918

: .13
1.28

'"" .. C:·2P'" - t . ~4~C;7
;, • <"2'79 --1.5'::-'+39

• I ~·.)63-5 -1.1 C 7&E
, • ;~; -~j 1 • 1O'-;'~l)

(~ •..:,~ =:8 .- t • (:t 'L 663
;'J • 118 -0.98911
". ~H -':,.a.163

i.:.... IS l:.ant
3td Err of V Est

1=: :3,~ ..I,.., ..d
No. of l~bSl!::rvittiO\l!!

;, -,,~, ~cs of F,-el~dum

Cl..&'tpl..d: :
-0. 14e8c;l
O.OO~018

o. ~C?C?4,~7

<::l
1 • S2'732~ • 84.1.

2. 1~20':"5 = GEOt1 • .3 ~i i • Di.::') ..

X Cooffici~ntls) 0.330828
':3 : J E:l I· cd Co~·f. i) .002885

4.066002 = MASS MED.DI~~.
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LUNG 2 -- EXOGENOUS

PROB. FRED.PROS
DIAMETER LOG.DrAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CLM.PREC.

(). (>227 -1.6~397· 0 0 (> .OO~~ O.OO~

0.0279 -1.55439 I) 0 C>. O(l~~ I).OV;'
0.0343 -1.46470 (> () (). (}(j~'~ (). (10~1~

0.0421 -1.37571 0 () 0.00% 0.00%
0.0517 -1.28650 2 2 ().19~~ 1:). 19:',;
0.0635 -1.19722 0 2 0.00% O. 19~~

0.078 -1.10790 2 4 O. 1'7'1. 0.38%
0.0958 -1.01863 5 9 0.47% o .85~.

0.118 -0.92811 14 23 1.32~ 2.16Y.
0.144 -0.84163 13 36 1.22% 3. 39~~
O. 177 -0.75202 26 62 2.45% 5.83%
0.218 '-0.66154 26 88 2 .45~'~ 8.28,..
0.268 -0.57186 58 146 5.46% 13.73%-1.08841 -0.56093
0.329 -0.48280 53 199 4.99% 18 .72".-0 •89227 -0.48298
0.404 -0.39361 73 272 6.87% 25.59%-0.66467 -0.39254
0.496 -0.30451 79 351 7.43% 33.02~..-O • 44786 -0.30638
0.609 ·,0.21538 85 436 8.00% 41.02%-0.23242 -0.22076 .
0.747 -0.12667 88 524 8.28% 49.29%-0.01812 -0 .13~:i60

0.918 -0.03715 93 617 8.75% 58. 04~t.O ~ 207788 -0. 04~583
1.13 0.053078 107 724 10.07% 68.11%0.479488 0.062139
1.38 0.139679 63 767 5.93% 74. 04~~O.653120 0.131.139
1.7 0.230448 84 871 7.90% 81.94%0.916260 0.235709

2.09 0.320146 60 931 5.64% 87.58%1.147475 O.3275~2

2.56 0.406239 56 989 5.46% 93 .04~~

3.15 0.498310 35 1024 3.29% 9er.33%
3.87 0.587710 16 104() 1.51'l. 97. 84~~

I -a:=o: 0.676693 9 1049 0.85% 98.68%"+. / '-oJ

5.83 0.765668 10 1059 0.94% 99 .62~~

7.16 0.854913 4 1063 0.38% 100.00%
8.79 0.943988 0 1063 0.00% 100.00'l.
10.8 1.033423 0 1063 O.GO%. 100. OO~.
13.3 L 123851 0 1063 0.00% 100.00,...
16.3 1.212187 0 1063 0-.00% 100.00%

20 1.301029 0 1063 0.00% 100.00Y.

X Coefficient<s} 0.397392
Std Err of Coef. 0.003322

Regression
Cc.nstant
Std Err" of Y Est
R Squared
No. of Observations
DQgre~s of Freedom

O'-l tpu:t: :
-0.12840
0.007815
O.9~371

t1
9-

0.744037 s GEOM.MED.

1.857749 = 84.1 ~.

2.496848 = GEOM.STD.DEV ..

9.172977 :a !'tASS MED •DI At'1 •

3 = DENSITY

15.88806 = AERO. D I A!'1 •
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LUNG 3 EXOGamUs

PROB.
DIAMETER LOG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.FFEC.
=====~=====~=========================;-==-=;;======~========:===~=======

~) • (~22/' -1.64397 '.) 0 (} .O(>j; (j • CoO :':
0.0279 -1.55439 0 (> 0.00% o .. (}(~~.~
0.0343 -1.46470 () (l I:) • O,:)~~ o • (}O~,~

(>.(i421 -1.37571 (> 0 0.00% D .. ()()~.~
». ;,~;51 7 -1.28650 (; (j () • O~)~)~ ~) • I)(}~{

() .. i')635 -1.1'-?722 0 () () .. O(}Y.. () .. i)()%

0.078 -1.10790 2 2 (). 37~'~ ;). 37'/~
0.0958 -1.01863 \) 2 ,") .. o()~~ 0.37%

0.118 -0.92811 0 2 O.OOY. 0.37%
0.144 -0.84163 3 5 O. 56~'. (> .93~'~

0.177 -0.75202 3 a (>. 56~'. 1 • 49~'~
0.218 -0.66154 12 20 2.24% 3 .. 73~':
0.268 -0.57186 17 37 3.1 '7%. 6. 9(i~;

0.329 -0.48280 25 62 4.66% 11.57%-1.18788 -0.4994'=1
0.404 -0.39361 33 95 6.16Y. 1. 7 •72~~-O. 92876 -0.40076
0.496 -0.30451 43 138 8.02Y. 25.75Y.-0.65980 -0.29828
0.609 -0.21538 46 184 8.58Y. 34.33%-:-0.41165 -0.20373
0.747 -0.12667 48 232 8.96Y. 43.28%-0. 17320 -0.11288
0.918 -0.03715 52 284 9.70% 52.99%0.076737 -0.01764

1.13 0.053078 37 321 6.90Y. 59.89%0.256203 0.0507:34
1.38 0.139879 40 361 7.46r. 67.3SY.O.458201 0.127700
1.7 0.230448 46 407 8.58% 75.93%0.712193 0.2244'76

2.09 0.320146 36 443 6.72Y- 82.65'1.0.942728 0.312315
2.56 0.408239 32 ...75 5.97Y- 88. 62~~1 • 197021 (j .. 4()'=t2(i6
3.15 0.498310 22 "-97 4. lOr. 92. 72~~
3.87 0.587710 16 513 2. 99~~ 95. 71 ~~

4.75 0.676693 8 521 1.49% 97.20%
5.83 0.765668 9 530 1.68% 98. 88~~
7.16 0.854913 3 533 o _56~;' ~·9. 44~";

8.79 I) .·~43988 1 534 0.19%. '~9 .63%
10.8 1.033423· 1 535 0.19% 99.81%
13.3 1.1.23851 0 535 0.00". 99.81%
16.3 1.212187 1 536 0.19% loo.oor..

20 1.301029 0 536 0.00,... lOO.OOY.

Regl"'easic.n
Constant
S'l:d Er)- of Y Est
R Squared
!'Ie•• C:lf ObservatiC:I\'s
Degrees Df Freedom

Output:
-0.04688
0.012142
0.998481

11
9

0.897668 a SEOM.MED.

2.158424 = 84.1 %

2.404478 = GEOM.STD.DEV.

X Coefficient(s) 0.381020
Std Err of Coef. 0.004952

9.036459 = MASS MED.DIAM.

3 = DENSITY

15.65160 = AERO.DlAM.
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26-May-88 LUNG ~ SILICA

PROS. PRED.PROB
DIAMETER LnG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=":=========~===========================================================;

O. Ci227 -1.64397 0 (I 0.00% o .. (}(} ~l~

(>. ()279 -1.55439 0 I.) 0.00% (>.00:-'.
0.0:343 -1.'~6470 (> 0 0.00% (l .. (jO~'~

0.0421 -1.375'71 (> (I 0.00% C). ()(}~~.

(}. ()51 '7 -1.28650 0 (> 0.00% () • (>0 ~,~

0.0635 -1.19'722 0 0 (>.om~ 0.00%
0.078 -1.10790 0 () 0.001- () .\)()~,~

0.0958 -1.01863 0 0 o.om~ 0.00%
0.118 -0.92811 0 0 o. oo~~ 0.001-
(> " 1/t4 -0.84163 1 1 0.32% (I. 32~'.

0.177 -0.75202 1 2 0.32% 0.641-
0.218 -0.66154 4 6 1.28% 1.92%
0.268 -0.57186 7 13 2.24% 4.17%
0.329 -0.48280 23 36 7.37% 11.54%-1.18928 -0.46679
0.404 -0.39361 16 52 5.13% 16.67%-0.96877 -0.39870
0.496 -0.30451 29 81 9.29% 25.96%-0.65320 -0.30125
0.609 -0.21538 27 loa 8.65% 3"-.62%-0.40377 -0.22423
0.747 -0.12667 32 140 10.26Y. 44.87%-0. 13203 -0.14032
0.'718 -0.03715 40 180 12.82% 57.69%0.198623 -0.03822

1 • 1::'~ 0.053078 32 212 10.26% 67.95%0.474971 0.00+7111
1.38 0.139879 34- 246 10.90% 78.85%0.807428 0.149770

j .7 0.23044-8 23 269 7.37% 86.22Y.l.086363 0.235903
2.09 0.320146 22 291 7 .O5~~ 93.27%
2.56 ().408239 16 307 5.13% 98.40%
:~. 15 0.498310 3 310 0.96% 99.3~1.

3 .. 87 0.587710 0 310 0.00% 99.36%
/+ _ 'J'S O.67669~ 2 312 0.641- 100.00%
5.83 0.76,5668 I) 312 0. 1,)0% 100.001-
'',' .16 0.854918 I) 312 (I. OO~/~ 100.(1(11-
8.'79 0.943988 I) 312 0.00% 100.001-
10.8 1.033423 0 312 0.00% 100.001-
.18.3 1.123851 0 312 0.00% 100.00%

Cnnstant
Std Err elf '( Est
R Squared
No. of Ubservations
Degr~~5 of Freedom '

Regression OutlJut~

-0.09955
0.010154
0.998485

9
7

0.795142 = GEOM.MED.

1.618956 = 84.1 %

2.036058 ~ GEOM.STD.DEV.

X CD~fficie"t(s) 0.308790
Std Err of Co~f. 0.004545

3.623533 = MASS MED.DrAM.

2. 7 = DE:~~S I TY

5.954072 = AERO.DrAM.
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~6-r'lay-88 . LUNG 4 EXOGENUUS

PRU8. PREU.PRU8
UIAMET~R LUG.DIAM. CUUNT CUM.COUNT P~RCENT CUM.PERC.CUM.P~RL.CUM.PR~L.

;===~============:====_==a=s_===========~============~====~:=========:===

0.0227 -1 • (;)4d9'/ () C) t:) • (}()~~ O.(J(i:.·..
o.ocn';l -1.~5439 0 (> O.OO~. O. O(l"~
U.0343 -1.46470 (I 0 () .(}()~'. O. (i(l%.

0.0421 -1 . 8"/~·/ 1 0 (> O. OO~'. O. OO~t.
0.051'7 -1. 286~(l 0 0 (). (i(}% O.OU%
0.0685 -1.1'022 0 (> 0.00% O. OO~.

0.0'/8 -1.10"]""0 2 2 0.12% O.12'l.
0.09:'8 -1.01863 2 4 0.12% 0.23%

0.1.18 -0.92811 2- 6 0.12% 0.35%
(> .144 -0.84163 5 11 0. 29~'. 0.64%
0.177 -0.'/5202 11 22 O.64Y. 1.2'7%
(>.~18 -O.661~4 27 49 1.56% 2.84j'.
0.268 -0.57186 60 109 3.47% 6.31~'.

0.32';1 -0.48280 117 226 6.77% 13.09~';.-1.11"/OO -0.49242
0.404 -(1.39361. 138 364 7.99% 21.08~'.-0.81002 -0. 3'~6:56
0.496 -0.30451 170 534 9.84Y. 30.92Y.-0.50698 -0.30193
0.609 -0.21538 193 727 11.18% 42.10%-0.20414 -0.20736
0.747 -0. 126cO 189 916 10.94% 53.04Y.0.078150 -0.11921
0.918 -0.03715 189 1105 10.94% 63. 98~'.0.365589 -0.029{r5

1.13 0.053078 154 1259 8.92% 72.90%0.618708 0.049585
1.38 0.139879 1::53 1412 8.86Y. 81.76%0.909744 0.140467
t.7 0.230448 107 1519 6.20% 87. 96Y..1 • 1=4988 0.220173

2.09 0.320146 8~ 1605 4.98". 92.94~/.

2.56 0.408239 61 1666· 3.53Y. "~6. 4'7%
3.15 0.4'i8310 32 16'-18 1.8::iY. 98.32Y.
3 .. 8'; 0.58'7710 19 1717 1.10Y. 99 .42~~

4. '/S 0.67669::3 '7 1724- O.4U'. 99. 83~'.

5.83 0.765668 2 1726 O.12Y. 99 .94~';.

'/.16 0.85491"3 Q 1'726 O.OOY. 99 .94~~

8.79 0.·~43988 0 1726 O.OOY. 99.94%
10.8 1'.033423 1 1727 0.06% 100.00%
13.:3 1.12.3851 0 1727 0.00% 100.00%
16.3- 1.212187 0 1727 0.00% 100.00Y.

20 1.301029- 0 1727 0.00% 100.00"..

Rggression
Constant
Std ~-r of Y E:st
R Squared
1'-10. o'f Obs.ervations.
Uegrees of Freedom

Output~

-O~ 14362
0.00"7b09
0.999149

9
7

0.718421 = GEOM.MED.

1.474524 - 84.1 %

2.052448 = GEOM.STD.DEV.

X Coef'ficient<s) 0.312272
Std Err of Coef. 0.003443

3.388492 = MASS MED.DIAM.

3 = DENSITY

5.869041 = AERO.DlAM.
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25-May-88 LUNG 5 . -- EXOGENOUS

PROB. PRED.PRes
DIAME1ER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
===========~==;=======:=======-=======================================~=

0.0227 -1.64397 (; » (). O():.r~ o.()()%

0.0279 -1.55439 1 . 0.09% 0.09%J.

(>. (>343 -1.<;·6470 0 1 (>.O()% 0.091.
O.O't21 -1.37571 0 1 (i.O(}% o. 09~1,.

0.U517 -1.28650 0 1 o. OO~I,. 0.09%
O.p635 -1.19722 1 2 0.091. o • 18~~

0.078 -1.10790 3 5 0.28~ 0.46%
0.0958 -1.01863 4- 9 o. 37~~ 0.83%

0.1,18 -0.92811 5' 14 0.46:10 1.29:10
;). 14'~ -0.84163 18 32 1.66% 2.95%
;).177 -0.75202 15 47 1 .38~1,. 4-. 33~I,.,
0.218 -().66154 33 80 3. 04i~ 7. 37::t~

0.268 -0.57186 63 143 5.80:10 13.17~1,.-1.11336 -0.56478
0.329 -0.48280 64 207 5. 89~'. 19.06%-0.88007 -0.48996
0.404 -0.39:361 90 297 8.29% 27.35:10-0.61123 -0.40375
0.496 -0.30451 128 425 11.79% 39 • 13%-0 • 28204 -0.29817
0.609 -0.21538 115 540 10.591. 49.72%-0.00709 -0.20999
0.747 -0. 126b7 109 b49 10.04~ 59.76%O.2~2e43 -0.12663
0.918 -0.03715 115 7b4 10. 59~. 70 • 35~1,.0 .543489 -0.03342

1.13 0.053078 91 855 8.38Y. 78.73Y.0.803485 0.04-9958
1.38 0.139879 79 934 7.27Y. 8b.OO~H .077129 0.137718
1.7 0.230448 55 989 5.06% 91.07'l.

2.09 0.320146 32 1021 2.95:t. 94. 01 ~~

2.56 0.408239 24 1045 2.au'; 96 .22~"

3.15 0.498310 24 1069 2.21% 98.43%
3.87 0.587710 7 1076 O.641~ 99 .08~~

4.75 0.676693 6 1082 (). 55~ 99. 63~;'

,5.83 0.765668 4 1086 0.37% 100.00'/,
7.16 0.854913 0 1086 (i.O(t+,t.. 100.00";
8.79 0.943988 0 108b o .OO1~ 100.00Y.
10.8 1.033423 0 108b 0.00% 100.00%
13.3 1.123851 0 1086 o.oor. 100.0(>Y.
16.3 1.212187 0 1086 0.00% 100.00%

20 1.301029 0 108b O.OO~ 100.0tW..

X Coefficient<s) 0.320706
Std Err of Caef. 0.003051

Regression
Co"stant
Std E:rr of Y E:st
R Squared
!'Io. of Observcd:ions
D~grees of Freedom

Output:
-0.20772
0.OO~5~4

0.9993~6

9
7

O.~19835 "" GEOM.MED.

1.297126 "" 84.1 %

2.092695 "" GEOM.STD.DEV.

3.182590 = MASS MED.DIAM.

3 = DENSITY

5.512408 = AERO. DIAt'1.
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26-May-88 LUNG 6 -- SILICA

PROB. CPED.PROB
DIAliETER LOG. DrAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.FREC.
===================================-=================~======~========:===

(). (}227 -1.643''i7 0 (I u.uor. o .ou~·~

0.0279 -1.55439 1 1 0.22% 0.22%
0.03/-)3 -1.46470 (I 1 0.00% (I .22~~

0.0421 -1.37571 0 1 O. oo~~ () .. 22Y..
i:) .. ~)51 7 -1.28650 t) 1 () .. O()'l~ o •22~/,
0.0635 -1.19722 () 1 0.001. (). 22~t.

o. C08 -1.10790 0 1 O.OO"t. 0.22%
0.09:58 -1.01863 2 3 0.44Y. 0.67%

0.118 -0.92811 2 5 0.44Y. 1.11 %
0 .. 144 -0.84163 1 6 o. 22~~ 1.33%
O. 1,}7 -0.'75202 2 8 0.44Y. 1.77%
0.218 -0.66154 9 17 2. oo~~ 3.7'7%
0.268 -0.57186 29 46 6.43% 10.20%-1.25747 -0.597·4''i
0.329 -0.48280 36 82 7.981. 18.181.-0.91186 -0.484;27
0.404 -0.39361 38 120 8.43% 26.61%-0.63353 -0.39310
0.'+96 -0.30451 55 175 12.20% 38.801.-0.29085 -0.280l34
0.609- -0.21538 46 221 10.20% 49.00%-0.02563 -0.193'96
0.747 -0.12667 42 263 9.31% 58.31%0.214889 -0.11517
0.918 -0.03715 40 303 8.87% 67.18%0.453544 -0 .O36~~9

1.13 0.053078 34 337 7.54% 74.72%0.674280 0.035316
1. d8 (1.139879 44 381 9.76% 84.48%1.013855 0.1465:55
1.7 0.230448 20 401 4.43% 88 • 91 %1 • 211640 0.2113'+6

2.09 0.:320146 20 421 4 .-43~ ._-93-~'l.. -.
2 .. 56 0.408239 18 439 3. 99~'. 97.34'l.
3.15 0.498310 9 448 2.00r. 99.33%
3.87 0.587710 1 449 o. 22~~ 94 • 56;,~

4. ·,/5 0.6706'-t3 2 451 0.44Y. 100.00'"
5 .. 83 0.765668 0 '+51 0.00% 100.0r.:W.
7.16 0.8::;4913 0 451 (I. oo~~ 100.00%
8.79 0.943988 0 451 0.001. 100.00%
10.8 1.033423 0 451 0.00% 100.00%
13.3 1.123851 0 451 0.007. lOO.OO%.

RegresliiIion
Cc.,nat.nt
Std Err of Y Est
R Squared
No. of Ob~ervations

Degrees of Freedom

Output:.
-0. 1855b
0.017804
0.996129

10
8

0.652280 = GEOM.MED.

1.386809 ,.. 84.1 r.

2.126093 = GEOM.STD.DEV.

X Coefficient(s) 0.327582
Std Err of eoef. 0.007219

3.595286 = MASS MED.DrAM.

2.7 "'" DENSITY

5.907658 = AERO.DIAM.
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25-May-88 LUNG 6 _ -- EXOGENOUS

PROB. PRED.PROB
DIAMETER LOG.DIAN. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.. CUM.PREC.
:=======================================================================

(). (>227 -1.64397 0 (l 0.00% 0.00%
0.0279 -1.55439 1 1 o . (l7~~ 0.07%
(i. 03'.. 3 -1.'+6470 0 1 0.00% 0.07%
0.0421 -1.375'71 0 1 (). ()()~~ (>. 07~~

(). ()517 -1.28650 (i 1 () • (iO~r~ () • (}7~/~

0.0635 -1.19722 0 1 0.00% (> • Ci/~J~

0.0'78 -1.10790 1 2 i). C17~/. 0.15%
0.0958 -1.01863 2 4 O. 15~~ 1.). 30~~

(I.U8 -0.92811 4 8 0.30+1,. 0.60%
0.144 -0.84163 7 15 0.52% 1 • 12~~
>:) .177 -0.75202 15 30 1.12% 2.25%
0.218 -0.66154 24 54 .. 1.80~/. 4 .. ()5~~

0.268 -0.57186 55 109 4. 12~'~ 8. 17~~

0.329 -0.48280 93 202 6.97% 15.14%-1.02919 -0.49166
0.404 -0.39361 96 298 7.20% 2E.34%-O.76795 -0.40133
0.496 -0.304>51 129 427 9.67% 32.01%-0.47616 -0.30045
0.609 -0.21538 131 558 9.82Y. 41. .83%-0.21112 -0.20881
0.74>7 -0.12667 141 699 10.57% 52.40%0.061649 -0.11450
0.918 -0.03715 125 824 9.37Y. 61..77%0.306072 -(1.02999

1.13 0.053078 116 940 8.70% 70.46%0.546818 0.0532-40
1.38 0.139879 115 1055 8.62Y. 79.09%0.815535 0.146148
1.7 0.230448 68 1123 5.107- 84.18%1.002021 0.210625

2.09 0.320146 82 1205 6.15r. 90.33%
2.56 0.408239 54 1259 4.057- 94.98% ..._. ----_ .

3.15 (l.49S310 34 1293 2.55Y. ge.93%
3.87 0.587710 1.8 1.31.1 1 • 357- 99.28%
4.;5 0.676693 14 1325 1.05% 99 .33~~

5.83 0.765668 7 1.332 0.52% 99.85%
7.16 0.854913 1 1333 0.07% 99.93%
8.79 0.943988 0 1333 o .OO~. 99.93%
to.8 1.033423 1 1334 0.07% 100 .OO~.

13.3 1.123851 0 1334 0.007- 100.00%
16.3 1.212187 0 1334- O.OOY. 100.00%

20 1.301029 0 1334 o .OO%. 100.00%.

Regression
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

Output:
-0.13582
0.010885
0.998259

9
7

0.731441 ~ GEOM.MED.

1.621534 ~ 84.1 %

2.216902 ~ GEOM.STD.DEV.

X Coefficient(s) 0.345746
Std Err of Coef. 0.005457

4.897412 = MASS MED.DIAN.

3 ::: DE:NSITY

8.482566 = AERO.DIAM.
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Rb-M~y-88 LUNG 7 -- SILICA

PROB. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
===~======~===============~==~==============================~============

0.0227 -1.64397 0 () () • (}C)~t. O. OO~~
0.0279 -1.55439 0 0 O. OO~. 0.00%
I). ()3'+3 - t .46470 () () () .(}()~~ o. ()()~~

0,,0421 -1.37571 0 () i) • ()(i'l.. (I. ()(;~

(> ,(1517 -t.28650 1 1 (}. 23~~ .:). 23~'~
O.Ob35 -1.19722 0 1 O. (l0~~ (1.23%

0.0'18 -1.10790 1 2 (>. 23~t. 0.46%
0.0958 -1.01863 1 3 0.23% 0.69%

(1.118 -0.92811 4- 7 0.92% 1.61%
0.144 -0.84163 6 13 1 • 38~t. . 2. 98~~
0.177 -0.75202 4 17 0.92% 3.90%
0 .. 218 -0.66154 14 31 3.2U~ 7.11:'.
0.268 -0.57186 22 53 5.05% 12.16%-1.15970 -(I .569/~8

0.329 -0.48280 27 80 6 .19~. 18. 35'l.-0. 90576 -0.49316
0.404 -0.39361 40 120 9.17% 27.52%-0.60601 -0.402134
0.496 -0.30451 54 174 12. 39~. 39.91~-0.26157 -0.29906
0.609 -0.21538 57 231 13.07% 52.98~0.O76649 -0.19714

, 0.747 -0.12667 47 278 10.78% 63.76~0.359570 -0.111B9
0.918 -0.03715 :35 313 8.03~. 71.79%0.585579 -0.04379

1. 13 0.053078 39 352 8.94~. 80.73%0.872764 I) .O427l~O

1.38 0.139879 33 385 7.57% 88 . 30~~ 1 . 181575 0.135791
1.7 0.230448 23 408 5.a8~. 93.58%

2.09 0.320146 tD 4-t-S 2.29% 95. 87~1.
2. .,., 0 ...08239 9 427 2.06% 97.94Y.• .;;.10

3.15 0 ...98310 3 430 O. 69~1. 98. 62~~
3 .. 87 0.587710 3 433 0.69..1,. 99 .31~t.
, ..~C": 0.676693 3 436 0.69% 100.00%'+. I.;;;

~'.83 0.765668 0 436 o. OO~. 100. (lCW.
7.16 0.854913 0 436 0.00% liJO.OO%
8.79 0.943988 0 436 0.00% 100.00'l.
10.9 1.(I334E3 0 436 0.00% 100.00%
13.3 1-.123851 0 436 o.oor. 100.00%
Hh3 1.21?-167 0 436 O.OO~ 100.00%

20 1.301029 0 436 0.001.. 100.00%

Regression
Constant
Std Err of Y Est
R SquarE'd
ND. of Observat\ons
Degr-ees of Freedcrm .

Output:
-0.22024
0.011624­
0.998013

9
7

0.602223 = GEOM.MED.

1.205255 = 84.1.%

2.001342 = GEOM.STD.DEV.

X Coefficient(s) 0.301321
Std Err of Coef. 0.005080

2.552503 = MASS MED.DrAM.

2.7 = DENSITY

4.194191 = AERO.DIAM.
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25-t1ay-S8 LUNG 7 -- EXOGENOUS

PROB. PRED.F'RCB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
:_;===--=-============~=================================~=======~~=~~'===

0.0227 -1.64397 0 0 0.00y. o .00'1.
0.0279 -1.55439 () 1') 0.00% o .OO~1.

0.0343 -1.46470 (> .:) 0.00y. 0.0(>';'
0.0421 -1.37571 0 () 0.00% (). O(;~,'~

f) ••:)517 -1.28650 1 1 (;. ()7~'. o. 07~~
(). ()635 -1.19722 1 2 0.07% (}. 14~~

0.078 -1.10790 5 7 0.34% 0.48%
(i.0958 -1.01863 6 13 O.41~. 0.88%

(j.118 -0.92811 11 24 0.75% 1.63%
0.144 -0.84163 15 39 1.02% 2.65%
().177 -0.75202 23 62 1 . 57~~ 1+.22%
0.218 -0.66154 38 100 2. 5q~~ 6.81%
0.268 -0.57186 56 156 3.81% 10.62%-1.23543 -0.56728
0.329 -0.48280 78 234 5.31% 15.93%-0.99757 -0.1+8780
0.404 -0.39361 114 348 7.76% 23.69%-0.72420 -0.39646
0.496 -0.30451 143 491 9.73% 33.42%-0.43662 -0.30037
0.609 -0.21538 151 642 10.28% 43.70%-0.16230 -0.20871
0.747 -0..1::2667 147 789 10.01Y.. 53.71%0.095413 -0.12260
0.918 -0.03715 la8 917 8.71% 62.42%0.323557 -0.04637

1.13 0.053078 137 1054 9.331. 71.751.0.584412 0.040782
1.38 0.139879 137 1191 9.33% 81.08%0.884949 0.141::201
1.7 0.230448 105 1296 7.15% 88.22%1.177744 0.239032

2.09 0.320146 65 1351 4."""42Y.-- -- 92.65%
2.56 0.408239 51 1412 3.47% 96.12%
3.15 0.498310 25 1437 1.70% 97.82%
3.87 0.587710 17 1454 1.16Y. 98.98%
4.7'5 0.676693 10 1464 0.6S%. 99.66%
5.83 0.765668 5 1469 0.34% 100.00%
7.16 ().854913 0 1469 0.00% 100.00Y.
8.79 0.943988 0 146'=jI o.oo%. 100.(lOY.
10.8 1.03:342:3 0 1469 0.00Y. 100.00Y.
13.3 1.1238~1 0 1469- o .OOY. 100.00%
16.3 1.212187 0 1469 o.oo%. 100.00%

20 1.301029 0 1469 0.00% 100.00%

Regression
Constant
Std Err of '( Es-e
R Squared
No. of Observations
Degrees of Freedom

Output:
-0.15448
0.007448
0.999322

10
8

0.700668 = GEOM.MED.

1.512316 • 84.1 %

2.158390 = GEOM.STD.DEV.

X Coefficient(s) 0.334130
Sl;d Err of Coef. 0.003075

4.137539 = t'1ASS MED.OIA!'"I.

3 = DENSITY

7.166427 ~ AERO.DIAM.
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26-May-88 LUNG 8 -- SILICA

PROP. PREll.PROP
D!~MErER LOG.DIAM~ COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=~==:====~===================:====~=========~=~=~==:======~=~=======~=~=~

(~ -J ~,>;?27 -1.64397 0 () t) .I)()~ (; .. (It:) ~,~

0 .. 0279 -1.55439 0 (> (1.00% () .. i){)~~

(~ .. i.J3,'f3 -1.46470 0 0 (). t)(}~I~ ;) .. C)C}~~
() .. ()421 -1.37571 (I 0 i) • ()()~~ ~) .. ()C)~4

(). ()51'! -1.28650 (l 0 (} .. O()o/. i.) .. (}ei ~/~

0.0635 -1.19722 (> 0 (>. OO~1. () • (}(}~t.

0.078 -1.10790 () (> (>. OO~1. () .(}()~/~

0.0958 -1 ..01863 1 1 0.16% (> .16%
0.118 -0.9281 t 0 1 0.00% 0.16%
0.144 -0.84163 1 2 (1.16% 0.33%
() .. 177 -0.75202 1 3 (1.16% () • t+9~~
0 .. 218 -0.66154 9 12 1 • 48~. 1 .. ·=?7~/;.

0.268 -0.57186 17 29 2.80% 4 • 77~~
0.329 -0.48280 36 65 5.92% 10.69%-1.23174 -0.50724
0.404 --0.39361 59 124 9.70% 20.39%-0.83331 -0.38319
0.446 -0.30451 58 18E 9.54% 29.93%-0.53527 -0.29040
O ••S09 -0.21538 60 242 9.87% 39.80%-0.26436 -0.20b06
0.747 -0.12667 67 309 11.02% 50.82%0.021125 -0.11718
0.918 -0.03715 55 364 9.05% 59.87%0.255685 -0 .04"~15

1 .13 0.053078 63 427 10.36% 70.23%0.540027 0.044368
1.38 0.139879 63 490 10.36% 80.59%0.867739 0.146::195.
1.7 0.230448 37 527 6.091. 86.68%1.106490 0.220725

2.09 0.320146 41 568 6.74% 93. 42~~-- --
2.56 0.408239 23 591 3.78i'. 97 ..20~{
3.15 0 .. 498310 8 599 1.32% 98.52%
3.87 0.587710 8 607 1.32% 99 • 8L~%

." ......~ 0.67669:3 1 608 0.16% 1. 00. OO~·;"t./.;J

5.8:''"1 0.765668 0 608 0.00% 100.00%
7.16 0.854913 () 608 0.00% 100.00%
8.79 0.943988 0 608 0.00% 1.00.0(>%
10.8 1.0334d3 0 608 0.00% 100.QO%
13.3 1..123851 0 608 0.00% 100.00%

R~gression

Constant
Sed Err of '( E~t

R Squared
No. of Observations
D0grp.es of Freedom

Output:;
-0.12375
0.013855
0.9<;'7179

9
7

0.752040 = GEOM.MED.

1.540182 3 84.1 %

2.048004 :: GEOM.STD.DEV.

X Coefficient(s) 0.311330
Std Err of Coef. 0.006257

3.514086 :: MASS MED.DIAM.

E.7 :: DENSITY

5.774232 = AERO.DIAM.
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25-t'1ay-88 LUNG 8 -- EXOGENOUS

PROB. PRED.PR08
DIAMETER LOG.DIAM. COUNT ·CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
======~========================================;===================;;===

0.0227 -1.64397 0 (> O.O(l~ O. OO~~
0.0279 -1.55439 0 0 O. OO~~ C> .OOY.
0.0343 -1.46470 0 (> O.OO~ (>.OO~

0.0421 -1.37571 0 0 o .O()~ 0.00%
0.0517 -1.28650 >:) 0 0.00% (1 • (j()~~

0.0635 -1.19722 (} 0 O.OOY. 0.00%
0:078 -1.10790 (j (I I). OO~t. O~OO~

0.0958 -1.01863 4 4 0.16% o • 16~~
0.118 -0.92811 3 7 0.12% 0.29%
O. 14'+ -0.84163 6 13 (> • 24Y. 0.53%
(ill 1 177 -<).752(12 10 23 0.41% 0.94%
0.218 -0.6615/-t 36 59 1.47% 2.41~f~

0.268 -0.57186 72 131 2. 94~~ 5.35%
0.329 -0.48280 127 258 5.19% 10.53%-1.23981 -0.50072
0.404 -0.39361 203 461 8.29% 18.82%-0.88855 -0. 38el27
0.496 -0.30451 211 672 8.62% 27.44%-0.6084,9 -0.29:i01
0.609 -0.21538 226 898 9.23% 36.67%-0.34797 -0.21\112
0.747 -0.12667 254 1152 10.37% 47.04%-0.07610 -0.12154
0.918 -0.03715 236 1388 9.64% 56.68%0.172163 -0.04064
1.13 0.053078 272 1660 11.11% 67.78%0.470306 0.056503
1.38 0.139879 207 1867 8.45% 76. 24~W.721805 0.138....·52
1.7 0.230448 181 2048 7.39% 83.63%0.980112 0.222619

2.09 O.1201~6 1.57 2205 6.411- 90.04%
2.56 0.408239 107 2312 4.37% 94.41.%
3.15 0.498310 58 2370 2.37% 96.77%
3.87 0.587710 46 2416 1 . 88~-; 98.65%

I '-'Ii:": 0.676693 17 2433 0.69% 99 .. 35'l.'+. I;;J

5.83 0.765668 11 2444 0.45% 99.80%
7.16 (}.854913 2 2446 0.08% 99. 88~-;

8.79 0.943988 1 2447 0.04% 99.92Y.
10.8 1.033423 2 2449 0.08% 100.0(1%
13.3 1.123851 0 2449 0.00% 100.001.
16.3 1.212187 0 2449 o .OO%. 100.00%

20 1.301029 0 2449 0.00% 100.00%

Regressil:.n
Constant
Std Err of Y E5t
R Squared
No. of Observations
Degrees of Freedom

Output;
-0.09674­
0.009310
0.998726

9
7 .

0.800307 - GEOM.MED.

1.694727 = 84.1 %

2.117593 = GEOM.STD.DEV.

X Coefficient(s) 0.325842
Std Err of Coef. 0.004397

4.332146 = MASS MED.DIAM.

3 = DENSITY

7.503497 = AERO.DrAM.
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26-May-88 LUNG 9 -- SiLICA

PRU8. PRbU.PRD8
bIAM~TER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PR~C.

=========================================================:===========:==:
0.0227 -1.64397 (l (> 0.00r. (). (,() 1.
0.02'19 -1.55439 0 (I 0.001- (>. OO~t.

0.0343 -1.464'70 0 (> 0.00r. (}. ()(;~..
U.0421 -1.37~"/1 0 0 0.00% 0.00%
O.O:.:i1'l -1.286:::'0 0 0 0.00% o • ~J('y~

U.06;;;5 -1.1""/22 1 1 0.14". 0.14%
0.0'78 -1.1079(1 0 1 0.00r. o . 14~.

().O9~8 -1.01863 0 1 0.00% 0.14%
0.118 -O.'-teSll 2 3 0.281- 0.43%
0.144 -0.84163 4 7 0.57% 0.99%
0.1'/7 -O.'7ti202 5 12 0.711- 1 . 70~.
0.'=18 -0.66154 18 30 2 .55~~ 4.26".
0.268 -0.:57186 45 75 6.381- 10. 64~t.-l.23445 -0.59129
0.3c9 -0.4Bc80 65 1~ 9.2'=% 19 • 86~.-O • 85191 -0.48744
0.404 -0.39361 87 227 12.34% 32.CO%-O.47083 -0.38398
0.496 -0.30451 96 323 13.62~ 4S.82~-0.10'J64 -0.28:539

'0.609 -0.21538 '~1 414- 12.91% 58.'12%0.225587 -0.l'-r492
o .~/47 -0.12667 67 481 9.50% 68.23%0.482811 -0.12509
0.918 -0.03715 "/0 551 9.93% 78 • 16~~0 .784306 -0.04324

1.13 0.0:'3078 53 604 7.52% 85.67%1.063085 0.032435
1.:38 0.139879 39 643 5.53~ 91.21%.
1.7 0.230448 21 664- 2.98% 94.18%

._- --._-- ~.U9 O.32Q1 ....6 19 683 2.7Q% 96.8e~~

2.56 0.408239 14 697 1.99% 98. !37~~

3.15 0.498310 6 703 0.85Y. 99.72%
3.87 0.587710 0 703 0.00% 99.72%
4.75 O.6166'i3 1 704 0.14% '~9.861.

5.83 0.765668 1 705 O.14'l. 100. OO,.~
1.16 0.854913 0 705 0.00r. 100.()(1%
8.7S' 0.943988 0 705 0.00% 100.00%
10.8 1.033423 0 .705 ij .00r. 100.00%
13.3 1.123851 0 705 O.OO~ 100.00%

Regression
(;(;lnstan1:
Std Err OT Y Est
R Squared
No. OT Observations
D~gr~es of Freedom

Output~

-0.25616
0.017038
0.994787

8
6

0.554412 ~ GEOM.MED.

1.035879 - 84.1 y.

1.868428 2 GEOM.STD~DEV.

X Coeffi~ient(s) 0.271476
Sld Err of Coef. 0.008022

1.790394 - MASS MED.DrAM.

2.7 :: DENSITY

2.941917 = AERO.DlAM.
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25-r'lay-88 LUNG 9 -- EXOGENOUS

PROB. PRED.PR08
DIAMETER LUG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.?~RC.CUM.PREC.

=~====m;=======;=_====== __=_=====================:==:=~~=============:===
0.0227 -1.64397 () I,) O.OOY. () .()(~~,~

0.0279 -1_55439 0 \) O.OOY. o. OO~~
0.U343 -1.46470 () 0 () • (!()~~ o•~)O:;~

0.0421 -1.37571 0 i) 0.001. 0.001.
(). ~J517 -1.28650 (J (> O.OOY. (;. (it):..'.

0.0635 -1.19722 1 1 0.05Y. o. ('5~/..
0.078 -1.10790 0 1 o. O(l~~ o•(}5~~

0.0958 -1_01863 2 3 O.10Y. O.15'l..
0.118 -0.92811 5 9 0.24Y. 0.39%
0.144 -0_84163 8 16 0.39% 0.77'1.
0.177 -0.75202 13 29 o ~ 63~'. 1.40:.'.
0.218 -0.66154 41 70 1.98Y. 3.38'1.
0.268 -0.57186 101 171 4.88% 8.27%
0.329 -0.48280 134 305 6.48% 14.7'5%-1.04540 -0.50355
0.404 -0.39361 187 492 9.04% 23.79%-0.72096 -0.40087
0.496 -0.30451 241 733 11.65% 35.44%-0.38110 -0.29331
/,).609 -0.21538 2Ee 961 11.03% 46.47%-0.09077 -0.20142
0.747 -0.12667 224 1185 10.83% 57.30Y.0.188441 -0.11305
0.918 -0.03715 220 1405 10.64'1. 67.94%0.474727 -0.022'44

1.13 0.053078 172 1577 8.32Y.. 76.26%0.722509 0.055979
1.38 0.139879 149 1726 7.21% 93.46%0.973758 0.1354·99
1.7 0.230448 107 1833 5. 17% 88.64%1.197857 0.206426

-__ 2...!.:a 0_320146 91 1924- 4.40% 93.04%
2.56 0.408239 58 1982- 2. eo 'I. 95.8'+'1.
:3.15 0.498310 35 2017 1 . 69~~ 97.53%
3.87 0.587710 20 2037 0.97% 98. 50~~
'+.75 0.676693 18 2055 0.87% ·99.37%
5.83 0.765668 9 2064 0.44% 99 .8U~

7.16 0.854913 3 2067 0.15% 99.95%
8.79 0_943988 1 2066 0.05% 100.00'1.
to.8 1.033423 0 2068 0.00% 100.00%
13.3 1.123851 0 2/,)68 0.00% 100.00%
16,.3- 1.212187 0 2068 0.00% 100.00%

20 1.301029 0 2068 0.00% 100.00%

X Coefficient(s) 0.316496
Std Err of Coef. 0.007388

Regression
CClnstant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

a~tput:

-0.17269
0.016(184
0.996199

9
7

0_671905 = GEOM.MED.

1.392531 .. 84.1 %

2.072510 = GEOM.STD.DEV ..

3.305853 = MASS MED.DIAH.

:3 =- DENSITY

5.725905 = AERO. 0 I At1 •
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26-May-88 LUNG 10 -- SILrC~

PROS. PRED.PRD8
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.RERC.CUM.PREC~

=~~=====~~~~=~=~===s===============:===~=========================~====:==

0.0227 -1.64397 iJ 0 0.001- (I. OO~..
0.02'19 -1.55439 0 0 O. OO~. o •CiO'l.
0.0343 -1. 4,~470 0 (I (I.OO'l. 0.00%
i.) .. ()~t21 -1.37571 0 (1 0.00% O. OO~/.
;),,0517 -1.28650 1 1 O. 21~" ().21~·~

0.0635 -1.19722 () 1 o. ()O% 0.211.
0.0'/8 -1.107'i0 2 3 O.41~" 0.62%

0.0958 -1.01863 4 7 (I.83'l. 1.4$..
(1.118 -0.92811 6 13 1 • 24~!~ 2.69%
(>,144 -0.84163 9 22 1.86~ 4. 55~~
().J 177 -0.75202 5 27 1..04~ 5.59%
O.E!18 -0.66154 24 51 4. 97~'~ 10. 56~~-1 .23856 _I:) .665\J4
0.268 -0.57186 26 77 5.38% 15.94%-0.99706 -0.575<+0
0.329 -0.48280 33 110 6.83% 2c.77%-0.75371 -0.485'08
0.404 -0 .. 39361 38 148 7.87% 30.64%-0.51494 -0.39646
0.496 -0.30451 47 195 9.73% 40.37%-0.24933 -0.297'88
0.609 -0.21538 42 237 8.70% 49.07%-0.02393 -0.21422
0.747 -0.12667 49 286 10.141. 59.211.0.238442 -0.116-84
0.918 -0.03715 45 331 9.32% 68. 53~'.0 .491380 -0.02296

1 .13 0.053078 32 363- 6.63% 75.16%0.687731 0.049913
1. ~~8 0.139879 31 394 6.42~'. 81.57%0.902930 0.129785

1 .7 0.230448 30 424 6.21% 87.78%1.156914 0.224053
2.09 O. :-320146 23 '+47. 4>-.761. 92.55%
2.56 0.'+08239 17 464 3.521. ':Y6.07%
.3 11:' 0.498310 7 '+71 1. '+51- 97 .52~"• • ;;;S

3.8? 0.587710 9 480 1.86~ 99.38%
i t .75 0.676693 2 482 0.41Y. 99.791-
5.83 0.765668 1 483 0.211- 100.001.
'7.16 0,.854913 0 483 o.om'. 100.00%
8.79 0.943988 0 483 o .OOY~ 100.00r.
10.8 1.033423 0 483 0.00% 100.00%
1~.3. 1.H~3851 0 483 0.00% 100 .. 00Y~
16.3 1.212187 0 483 o.oo%. 1.00.00%

20 1.301029 0 483 O.OOY. tOO.OO%.

Rp.gr~!!!i!!!iion

Ccmstant
Std Err of Y C:st
R Squared
No. of Observations
negr ees e,f Freedom

Ou'tput;
-0.2053'+
0.007706
0.999388

11
9

0.623244

1.464919

2'.350472

= GEOM. r'lED •

=- 84.1 ~~

= GEOM.STD.DEV ..

X Coefficien't(s) 0.371155
Std Err of Coef. 0.003060

5.575424 ... MASS MED. DI Ar1.

2 .7 = DEr"S I TV

9.161357 = AERO.DIAM.
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25-t1ay-88 LUI'IG 10 - EXOGENOUS

FROB. PRED.PROE
DIAM~TER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
==~~~=====~==========2======================S=2=====================~==:

0.0227 -1.64397 (I 0 0.00% O. OO~~
0.0279 -1.55439 1 1 0.09% 0.09%
0.0343 -1.46470 ;) 1 O. OO~t. O.()9~~

0.0421 -1.37571 () 1 0.00% 0.09%
>:). ()51 7 -1.28650 2 3 0.18% O. 28~~
0.0635 -1.19722 0 3 0.00Y. 0.28Y.

0.078 -1.10790 3 6 (). 2a~'., 0.55Y.
0.0958 -1.01863 .7 13 0.641. 1.20Y.

0.118 -0.92811 7 20 0.64% 1.84Y.
·0.144 -0.84163 14 34 1.29Y. 3.13%
~J .1"77 -0.75202 17 51 1.56Y. 4.69%
t).218 -0.66154 43 94 3.96% 8.651.
0.268 -0.57186 65 159 5.98% 14.63%-1.05044- -() • 57f.1l 1 (>

0.329 -0.48280 64- 223 5.89Y. 20.52%-0.82917 -0.49014
0.4(>4 -0.39361 92 315 8.40% 28.98%-0.56301 -0.38312
0.490 -0.30451 8e 403 8.10% 37.07%-0 .. 33702 -0.29226
0.609 -0.21538 82 48S 7.54% 44.6a%....O.13859 -0.212.48
0.747 -0.12667 90 575 8.28% 52.90%0.074492 -0. 126>SO
0.918 -0.03715 91 666 8.37% 61.27%0.292772 -0. 03c;~04
1.13 0.053078 83 749 7.64%. 68.91%0.502030 0.045093
1.38 0.139879 80 829 7. 36Y.. 76.26%0.722754 o. 133E~39
1.7 0.230448 76 905 6.9<;1% 83.26%0.965828 0.231 ::i71

2.09 0.320146 58 963 5.34Y': 88 • 59% 1 .195695 0.323<;'93
2.56 0.408239 . 40 1003 3.68% 92.27%
3.15 0.498310 30 1033 2.76X 95.03%
3.87 0.587710 27 1060 2.48% 97.52%
4.75 0.676693 11 . 1071 1.01% 98.53%
5.83 0.765668 11 1082 1.01% 99.54Y.
7.16 0.854913 3 1085 o. 28~~ 99.82%
8.79 0.943988 1 ~086 0.09% 99.91%
10.8 1.033423 0 1086 o.oo~ 99.91%
13.3 1.123851 1 1087 0.09% 100.00%
1b.3 1 ..212187 0 1087 O ..OOX. 100 ..00%

20 1.301029 0 1067 0.00% 100 .. 00%

Constant
S\;d Err of Y Est
R'Squared
No. of Obsarvations
D~grees of Freedom

Output:
-0.15675
O.(l0741~

0.999434
11

9

0 .. 697016 a GEOM.MED.

1.759181 - 84.1 %

2.523873 =GEOM. STD. DEV ..

X Coefficient(s) 0.402067
Std Err of Coef. 0.003188

9.119664 = MASS MED.CIAM.

3 = DENSITY

15.79572 = AERO.DrAM.



25-t1ay-88 LUI'IG 10 - EXOGENOUS

178

PROB. PRED.PROB
D!AM~TER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=~===~=~~=~==========~================================================:;.

0.0227 -1.64397
0.0279 -1.55439
0.0343 -1. I-t6470
0.0421 -1.37571
0.0517 -1.28650
0.0635 -1.19722

0.078 -1.10790
0.0958 -1.01863

O. 118 --0.92811
·0 . 144 -0.841 63
U .177 -0.75202
0.218 -0.66154
0.268 -0.57186
0.329 -0.48280
0.404 -0.39361
0.496 -0.30451
0.609 -0.21538
0.747 -0.12667
0.918 -0.03715

1.13 0.053078
1.38 0.139879

L 7 0.230448
2.09 0.320146
2.56 0.408239 .
3.15 0.498310
3.87 0.587710
4.75
5.83
- l'I •• (;J

8.79
1(). a
13.3
lb.3

20

0.676693
0.765668
0.854913
0.943988
1.033423
1.123851
1.212187
1.301029

o
1
(I

o
2
o
3

.7
7

14
17
43
65
64­
92
88
82
90
91
83
80
76
58
40
30
27
11
11

3
1

°1
o
o

o
1
1
1
3
3
6

13
20
34
51
94

159
223
315
403
485
575
666
749
829
905
963

1003
1033
1060

- 1071
1082
lOSS
1086
1086
1067
1087
1087

0.00%
O.09Y.
o .00'1.
(>. (lOY.
0.18%
I). (iOY.
0.28%

0.64%
1.29%
1.56%
3.96%
5.98%
5.89%
8.46%
8.10%
7.54%
8.28%
8.37%
7.64Y..
7. 36Y..
6.99%
5.34%.
3.68%
2.76%
2.48%
1.017.
1.01~~

O. 28~~
0.09%
o _oo%"
0.09%
<).oo~

0.00%

(). oo,~
O. 09~,
O. 09~\
O. 09~{.

(). 28~~
0.281.
0.55%
1.20Y•
1.84%
3 .13~

1'+.69%
8.651.

14.63%-1.05044 -0.57910
20.52%-0.82917 -0.49014
28.98%-0.56301 -0.38312
3i .07%-0.33702 -0.292,::6
44.62%-0. 13659 -0.212''+8
52.90%0.074492 -0. 126130
61.27%0.292772 -0.039()4
68.91 %0.502030 0.04501:;13
76.26%0.722754 0.133839
83.261.0.965828 0.2315'71
88.59%1.195695 0.323993
92.271.
95.03Y.
97.52%
98.53%
99.54Y.
99.82%
99.91%
99 .91 ~'.

100.00Y..
lOO.OOY.
100.00%

Regression
Constant
Si:d Err of '( Est
R Squared
No. of ObS2rvations
D~grees of Freedom

Output:
-0.15675
0.007414
0.999434

11
9

o .6970 10 - GEOM. r1ED •

1.759181 - 84.1 r.

2.523873 = GEOM.STD.DEV.

X Coe-ffit: ient (s) 0.402067
Std Err of Coef. 0.003188

9.119664 = MASS MED.DIAM.

3 = DENSIT'(

15.79572 = AERO.DIAM.
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26-May-88 LUNG 11 -- SILICA

PROB. PRED.PRub
DIAMETER LOG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC~CUM.PERC.CUM.PREC.

~~~~~~~===============-=~========~==~=~~=~~===~======================.;=-

0.0227 -1.64397 0 0 o. OO~.. () .()()~~
0.0279 -1.55439 (> (> (>. (>O~'. () • (i()~r..

0.0343 -1.46470 (> 0 (). (>()% (I • O(l~t.

0.0421 -1.37571 () '.) (>. ;)OY. ().- ~)()%

(). (l51'? -1.28650 0 () () • ().:)~I,. (> • ()()~~

0.0635 -1.19'722 1 1 () .25% (). 25~~
0.078 -1.10790 0 1 O.OOY. 0.25%

0.0958 -1.01863 1 2 0.25% 0.50%
0.118 -0.92811 3 5 0.74% 1 .24~"

0.144 -0 .8':~163 4 9· 0.99% 2.23%
0.177 -0.75202 8 17 1.99% 4.22%
0.218 -0.66154 19 36 4.71% 8. 93~"
0.268 -0.57186 27 63 6.70% 15.63%-1.00937 -0.58026
0.329 -0.48280 34 97 8.44% 24.07%-0.71212 -0.487'75
0.404 -0.39361 38 135 9.43% 33.50%-0.43455 -0.40138
0.496 -0.30451 48 183 11.91% 45.41%-0.11813 -0.302'7'1
0.609 -0.21538 53 236 13.15% 58.56%0.221327 -0.197:27
0.747 -0.12667 51 287 12.66y.. 71.22%0.568716 -0.08917
0.918 -0.03715 21 308 5.21% 76.43%0.727926 -0 .O39,~2

1.13 0.053078 30 338 7.44% 83.87%0.989694 0.0418:33
1.38 0.139879 22 360 5.46% 89 • 33~"1 • 232821 0.117492
1.7 0.230448 18 378 4.47% 93 .. 80%

2.09 O. 3P.0146·. 11 389 2.73% 96.53%
2.56 0.408239 7 396 1 .74% 98.261-
3.15 0.498310 5 401 1.24~ 99.50Y.
3.87 0.587710 2 403 \). 50~~ 100.00~~

4. -'75 0.6-76693 (I 403 O.OO~ 100. OO~t.
5.83 0.765668 0 403 0.00% 100.00Y.
? .1.6 0 ..854913 0 403 ». OO~'; 100.00%
8.79 0.943988 0 't03 0.00% 100.00".
10.8 1.033423 ,.) 403 0. OO~. 1(IO.00¥.
13.3 L 123851 0 403 O.OO~ 100.00%
16.3 1.212187 0 403 0.00% 100.00%

20 1.301029 0 't03 0.00% 100.00%

X Coefficient<s) 0.311192
Std Err of Coef. 0.008589

RegreSSion
Cc.nstant
S td Err 01'- Y Est
R Squared
No. of Observations
DegY"ees of Freedom

Output:
-0.26615
0.018997
0.994695

9
7

0.541811 = GEDr1.MED.

1.109277 = 84.1 Yo.

2.047350 = GEOM.STD.DEV.

2.528264 = MASS MED.DIAM.

2.7 = DENSITY

4.154361 = AERO.DIAM.
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LUNG 11 . -- EXOGENOUS

182··

PROB. PRED.PROB
DIAMETER LOG.DrAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=~====:===========~:~===================================================

':J. (>227 -1.64397 0 0 o. OO~'~ ~) • (}i):~

0.0279 -1.55439 0 0 0.00% 0.00%
').0343 -1.46470 0 (> () • OC)~I~ 0.00%
0,,0421 -1.37571 0 0 r). O()~t.. 0"00%
0.0517 -1.2865() 1 1 i). 1~)~~ 0.10%
() • ()635 -1 .1 ':ti2? 4 5 o. 38~~ 0.48%

0.0'78 -1.10790 1 6 0.10~·~ (). 57~~
0.0958 -1.01863 10 16 (). 95~-;' 1.53%

0.118 -0.92811 12 28 1.15% 2.67%
O.14tt -0.84163 12 40 1.1~% 3. 82~1.

0.177 -0.75202 22 62 2.10% 5.92%
0 .. 218 -0.66154 43 105 4.10% 10.02%-1.26715 -(> .673.66
0.268 -0.57186 77 182 7.35% 17.37%-0.94213 -(). 56'~?3,2

0.329 -Q.48280 87 269 8.30% 25.67%-0.66221 -0.475:73
0.404 -0.39361 82 351 7.82% 33.49%-0.43473 -0.40131
0.4961 -0.30451 115 466 10.97% 44.47%-0.14254 -<) .3(l~i71

0.609 -0.21538 123 589 11.74% 56.20%0 • 159856 -0.20e,77
0.747 -0.12667 112 701 10.69% 66.89%0.445332 -0.113137
0.918 -0.03715 91 792 8.68% 75.57%0.700812 -0.02<;'78
1.13 0.053078 74 866 7.06% 82.63%0.942139 0.049173
1.38 0.139879 57 923 5.44% 88.07%1.170525 O.123E196
1~7 0.230448 52 975 4.96% 93.03%

2.09 0.320146 32 1007 3.05% 96.09%
2 .,., 0.408239 17 1024 1.62% 97. 71 ~t..~

3.15 0.498310 15 1039 1.43% 99.14X
3.87 0.587710 6 1045 o .57~'. 99. 71 ~~

4.75 0.676693 1 1046 0.10% 99.81 'l.
5.83 0.765668 1 1047 0.10% 99.90%
7.16 0.854913 1 1048 o .10~'. 100.00+1.
8.79 a.943gea 0 1048 0.00% 100.00%
10.8 1.03::1423 0 1048 O.OO!l.. 100 .oo~.

18.3 1.123851 0 1048 0.00% 100.00%
16.3 1.212187 0 1048 0.00% 100.00%

20 1.301029 0 1048 0.00% 100 .oo~..

X Cop.fficient(s) 0.327180
Std Err of Coef. 0.004179

Regression
CClnstant
Sed Err of Y Est
R Squared
No~ ~f Observation~

Degrees of Freedom

Output:
-0.25907
0.010333
0 ..998696

10
8

0.550711 = GEOM.MED.

1.169780 "" 84.1 %

2.124125 = GEOM •STD. DEV .,

3.022760 "" MASS MED.D IA~1.

3 = DENSITY

5.235575 = AERO.DIAM.
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~b-Mav-88 L~NG 12 -- SILICA

PROB. PRED.PR0d
DIAMETER LOG.DI~M. CUGNT CUM.CUUNT PERCENf ~UM.PERC.CUM.PEhC.CUM.PREC.

==~:===~=:===:~=~=========;========~========================:=========;=~

(i" 0227 -1 • 643C;:~'7 () ('1 O. OO~~ i). C\()~t.

(1.0279 -1.55439 (} (} O. oo~~ O.OO'l.
'J.0343 -1.46470 0 O· ,:) .(}()~~ ~). (j(}~/~

().O't21 -1.37571 0 () (} .()()~/~ () . ()()~~

<). ':)51 '7 -1 • 2E~6.~() 1 1 o. 24~~ \:) . 2 i=t ~,~

(J .. (>635 -1.19722 1 2 o .29~t.
.... I;:-./.
I.•) • ...J I,to

(i.O'/8 -1.10790 2 4 o c:-" 1.15%• ...:J l /.

O.0'i58 -1.01863 3 7 O.86~ 2.01%
0.118 -0.92811 2 9 ().57% 2.58%
0.144 -0.84163 9 18 2.58% 5.16~,

U.177 -0.75202 6 24 1.72% 6. 88~~
0.218 -0.66154 8 32 2.29% 9.17%
0.268 -0.57186 21 53 6.02% 15.19%-1.02740 -(). ~6()85
0.329 -0.48280 20 73 5.73% 20. 92~.-0.81545 -0.48692
0.'+-04 -0.39361 E6 99 7.45Y. 28.37%-0.58098 -0.40514
0.496 -0.30451 32 131 9.17% 37.54%-0.32464 -0.315'73
0.609 -0.21538 40 171 11.46X 49.00%-0.02576 -0.21147
0.747 -0.12667 40 211 11.46% 60.46%0.271266 -0.10787
0.918 -0.03715 32 243 9.17% 69.63%0.522664 -0.02018

1.13 0.053078 18 261 5.16% 74.79%0.676210 0.033371
1.38 0.139879 29 290 8.31% 83.09'1.0.959616 0.13222'+
1.7 0.230448 23 313 0.59% 89.68%1.251339 0.2339'78

;::. (>9 O. :320146 10 323 2. 87~. 92.55~

2.56 0.408239 17 340 4.87% 97. 42~~
3.15 0.498310 5 345 1.43% 98.85~

3.8? 0.587710 3 348 o . 86Y. 99~71r.
, .~ \ C'" 0.676693 1 349 0.29'1,. 1OU. 00\1.'+.,">J

5.8::'~ 0.765668 0 349 o ~OOY. 100.00%
7.16 0.854913 0 349 0.00'/. lUG. ~)O:~
8.79 0.943988 I) 349 O.OOy, 100.00%
10.8 1.033423 0 349 o .OOY. 100 .00~~

13.3 1.123851 0 349- O.OOY. 100.00%
16.3 1.212187 0 349 0.00% 100.00%

20 1.301029 0 34Q' O.OOY. 100.00~..

Regression
Constarlt
Std Err elf Y Est
R Squared
No. of Observations
D8grees of Freedom

X Coefficient<s} 0.348802
Std Err of Coef. 0.005933

0.62734b - GEOM.MED.

1.400587 : 84.1 %

2.232558 - GEDM.STD.DEV.

4.344687 = t1ASS MED. 0 I AM ..

2.7 = DENSITY

7.139049 = AERO.DlAM.
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25-May-88 LUNG 12 , EXOGENOUS

PROB. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENTCUM.PERC.CUM.PERC.CUM.PREC.
===:====~===:=~====~==2=~==================:============================

0.0227 -1.64397 0 0 0.00% 0.00%
0.0279 -1.55439 1 1 0.10% 0.10%
». (1343 -1.46470 0 1 o .OO~~ O. 1O~~
0.0421 -1.37571 0 1 (I .»O~,~ 0.10%
0.0517 -1.28650 1 2 0: 10% 0.19%
0.0635 -1.19722 2 4 0.19% (>. 38~~

0.078 -1.10790 4 8 0.38% 0.76~t.

0.0958 -1.01863 4 12 0.38% 1.14%
0.118 -0.92811 8 20 0.76% 1.9U'.
0.144 -0.84163 16, 36 1.53% 3.43%
0.177 -0.75202 21 O:",? 2.00% 5. 43~'.;;J/

0.218 -0.66154 36 '73 3.43% 8.87%
0.268 -0.57186 66 159 6.29% 15.161.-1.02858 -0.58117
0.329 -0.48280 69 228 b.58Y. 21 .73%-0 .78793 -0.49273
0.404- -0.39361 97 325 9.25Y.. 30.98r.-0.50524 -0.38884
0.496 -0.30451 90 415 8.58% 39.56%-0.27073 -0.30266
0.609 -0.21538 107 522 10.20r. 49.761.-0.00612 -0.205'.2
0.747 -0.12667 106 628 10.10% 59.87%0.255636 -0.10922
0.918 -0.03715 85 713 8.10% 67.97%0.475555 -0.02840

1.13 0.053078 74- 787 7.05% 75.02%0.683631 0.048059
1.38 0.139879 72 859 6.86% 81 • 89~'.0. 914408 0.132868
1.7 0.230448 60 919 5.72% 87.61%1.148632 0.218945

2.09- 0·.320146' 35 954 3~34X 90. 94~~·

2.56 O.4G8239 41 995 3.91% 94.851.
3.15 0.498310 26 1021 2.48X 97.33%
3.87 0.587710 14 1035 1.33% 98.67%
4.75 0.676693 9 1044 O.86~ 99.52Y.
5.83 0.765668 4 1048 ,O.38X 99.90%
7.16 0.854913 0 1048 O.OO~ 99.90%
8.79 0.943988 1 1049 O.1C>% 100.00%
10.8 1.033423 0 1049 O.O~ 100.00%
13.a 1.123851 0 1049 0.00% 100.00%
16.3 1.212187 0 1049 0.·00% 100.00~

20 1.301029 0 1049 0.0(.)% 100.00%

X Coefficient(s) 0.367497
Sed Err of Coef. 0.004814

R@gression
CClnstant
Std Er'j of Y Est
R Squared
No. of Observations
Degrees of Freedom

Output:
-0.20317
0.010597
0.998628

10
8

0.626363 = GEOM.MED.

1.459900 = 84.1 %

2.330757 = GEOM. STD. DE'.,' •

5.3676(>2 = MASS MED.DIAM.

3 DE:NSITY

9.296959 = AERO.DIAM.



188
~6-May-88 LUNG 13 SILICA

PROBe PRED.PR08
DIAMETER LOG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.FERC.CUM.PREC.
========:====================================~====================~==~===

c>. (}227 -1.64397 0 0 () .O-:.)i; (i. I:)O~'~

().0279 -1.55439 0 ;) 0.00% (). C)()~{

0.0343 -1.46470 0 (; ~) • i)(l% () . (}() ~/~

0.042-1 -1.37571 0 ;) O. (I(l~~ O.OO'l.
(i. ()51 '7 "-1.286'50 3 3 Ci. 43~'~ () • 43~/~
(;.0635 -1.19722 4 7 (). 57~~ (I • 99~'~

().,(J78 -1.10790 2 /~ 0.28% 1.28%
0.0958 -1.01863 5 14 0.71% 1 • 99'l.

0.118 -0.92811 5 19 0.71% 2.70'l.
0.14'+ -0.84163 11 30 1 .56Y. 4 .26~~

I:) • 1 '77 -0.752()2 16 46 2. 27~~ 6.52%
0.218 -0.66154 41 87 5. 82~~ 12 • 34:~-1 . 15106 -i).662C:Q
0.268 -0.57186 60 147 8.51~;' 20.85%-0.81769 -(j .56271
0.329 -0.48280 60 207 8.51Y. 29.36%-0.55185 -0.47852
0.404 -0.39361 68 275 9.65Y. 39.01%-0.28542 -0.39414
0.496 -0.30451 72 347 10.21Y. 49.22%-0.02004 -0.31009
0.609 -0.21538 79 426 11.211. 60.431.0.270396 -0.21811
0.747 -0.12667 73 499 10.351. 70.781.0.555986 -0.12766
0.918 -0.03715 65 564 9.22% 80.00%0.846975 -0.03551

1.13 0.053078 51 615 7.231. 87.231.1.131470 0.054586
1.38 o~ 139879 43 658 6.10Y. 93 .33~~

1.7 0.230448 2Q 678 2.84Y. 96.17%
2.09 0.320146 11 689 1 • 56~~ 97.73%
2.56 0.'+08239 10 699 1 • 42~~ 99.15Y.
3.15 0.498310 4- 703 O. 57~1. 99.72%
3.87 0.587710 2 705 (). 28~;~ 100. OO~{.

f '''.'C" 0.676693 (j 705 O. OO~'. 100.00%0+./-1

5.83 0.765668 (> 705 O.OOY. 1()() .-()() ~.~

'7. 16 0.854913 0 '7;)5 0.00% 1(i(l • GO:'.
8.79 0.943988 (> 7()5 0.00% 100.00~~

10.8 1.033423 0 705 O.OOY. 100.00%
13.3 1.123851 0 705 0.00% 100.00%
16.3 1.212187 0 705 0.00% 100.00%

20 1.301029 0 705 O.OO%. 100.00%.

Regression
Constant
Std Err e,f Y Est
R Squared
No. of Observations
Degrees of Freedom

Output:
-0'.30375
0.005243
0.999597

9
7

0.496877 = GEOM.MED.

1.030267 = 84.1 %

2.073485 = BEOM.STD.DEV.

X Coefficient(s) 0.316700
Std Err of Coef. 0.002403

2.449727 = MASS MED.DIAM.

2.7 = DENSITY

4.025313 = AERO.DIAM.
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25-t1ay-88. LUNG 13 . EXOGENOUS
190.

PROB. PRED.PROB
DIAMETER LOG.CIAM. COUNT .CUM.COUNT PERCENT tUM.PERC.CUM.PERC.CUM.PREC.
=============;===========.~==:======================================:====

0.0227 -1.64-397 0 (> 0.00% 0.00%
0.0279 -1.554-39 0 0 0.00% 0.00%
0.0343 -1.46470 0 0 o. OO~'. o .OO~'.

0.0421 -1.37571 (> 0 '.).00:,1. 0.00%
O. Ci517 -1.2B65C> 3 3 O. 22~'. (I. 22~'.

0.0635 -1.19722 6 9 o .45Y. 0.67%
0.078 -1.10790 4 13 0.30% 0.97%

0.0958 -1.01863 6 19 0.451. 1.42%
0.118 -0.92811 13 32 0.97% 2.38%
0.144.-0.84163 22 54 1.641- 4.02%
0.177 -0.75202 35 89 2.611- 6.63%
0.218 -0.66154 70 159 5.221- 11.85%-1.17'+32 -0.66997
0.268 -0.57186 100 259 7.45% 19.30%-0.87157 -0.56721
0.329 -0.48280 105 364 7.82Y. 27.12%-0.61796 -0.48112
0.4(14 -0.39361 125 489 9.31% 36.44%-0.35417 -0.39158
0.496 -0.30451 133 622 9.91Y. 46.35~-O.09389 -0.30:324
0.609 -0.21538 133 753 9.91% 56 .26~0 .161336 -0.21660
0.747 -0.12667 143 898 10.66Y. 66.9EY.0.446048 -0.11'996
().918 -0.03715 114 1012 8.4-9Y. 75.41%0.695700 -0.03522

1.13 0.053078 93 1105 6.93Y. 82.341.0.931139 0.044,=93
1.:38 0.139879 88 1193 6.561. 88.901.1.210820 O.139,~26

1.7 0.2304-48 53 1246 3.95% 92.85Y.
2.09 0.320146 40 1286 2.98Y. -95.83Y.
2.56 0.408239 27 1313 2.01% 97.841.
3.15 0.498310 19 1332 1.42% 99.251-
3.87 0.587710 B 1340 0.60% 99.85%
<+.75 0.676693 1 1341 0.07% 99.93%
5.83 0.765668 (> 1341 0.00% 99.93%
7.16 0.854913 1 1342 0.07% 100.00~

8.79 0.943988 0 1342 O.OOY. 100.00Y.
10.8 1.0334a3 0_ 1342 0.00% 100.00%
13.3 1 ...123851 0 1342 O.OOY. 100 .OO~~

10.3 t.212187 0 1342 0.00% 100.00%
20 1.301029 0 1342 O.OOY. 100.00%

Regression
CC.lnstant
Sbd Err OT Y Est
R S"luared
No. of Observations
D~grec$ of ~reedom

Output:
-0.27136
0.005268
0.999661

10
8

0.535342 ~ GEOM.MED.

1.169679 = 84.1 %

2.184916 = GEOM.STD.DEV.

X Coefficient(s) 0.339434
Std Err of Coef. 0.002209

3.346142 - MASS MED.DIAM.

3 = DENSIT'(

5.795689 = AERO. DrAM.
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26-May-88 LUNG 14 -- SILICA

PROB. PRED.PROB
DIAMETER LOG.DIAM. CUUNT CUM.COUNT PERCENT CUM.RERC.CUM.FERC.CUM.FR~C.

==========~========~==~=============================================:====

0.U227 -1.64397 0 () () .(;()~~ (> • ~)(:I ~~

0.0279 -1.55439 0 (> 0.00% o.OO~,~

0.0343 -1 . L~6470 (I 0 (> • ()()~\ o•(!O~/..
0.0421 -1.37571 (> (; O.OOY.. 0.00%
(}. ()51 7 -1 . 2865~) () (} O.OOY.. (> • (I()~I~

l:) .(>635 -1.19722 (} (> 0.00% O .. ()(i%

(). ()'78 -1.10790 (I (> (>. OO~'. O. ':)()~~

0.0958 -1.01863 1 1 O. 26~'. 0.26%
0.118 -0.92811 6 7 1. 53~'. 1. 79~'.
(> .144 -0.84163 3 10 0.77Y.. 2.56~.

0.177 -0.'75202 13 23 3.32% 5.88%
0.218 -0.66154 11 34 2.81% 8. 70~1,.

0.268 -0.57186 26 60 6.65% 15.35%-1.02094 -0.56531
0.329 -0.48280 28 88 7.16% 22.51%-0.76245 -0 .4781~5

0.404 -Q.39361 32 120 8.18X 30.69X-0.51355 -0.394:31
0.496 -0.30451 35 155 8.95% 39.64%-0.26861 -0.312 l t9
0.609 -0.21538 42 197 10 .. 74% 50 • 38XO •(lO9854 -0.218'92
0.747 -0.12667 36 233 9.21% 59.59%0.248372 -0.138'77
0.918 -0.03715 46 279 11.76% 71.36%0.572812 -0.02974

1.13 0.053078 32 311 8.18% 79.54%0.831057 0.0570:36
1.38 0.139879 26 337 6.65% 86.19~r.l.085121 0.14-2413
1.7 0.230448 21 358 5.37% 91.56%

2.09 0.3201.46 16 374 4 .09~t. 95 .65~'.

2.56 0.408239 8 382 2.05% 97.70%
3.15 0.498310 5 387 1.28% 98.98%
3.87 0.587710 2 389 0.51Y.. 99 .49~.

t r~C" 0.676693 i) 389 0.00% 99. 49~/.'+. / ....

5.83 0.765668 I) 389 0.00% 99.49%
'7.16 >:).854-913 2 391 ().51~\ 1(}(). ()()~~

8 -Q 0.943988 I) 391 0.00% 100.00%• I ,

10.8 1.033423 0 391 0.00% 100 .OO~~

13.3 1.123851 0 391 0 .. 00% 100.00Y.
16.3 1.212187 0 391 0.00% 100.00%

20 1 ..301029 0 391. 0.00% 100.00%

Regression
CClnstant
Sed Er'j elf Y Est
R Squa'reQ
No. of Obs~rvations

Degrees of Freedom

Output:
-0.22223
0.007198
0.999238

9
7

0.599467 = GEOM.MED.

1.299596 = 84.1 %

2.167918 = GEOM.STD.DEV.

X Coefficient(s} 0~336042

Std Err of Coef. 0.003506
3.612853 = MASS MED.DrAM.

2.7 = DENSITY

5.936524- = AERO.DIAM.
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194

PROB. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=========:=====================~===~=====================================

0.0227 -1.64397 0 (> 0.00% O. (lew.
0.0279 -1.55439 0 0 0.00% O. oo~'.
(I. (1343 -1. '1-6470 (> (> o. oo~~ 0.00%
0 .. 0421 -1.37571 () 0 0.00% O. oo~'.
0.0517 -1.28650 3 3 o. 26i~ (}.26i;
0.0635 -1.19722 ~.) 3 (>. OO~/. (). 26~'.

0.078 -1.10790 2 S 0.17% O....3Y.
0.0958 -1.01863 5 10 0.43% 0.86%

0.118 -0.92811 12 22 1.03% 1.89Y.
0.144 -0.84163 15 37 1.29% 3.181.
0.177 -0.75202 32 69 2.751. 5.93Y.
0.218 -0.66154 39 108 3.35~. 9.281.
0.268 -0.57186 80 188 6.87% 16.15%-0.98882 -O.569C!5
0.329 -0.48280 81 269 6.96Y. 23.111.-0.74282 -0.<+7913
0.404 -0.39361 80 349 6.871. 29.981.-0.53387 -().4025i7
0.496 -0.30451 101 450 8.68% 38.661.-0.29465 -0.31493
0.609 -0.21538 127 577 10.911. 49.571.-0.01103 -0.21102
0.747 -0.12667 112 689 9.62X 59.19%0.237896 -0.11982
0.918 -0.03715 104 793 8.93% 68.131.0.479996 -0.03112

1.13 0.053078 95 888 8.16% 76.29%0.723511 0.058090
1.38 0.139879 75 963 6.441. 82.731.0.945846 0.139546
1.7 0.230448 62 1025 5.33% 88.06Y.1.169853 0.221616

2.09 0.320146 52 1077 4.47% 92.53~'.

2.56 0.408239 29 -1106 2.49% 95.02%
3.15 0.498310 24 1130 a.06y. 9?08%
3.87 0.587710 13 1143 1.12% 98.20Y.
: -=- 0.676693 12 1155 1.03% 99.23%"'!'. I..)

5.83 0.765668 5 1160 0.43% 99. 66~.
7.16 0.854913 4 1164 0). 34~~ 100.00r.
8.?9 0.943988 0 1164 0.00% 100.00Y.
10.8 1.033423 0 1164 0.00% 100.00%
13.3 "1.123851 0 1164 0.00% 100.00%
10.3 1.212187 0 1164- - o.oo%. 100.00%

20 1.301029 0 1164- o.oo%. 100.00%

Regressic<o Output:.
Constant -0.20698 0.620894 :a GEOM • r'lE'D •
Std Err of Y Est 0.007199
R Squared 0.999367 1.443401 = 84.1 ~/,.

1'10. e,f Observations 10
Degrees of Freedom 8 2.324712 = GEOM.STD.DEV.

X Coeffil:ie-nt(s} 0.366369 5.251144 ::a MASS MED .DIM'!.
Std Err of Coef .. 0.003259

3 = DENSITY

9.095249 = AERO .DII~M.
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26-1'1ay-88 LUNG 15, -- SILICA

PROB. FRED.PROB
DIAMETER LOG.DrAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
====:======~===;==========;==============================================

(). (1227 -1.64397 (j () () • (}c}~,~ (} • (i(j~'~

0.0279 -1.55439 0 (> 0.00;1. i) .. oo~·~

0.0343 -1.46470 0 () (I. oo~'. ,:) • (> () ~,~

0.0421 -1.37571 0 (> (I. oo~t,. o. oo~t,.

0.0517 -1.28650 (l 0 (; .()(~ ~.~ o. (j()~r~

0.0635 -1.19722 0 0 (}.001. 0.00%
0.078 -1.10790 1 1 0.21:.t. 0.21%

0.0958 -1.01863 1 2. 0.21% i). 43~-:'

0.118 -0.92811 2. 4 0.43% O. 86~~
0.144 -0.84163 3 7 0.64% 1.50%
0.177 -0.75202 11 18 2.361- 3.86%
O.2U3 -0.66154 15 33 :3. 22~1. 7 .. ()8~~
0.268 -0.57186 33 66 7. 08~t,. 14.16%-1.07000 -0.57212-
0.329 -0.48280 38 104 8.15% 22.32%-0.76865 -0.47817
0.404 -0.39361 41 145 8.801. 31.12%-0.50142 -0.394[36
0.496 -0.30451 49 " 194 10.52% 41.63'-.-0.21630 -O.305cn
0.609 -0.21538 45 239 9.661. 51.29%0.033078 -(>.228,22
0.747 -0.12667 59 298 12.667. 63.9~%.O.364633 -0.124B6
0.918 -0.03715 53 351 11.37% 75.32%0.692943 -0 .022.~50

1.13 0.053078 37 388 7.94% 83.26%0.966025 o .0626~30

1.38 0.139879 22 ...10 4.72Yo 87. 98~'.1 .166260 o .12.50~56

1.7 0.230448 30 440 6.44Yo 94 .42~.

2.09 0.320146 15 ...55 3.22% ", 97 '064~'.

2.56 0.408239 6 461 1 • 29~'.· '=f8. 93~'.

3.15 0.498310 2 '+63 0.43Y. 99. 36~'.

3.87 0.587710 3 466 0.641- 100.00'l.
4.75 0.676693 (I ·466 0.00% 100 .. OO'l.
5.83 0.765668 0 466 0.00% 100.00%
7.16 0.854913 0 466 o . (lew. 100. OO~I.
8.79 0.943988 0 460 0.00% 100.00%
10.8 1.033423 0 406 0.00% 100 _oo~t,.

13.3 1.123851 0 466 o .oor. 100.00%
16.3 1.212187 a 4C~ o.oo%. 100.00%

20 1.301029- 0 466 o.oo%. 100.00~..

Constant
Std Err of Y Est
R Squ_red
No. cf Observations
Degrees of Freedom

Output:
-0.23854
0.010135
0.998490

9
7

I') .577375 - GEDr1. MEl) •

1.183646 = 84.1 %

2.050045 ~ GEOM.STD.DEV.

X Coefficient<s) 0.311763
Std Err of Coef. 0.004582

2.709517 = MASS MEO.DIAM.

2.7 = DENS I T'1'

4.452191 = AFRO.DIAM.
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25-May-88 LUNG 15 EXOGENOUS

198

PROB. PRED.PRDB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PF~EC.

==::=~=====~s========:========~==~=======================================

U.0227 -1.64397 0 0 0.00% 0.00%
0.0279 -1.55439 0 0 o .OO~. 0.00%
0.0343 -1.46470 0 0 0.00% O.()O%
O .• O':~21 -1.37571 0 ;) 0.00% 0.00%
() • ()51 ''7 -1.28650 2 2 (I • 18~~ 0.18%
0.0635 -1.19722 3 5 0.26% 0.4':';·%

(). ()'78 -1.10790 3 8 0.26% O.71~~

0.0958 -1.01863 5 13 0.441- 1.15%
0.118 -0.92811 11 24 0.97% 2.12%
0.144 -O.Sit 163 17 41 1.50% 3.62%
0.177 -0.75202 33 74 2.91% 6.53%
0.218 -0.66154 41 115 3.62% lO.14~~-1.26059 -0.69:589
0.268 -0.57186 105 220 9.26% 19.40%-0.86800 -() . 57:3't2
0.329 -0.48280 120 340 10.58% 29.98%-0.53388 -0.46918
0.404 -0.39361 . 142 482 12.52% 42.50%-0.19349 -0.36,=99
0.496 -0.30451 114 596 10.05% 52.56%0.065727 -0 . 28,: 11::
0.609 -0.21538 101 697 8.91% 61.46%0.297940 -0.2(>(,68
0.747 -0.12667 103 800 9.08% 70.55%0.549197 -0.13129
0.918 -0.03715 101 901 8.91% 79.45%0.828091 -O.04j~28

1.13 0.053078 70 971 6.17% 85.63%1.061073 0.028:394
1.38 0.139879 51 1.022 tot. 50% 90.12%
1.7 0.230448 48 1070 4.23% 94.36%

2"~09 0.320146 28 1098 2.47% 96.83%
2.56 0.408239 15 1113 1 •32~. 98.15%
3.15 0.498310 12 t125 1 .06% 99.21l~

3.87 0.587710 5 1130 0.44% 99.65%
4.75 0.676693 2 1132 0.18% 99.82%
5.83 0.765668 2 1134 0.18% 100.00~.

7.16 0.854913 0 1134 O.OO~; 100.00%
8.79 O~9439B8 0 1134 0.00% 100. OO~.
10.8 1.033483 0 1134 0.00% 100.00Y.
13.3 1 .. 123851 0 1134 0.00% 100.00~..
16.3 1.21a187 '0 1.134 O.OO%. 100.00Y.

20 1.301029 0- 1.134 0.00% 100.00%

Regression Output:
Constant -0.30262 0.498162 =a GEOM.MED.
Sl;d Err of Y Est 0.022429
R Syuared 0.992626 1.021742 - 84~ 1 %
1'10. c:.f Observations 9
Dt.::gY-ees ot- Freedom 7 2.051022 = GEOt-' • STD. DEV •

:< Coeffic:ient(s) 0.311970 2.342589 = t1ASS MED • DI AI'1 •
Std Err of Coef. 0.010162

3 = DENSITY

4.057483 == AERO. DIAt1.



199

I-

lo
Ir

~

G
~.,>

~:i

~
..0
ru

1-.,-1 ...

0\,
\.

I I

I....J 0- C!') I:) I:: (1j 111 1,_J,::) [' -0 III ..;;- (T] ru ru. . . . .... .-, ':: ,- I:::: , , ,:; 1._,'._' .-

(W~) ~3~3W~Ia N~Ia3W SS~W

·m
m

(II· "(II
[...... W

I-
W

..0 E· <I
C1.I ....
[' Q

Q
~l W

I-
ill "J:
-J) I-

m
iJ' Z· eX
£' :J:
ul I-

m
0 U1· W
,~ -IIn

(J)- W
...J

C1.I
U....

.:t l-
ll::

ill <:I:

· 0..

.:t IJ.(TJ
0

-T l-

· Z
t' W
ru u

"l..LI
ru ~

·...
OJ

0-·III...
lil·........



\
200

26-May-88 LUNG 16 -- SILICA

PROB. PRED.PROE
DIAt1ETER LOG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.

0.0227 -1.64397 (> (> (>. OO~t. 0.00%
0.0279 -1.55439 0 0 (>.om~ 0.00%
;). U3'~3 -1.46470 (> 0 0.00% () • (~O~~
0.0421 -1.37571 0 0 0.00% IJ • ()i)~I~

() .()517 -1.28650 2 2 ~). 52~~ O. 52~~
0.0635 -1.19722 0 2 ().00r. 0.52%

(j • (r?8 -1.10790 1 3 0.26% 0.78%
0.0958 -1.01863 4 7 1.04% 1.82%

0.118 -0.92811 2 9 0.52% 2.34%
0.144 -0.84163 5 14 1.30% 3.64%
(>. 1'77 -0.75202 6 20 1 .56% 5. 19%
0.218 -0.66154- 11 31 2.86% 8.05Y.
0.268 -0.57186 20 51 5.19% 13.25%-1.10984 -0.55037
0.329 -0.48280 27 78 7.01% 20.26%-0.83797 -0.47140
0.404 -0.39301 24 102 6.23".. 26.49%-0.63699 -0.41::103
0.496 ~O.30451 43 145 11.177. 37.66"..-0.32126 -0.32132
0.609 -0.21538" . 50 195 12.99~. 50.05%0.016680 -0.22::110
0.747 -0 .. 12667 45 240 11.09%. 62.34%0.321261 -O.13~·69

0.918 -0.03715 47 287 12.a1% 74.55%0.668793 -0.03::174
1.13 0.053078 39 326 10.13%. 84.68%1.021782 0.068788
1.38 0.139879 22 348 5.71% 90.39%
1.7 0.230448 19 367 4.94% 95 .32~..

2.09 0.320146 12 . 379 3 .12~/. 98.44%
.-. C" .•.• 0.408239 3 382 0 .. 78% 99 .. 22~/.c.~o

3.15 0.498310 1 383 0.26% 99.48'l.
3.8'7 0.587710 2 385 0.52% 100. OO~/.
4.75 0.676693 0 385 0.00% 100.00%

·5.83 0.765668 0 385 o .. om-:. 100.00%
7.16 0.854913 0 385 0.00% 100.00%
8.79 0.943988- 0 385 o ..OO~. 100.00%
10.8 1..0334<23 ° 385 0.00% 100.00%
13.3 1.123851 0 383 O.OO%. 100.00,...
16.:3 1.212187 0 38~ 0.00% 100.00~..

20 1.301029 0 385 0.00% 100.00~.

Regression
Ce:.nstant
:3td t::rr \;;,f Y Est
R Sc!u';red
No. of Observations
n~gre~s of Freedom

OLltpu-C :
-0.22800
(1.016501
0.995110

8
6

0.591553 s GEOM.MED.

1.154677 = 84.1 %

, .951941 s GEOM.STD.DEV.

X Coefficient(s) 0.290466
std Err of Ccef. 0 ..008311

2.263752 = MASS MED.DrAM.

2.7 = DENSITY

3.719724 = AERO.OrAM.
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LUNG 16 , -- EXOGENOUS
202

PROB. PRED.PR08
DIAMET~R LUG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
==:~~==================================~==========================~===~~

(>" 0227 -1.6439'7 (l (I ~) • i.)()~~ () • (i() ~/~

0.0279 -1.5=;439 0 (> O.OOY. l) • ()()~~

0.0343 -1.46470 0 0 (i. ()()% (I.ClOY.
0.0421 -1.37571 (> 0 O.OOY. o • ()()~~

~)" t)51 7 -1.28650 4 4 0.361- o. 36:"~

0.0635 -1.19722 2 6 (> .18Y. 0.54%
0.078 -1.10790 5 11 0.45Y. 1 •OO~~

0.0958 -1.01863 6 17 0.54Y. 1.54Y.
0.118 -0.92811 6 23 0.54% 2.09%
0.144 -0.84163 16 39 1.45Y. 3.54Yo
() .177 -0.75202 22 61 2.00Y. 5.54%
0.218 -0.66154 37 '~8 3.36% 8.89~'.

0.268 -0.57186 47 145 4.26% 13.16%-1.11380 -0.57066
O.3C:'9 -0 .48C:'80· 77 222 6.99% 20.15%-0.84193 -0.48413
0.404 -0.39361 102 324 9.26Y. 29.40%-0.55071 -0.39144
0.496 -0.30451 , 105 429 9.53% 38.93%-0.28749 -0.30766
0.609- -0.21538 127 556 11.52% 50.45%0.011654 -0.21245
0.747 -0.12667 113 669- 10.25% 60.71%0.277867 -0.12772
0.918 -0.03715 114 783 10.34% 71.05%0.563938 -0.03667

1.13 0.053078 92 875 8.3S%- 79.40%0.826303 0.0468:33
1.38 0.139879 87 962 7.89% 87.30%1.134288 0.1448'59
1.7 0.230448 55 1017 4.99% 92.29%

2.09 0.320146 39 1056. 3.54Y. 95.83%
2.56 Q.408E13Q 26 108a 2.36% 98.19%
3.15 0.498310 9 1091 0.82Y. 99.00%
3.87 0.587710 5 . 109b 0.45% 99.46%
4.'/5 0.676693 :3 .1099 o. 27~~ 99.73%
5.83 0.765668 ;:: 1101 0.18% 99.9U'.
7.16 0.854913 0 1101 o .OOY. 99.91 Y.
8.79 0.943.988 0 1101 0.00% 99.91%
10.8 1.033423 1 1102 ().09~ 100.00%
13.3 1.123851 0 1102 0.00% 100.00%
lb.3 1.212187 0 1102 0.00% 100.00%

20 1.301029 0 1102 0.00% 100.00%

Regression
Cunstant
S cd Err elf Y Est
R Squared
No. of Observations
Degrees of Freedom

Output:o
-0.21616
0.003616
0.999807

'9
7

0.607906 3 GEOM.MED.

2.081044 a GEOM.STD.DEV.

X Ccefficient(s) 0.318281
Std Err of Coef. 0.001668

3.045358 = MASS MED.DIAM.

3 = DENSITY

5.274716 = AERO.DrAM.
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204 .
26-r'lay-88 LUNG 17 , -- SILICA

FROB. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CLM.PREC.
=====~====~===;=======================~=========~==~=~=~===;~=====~====~-

(~. ()227 -1.64397 (i (; 0.(;0% (i • (}C)~".

0.0279 -1.55439 0 0 () .(}()~..:, O.(>OY.

O.O3l+3 -1.46470 () (; () ,,()()% (} • (}c)~·;

0.0421 -1.37571 (> 0 I:) ,. O(}~..;. () .()~)~~
(). (151 '7 -1.28650 () (> (1.• I'()~ () . (}~)~--:.

0.0635 -1.19722 0 (> (>. OO~~ i) • ()()~~

0.078 -1.10790 0 () O. OO~'. (). ()()~

0.0958 -1.01863 (} 0 0.00% 0.00%
0.118 -0.92811 1 1 o. 26~'. 0.261-
().144 -0.84163 1 2 0.26% 0.51~~

0.177 -0.75202 0 2 0.00% 0.51j~

0"218 -0.66154 2 4 n co 1 '/ 1 • 02~'...... ~ ... i ..

0.,::68 -0.57186 13 17 3.32% 4. 34~'.

0.329 -0.48280 21 38 5.36% 9.69%
0.404 -0.39361 18 56 4.59% 14.29%-1.06479 -O.386~8

0.496 -0.30451 23 79 5.87% 20.15~'.-O.84166 -0.32198
0.609 -0.21538 48 127 12.24X- 32.40%-0.46523 -0.212134
0.747 -0.12667 42 169 10.71% 43.11%-0.17766 -0 .129j~6

0.918 -0.03715 5S 224 14.03% 57.14%0.184303 -0.02451
1.13 0.053078 45 269 11 .48% 68.62%0.493999 O.0652E33
1.38 0 •.139879 3S 304 8.93% 77.55%0.764338 0.1436(:'8

j .7 0.230448 26 330 6.63% 84.18%1.002052 0.212592
2.09 ».. :3201 '!-6 23 353 5. 87~. 90.05%
2.56 0.408239 23 376 5.87% 95.92%
3 11::' 0 ...98310 6 382 1.53% '~7 .45%.~...J

3.87 0.587710 9 391 2.30% 9'-;1.74%
'1- • '75 (I.6766'-t3 1 392 0.26% 10(>. OO~.
5.83 0.765668 0 392 0.00% 100.00Y.
'7 .16 0.854913 0 392 0.00% 1()() • (i(]~~

8.79 0.943988 0 392 0.00% 100.00Y.
iO.8 1.033423 (> 392 (I .OO~. 100 .OO~.

13.3 1.123851 0 392 O.OOY. 100.00Y.
16.3 1.212187 0 39a 0.00% 100.00~..

20 1.301029 0 392 O.OOY. 100.00%

X Coeffici~nt(s) 0.289948
Std Err of Coef. 0.006522

Regression
CC"ln!!itant
Std Err of Y Est
R Squared
No. of Observations
DegY"ees of Freedom

Output:
-0.07795
0.012971
0.996973

8
6

0.835698 = GEOM .F1ED.

1.629287 = 84.1 %

1.949611 = GEm'! • STD. DEV •

3.182763 = 1'1ASS MED.DIAM.

2.7 = DENSITY

5.229814 = AERO. D I ::~:r·1 •



L.
[T

J.
'lG

t
;7'

v
rr

I
C
'
j
i
~

.._
J

.I.
.L

J
'.

H
N o V

1

2
.0

0
I

I

o

i
I
-
-
1

6
5

.5
7

2
.6

7
8

.8
8

4
.1

.•.
--_

.-.-
•..

-.­

....
.ff

·'--
---

·-·

..
..

.ro
..

..
-.

..
..

_.
-~..

,.-
...-

".
""

'0
...-~

....
..-_

.-
I

,..,
.---

-
1

•0
0

-i
...~

6--
--

_J'
-­

/.
,.

,'

I
1

.5
8

-i I
1.

26
~ I I

0
.7

9
J

_.•
./'

.,
.....

0
'....

..
.

/
-..~.

.
..-.

-"
'.

/-

o
.6

3
-1

r.
."

'f
""

--
'

I
~
~

J
,.-

,-.
(I

•
5

0
0

-..
-..

-.-.
...

I
E

"
"
'"

I
/'

.
.
-
-
~

.
.

I
ct.

---
····

··-
(,)

.4
u
~

I
I

I
I

I
I

I
i

I
1

5
.9

2
1

.2
2

7
.4

3
4

.5
4

2
.1

5
0

.0
5

7
.9

E :l:
.

(
( w ~ W E <
I

H Q Z (
[

H Q III I: I1
l

I1
l 'x :r:

PE
R

C
E

N
T

O
F

P
A

R
T

IC
L

E
S

L
E

S
S

TH
A

N
ST

A
T

E
D

D
IA

M
E

T
E

R



25-May-88 LUNG 17 ' -- EXOGENOUS

.. 206

PROB. PRED.PRQE
DIAMETER LOG.DIAM. COUNT CUM.CO~NT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
======~==~==================a=========:======================;==========

(). (t2;~7 -1.64397 (I 0 0.001. () • (}(i j'~

0.0279 -1.55439 <) 0 0.00% 0.00%
().O343 -1.46470 () () () • O()~~ 0.00%
0.0421 -1.37571 (> (l 0.00% (). ()()+,..;.

0.0517 -1.28650 1 1 0.061- '.) .1:)61.
0.0635 -1.1'?l722 0 1 0.001- (). (>6%
0.078 -1.10790 1 2 0.061. 0.12%

(> • o9;:'i8 -1.01863 2 4 o•12Y. 0.25%
0.118 -0.92811 3 7 0.18% 0.43%
0.144 -0.84163 4 11 0.25Y. (). 68~~
0.177 -,0.75202 3 14 0.18% O. 86~'.
0.218 -0.66154 11 25 O.68Y. 1.541-
0.268 -0.57186 34 59 2.09% 3.63%
0.329 -0.48280 83 142 S.l1% 8.741-
0.'+04 -0.39361 95 237 5.85% 14- .. 59~'.-1. 05185 -0.40575
0.496 -0.30451 12E 359 7.51% 22.11%-0.77562 -0.312'89
0.609 :-0.21538 161 520 9.91% 32.02%-0.47585 -0.21212
0.747 -0.12667 174 694 10.71% 42.73%-0.18751 -0.11518
0.918 -0.03715 175 869 10.78% 53.51%0.090254 -0.021'81

1 .13 0.053078 157 1026 9.67% 63.18%0.343804 0.06341:4
1.38 0.139879 135 1161 8.31Y. 71.49~'.0.576769 0.1417'39
1.7 0.230448 126 1287 7.76% 79 .. 25%0.821096 0.223874

2..09 0.320146 104 1391 6.40~ 85.65~1.062196 (1.• 3049:24-
2.56 0.408239 95 1':"86 5.85% 91.50%
:3.15 0.498310 48 1534 2.961- 94.46%
3.8'7 0.58'7710 46 1580 2.831- 97 .29~~

4,.75 O.67c!:l693 21 1601 1 • 29~~ 98.58%
5.83 0.765668 9 161(> 0.551- 99. 14~~

7.16 0.:-354913 10 1620 0.62r. 99.75%
8.79 0.943988 0 1620 0.001- 99. 75~'.
10~8 1.0:33423 3 1623 o .lS%. 99.94%._
13.3 1.123851 1 1024- 0.06% 100.00%
16.3 1.212187 0 1624- 0.00'1. lOO.OO%.

eo 1.301029 0 1624- 0.00"'" 100.00r..

Cc,nstant
Std Err of Y E9t
R Squared
No. of Ob~ervations

D~grees of Freedom

Output:
-0.05215
O.0118~8

0.997943
9
'7

0.886845 ~ GEOM.MED.

1.923162 - 84.1 Yo

2.168544 • GEOM.STD.DEV.

X Coefficient<s) 0.336168
Sed Err of Co.:f. 0.005767

5.351982 = MASS MED.DrAM.

3 = DENSITY

9.269905 = AERO.DIAM.
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208 '

?6-May-88 ' LUNG 18 SILICA

PROB. PRED.PR08
DIAMETER LOG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.

() • (}22'7 -1.64397 0 () O. OO~J. (I. Oi)~~

0.0279 -1.55439 0 (> 0.00% 0.00%
0.0343 -1.46470 () t) (). (>(>% O. (l(l%
0.0421 -1.37571 (> () (). (1(1% () .()()~~
(; io ()51 '7 -1.28650 .- }) 0.00% ,). t)()!,~()

0.0635 -1.19722 0 0 O. OOi~ () .()()~~

(>. ()7E3 -1.10790 (> () O.OO~ () . (.)()~~

0.0958 -1.01863 0 0 0.00% 0.00%
0.118 -0.92811 0 0 0.00% 0.00%
0.144 ...0.84163 1 1 0.21% 0.21%
0.17'7 -0.75202 2 3 0.42% 0.63%
0.218 -0.66154 4- 7 0.83% 1 • 46~~
0.268 -0.57186 9 16 1.88% 3.33%
0.329 -0.48280 35 51 7.29% 10.63%-1.23514 -0.47637
0.404 -0.39361 35 86 7.29% 17. i~2%-O.92162 -0.38784
0.496 -0.30451 44 130 9.17% 27.08%-0.61917 -0.30244
0.609 -0.21538 45 175 9.38% 36.46%-0.35362 -0.22745
0.747 -0.12667 57 232 11.88% 48.33%-0.04282 -0.13968
0.918 -0.03715 64 296 13.33% 61.67%0.303341 -0.04193

1.13 0.053078 65 361 13.54% 75.21%0.689389 0.067075
1.38 0.139879 37 398 7.71% 82.92%0.952839 0.141469
1.7 0.230448 36 434 7.50% 90.42%

2.09 0.320146 28 46P- S-~83% 96.25%
2.56 0.408239 7 469 1.46% 97.71%
:3 .15 0.498310 7 476 1.46% 99.17't.
3.87 0.587710 3 479 0.63% 99.79i'.
J~.'75 0.676693 1 480 O.21~J. 100.00%
5.83 0.765668 (} 480 0.00% 100.00%
'7. 16 0.854913 (I 480 (I. (lO~~ 100.00%
8.79 0.943988 (> 480 0.00% 100.0<)%
10.8 1.033423 0 - 4aO o .OOY. 100.(lO%
13.3 1.123851 0 480 O.OO%. 100.00%.
16.3 1.212187 0 480 0.00r. 100.00r.

20 1.301029 (> 480 0.00" 100.00%

X Coefficient(s) 0.282382
Std Err of Coef. 0.004957

RelJression
Constant
Std Err of" Y Est
R Squared
No. of Ob$ervations
n""gr"ces ot" Fn!!edom

Output:
-0.127'59
0.010125
0.998154

8
6

0.745425 = GEOM.MED.

1.428192 = 84.1 %

1.915943 = GEOM . STD . DE~) .

2.650013 = MASS MED • DI Al'l •

2.7 :;;: DENSITY

4.354417 :;;: AERO. DI At1 •



209

.-!

-7-
OJ

CD·CD
t'

-J.l·(1,J ::c:r-.... w
l-
LlJ

u1 ~· ~
111 ....
..J) Cl

Cl
0- W

· i-
t' <J:
Ii) ~

(J')

0
Z
~· :I:·0 I-111
iJ')
(.rJ

-' W
.-J

(1,J

.s- (.I)
w
.-J

II') W

· ....
~

i-
(T) "'!il.
~ lL.· 0
t'
CU i-

Z
W

~u W
u:- UJ

ru Q..

lJ"·III...
jiJ

...-
r

0 0- (T] 0 .:. ru0 t' ...0 III -:- (Tl. . . . . .
.-! .:J .:) (j '-' I~

I
-J)

OJ

--

\\I
\"1

\." .....

\
\.

-"."'\

~.._------t--- d....\

\ ....
'\
\,

"...
\

D·,...
.\..."

'.\
\,

~\
'.
.......

\,
'.,

"'.
\~

\\
\\

\,,'0

.......-------,...---.---.---------------r

CtJ
""""-

G
~-
rf/!''''
-.~t__.

"'-.1

~ CD
III

--

(WM) ~3L3W~Ia N~Ia3W SS~W



2S-May-88 LUNG 18 -- EXOGENOUS

210

PROS. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT .PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
===~======~===========~:==:=;====================~==========~====;======

0.0227 -1.6{-t397 0 (I () . ()(}~~ ;).oo~

0.0279 -1.55439 0 (I 0.00Y. 0.001-
0.0343 -1.4·6470 (> 0 0.00x. (> • (>c)~~

0,'.)421 -1.37571 () (> 0.00% o. OO~t.
(i.U517 -1.28650 () te) () .()(}~ (). ()()~

0.0635 -1.19722 0 0 O.OOY. O.OOr.
0.078 -1.10790 (I (> 0.00y. o. oo~~

() .0958 -1.01863 3 3 0.14Y. 0.14%
0.118 -(>.92811 2 5 0.O9%. 0.23%
0.1'14 -0.84163 9 14 0.42% 0.65%
O.1·J7 -0.75202 11 25 0.51% 1.16%
0 .. 218 -0.66154 26 51 1.21 % 2 _37~r.
0.268 -0.57186 61 112 2.84% 5.21~.

0.329 -0.48280 117 229 5.45% 10 .66~.-1.23328 -0.499,34
0.404 -0.39361 166 395 7.73%. 18.39%-0.90428 -0.394<10
0.496 -0.30451 211 606 9 .82~, 28 •21 ~.-o . 58554 -0.29372
0.6(19 -0.21538 223 829 10.38~.. 38.59~,-O.a9640 -0.20194
0.747 -0.12667 206 1035 9.59"', 48. 18%-0.04665 -O.122~)6

0.918 -0.03715 2E7 1262 10.57% 58.75%0.226346 -() •036() 1
1.13 0. 1)53078 222 1484 10.34% 69.09'1.0.507220 o •1,)53 1 ~f6

1. :38 0.139879 187 1671 8.71% 77.79%0.772302 O.1372.c;11
1.7 0.230448 156 1827 7 .2o~. 85.06%1.037322 0.221416

2.09 0.320146 130 1957 6.05% 91. 11%
2.56 O.t~08239 73 2030 3.401. 94.51%
3.15 0.498310 52 21J82 2.42% 96.93%
3 .. 87 0.58?710 37 2119 1.72% 98.65i1,.
'-'t. '75 0.676693 12 2131 0. 56~~ 99.21~

5.83 0.765668 9 2140 0.42% 99.63%
7.16 0.854913 4- 2144 (I. 19~~ 99.811-
8.79 0.943988 3 2147 0.14% 99.95%
10.8 1.033423 1 2148 0.05% 10O.OOX
13r3 1.123851 0 2148 O.OO%. 100.00'-..
16.3 1.cHU87 a 2148 O ..OO~ 100.00X

20 1.301029 0 ·2148 o.oo%. 100.00~

Regression
Constant
Std Err of Y Est
R Squared ,
No. of Observations
D~grees of Freedom

Output:
-0.10786
0.009839
0.998577

'7
7

0.780080 = G~OM.MED.

1.620202 = 84.1 %

2.076969 = GEOM.STD.DEV.

X Coefficient<s) 0.317430
Std Err of Coef. 0.004528

3.874376 = MASS MED.DIAM.

3 = DENSITY

6.710617 = AERO.DIAM.
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26-May-88 LUNG 19 - SILICA 212

PROB. PRED.FROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PR~C.

=~===~~===============~===============:====:=~~=======================:~=

0.0227 -1.64397 (I () () • ()(}~t~ (} • ()i)~i.

0.0279 -1.55439 0 (> 0.00% 0.00%
0.0343 -1.46470 0 0 () • (j()~~ 0.00%
0.0421 -1.37571 0 0 0.00'1,. 0.00%
0.051:-} -1.28650 1 1 O. 40~(' 0.40%
0.0635 -1.19722 0 1 (1.001. O.4m~

0.078 -1.10790 (I 1 0.00% 0.40%
0.0958 -1.01863 2 3 0.8m/• 1.2m~

0.118 -0.92811 1 4-- 0.40% 1.60%
0.144 -0.84163 2 6 0.80r. 2. 40~1,.

0.177 -Q.75202 1 7 o. 40~r. 2.80%
0.218 -0.66154- 3 10 1.20% .:+. ()()~~

0.268 -0.57186 10 20 4. OO~I,. 8.00%
0.329 -0.48280 10. 36 6.40% 14.40%-1.05997 -0.49070
0.404 -0.39361 24 60 9.60% 24.00%-0.71432 -0.388::;7
0.496 -0.30451 29 89 11.60% 35.60%-0.37688 -0. 288El7
0.609 -0.21538 24 113 9.60% 45. 20r.-O. 12354 -0.21401
0.747 -0.12667 28 141 11.20% 56 .40%0 • 164988 -0.12876
0.918 -0.03715 25 166 10.00r. 66.40%0.431751 -0.049<;14

1.13 0.053078 25 191 10.00r. 76.40%0.727069 0.037318
1.38 0.139879 27 218 10.80Y. 87.201.1.129921 o. 1563~il
1.7 0.230448 14 232 5 .. 60% 92.80r.

2.09 0.320146 8 240 3.20% 96 .oo~~

2.56 0.408239 2 242 0.80Y.. 96.80r.
:3.15 0.498310 4- 246 1.60% 98.40%
3.87 0.587710 2 248 0.80r. 99.20%
4.75 0.676698 1 ~49 O. 40~t. 99.60%
5.83 0.765668 0 249 (>. (H)y" 99.60r.
7.16 0.854913 0 249 o. OO~; 99.60r.
8.79 0.943988 0 249 0.00% 99.60Y.
10.8 1.033423 0 249' O.. OOY. 99.601.
L ..~.3 C123851 1 250 O.40~ too.OOY.

X Coeffici~nt(s) 0.295474
S,\:;d Err of Coef. 0.006689

Regres!!lion
CCJl'1stant
Std Err of Y Est
R Squared
No" of Observations
Degrees of Freedom

Output~

-0.17751
0.013051
0.99b933

8
6

0.664489 = GEOM.MED.

1.312087 = 84.1 1.

1.974578 : GEOM.STD.DEV.

2.664353 = MASS MED.DIAM.

2.7 = DENSITV

4.3'77979 = AEF:O. DIAM.
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LUNG 19 --.EXOGENOUS
214

PROB. PRED.PROE
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
===;=:~=============:====2=====;_======~================3================

0.0227 -1.64397 (> (> O.O()1- 0.001-
0.0279 -1.55439 1 1 0.09% 0.09%
0.0343 -1 .46470 0 1 (>. O()~~ i). ()9~'.

(> .0421" -1.37571 0 1 0.00% O. 09~1,.

(}. CiS 1'7 -1 . 286=:-0 2 3 0.181- 0.27%
0.0635 -1.19722 1 4 (I. 09~~ O. 3'!~~

0.0'78 -1.10790 1 5 0.09% 0.46%
0.0958 -1.01863 3 8 0.27% o. 73~~

0.118 -0.92811 3 11 0.27% 1.01%
0.144 -0.84163 6 17 0.55% 1.56%
(>. 1"77 -0.75202 9 26 0.82% 2.38%
0.218 -0.66154 14 40 1.28% 3.67%
0.268 -0.57186 38 78 3.48% 7.15%
0.329 -0.48280 57 135 5.22% 12.37%-1.14950 -0.53594
0.404 -0. :39361 87 222 7.97% 20.35%-0.83491 -0.415:68
0.496 -0.30451 119 341 10.91% 31.26%-0.49745 -0.28668
0.609 -0.21538 108 449 9.90% 41.15%-0.22877 -(1.183:97
0.747 -0.12667 109 558 9.99% 51.15%0.029434 -0.08526
0.918 -0.03715 95 653 8.71% 59.85%0.255288 0.001077

1.13 0.053078 71 724 6.51% 66.36%0.430675 0.068124
1.38 0.139879 78 802 7.15% 73.51%0.637113 0.147041
1.7 0.230448 71 873 6.51% 80.02%0.847613 0.22.7511

2.09 0.320146 52- 925 4. 77~'. 84 • 78~'.1 .026220 0.295788
2.56 0.408239 41 966 3.76% 88.5 l,.%1.193249 0.359640
3.15 0.498310 50 1016 4.58% 93.13%
3.87 0.587710 26 1042 2.38'l. 95.511-
(+.75 0.676693 27 1069 2. 47~~ 97.98%
5.83 0.765668 10 1079 0.92% 98.90%
7.16 0.854913 4 1083 0.37% 99.27%
8.79 0.943988 6 1089 0.55% 99.82%
lO.8 1.033423 0 1089 0.00% 99 .82~~

13.3 1.123851 2 1091 0.181. 100.00%
16.3" 1.212187 0 1091 0.00% 100.00%.

20 1.301029 0 109-1 0.00% 100.00%

Regresaion
Constant
Sed E:.r e,f Y Est
R Squarep
No. of Observations
Dp-grees of Freedom

Output I

-0.09651
0.035015
0.987375

11
9

0.800728 2 GEOM.MED.

1.930924 - 84.1 %

2.411460 - GEOM.STD.DEV.

X Coeffi~ient(s) 0.382280
Std Err of Cc.ef. 0.014408

8.184780 = MASS MED.DIAM:.

3. = DFNSITY

14.17645 = AERO.DIAM.
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25-t1ay-88 LUNG 20 -- EXOGENOUS

21'6

PROBe PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.

O.U227 -1.6'+397 0 0 o . CF.)y' (). Cl(JY~

0.0279 -1.55439 0 0 0.00% o .OO'l.
0.0343 -1.46470 0 0 0.00y. O. OO~~
0.0421 -1.37571 I.) 0 o .OCW. 0.00%
0.U517 -1.28650 1 1 (>. 09~. () It ()9~..

0.0635 -1.19722 3 .. o .27~'~ 0.36%
0.078 -1.10790 2 6 0.18% 0.53%

0.0958 -1.01863 2 8 0.18% 0.71%
0.118 -0.92811 9 17 0.80% 1.5U~

0.144 -0.84163 11 28 0.98% 2.49%
0.177 -0.75202 18 46 1.60% 4.100.';
0.218 -0.66154 27 73 2.40% b. 5()~~

0.268 -0.57186 49 122 4.36% 10.86%-1.22289 -0.573:03
0.329 -0.48280 74 196 6.591. 17.451.-0.93887 -0.47247
0.404 -0.39361 65 261 5.791. 23.24%-0.73858 -0.40155
0.496 -0.30451 98 359 8.73% 31.97%-0.47731 -0.30904
0.609 -0.21538 103 462 9.17% 41.141.-0.22917 -0.22118
0.747 -0.12667 121 583 10.77% 51.91%0.049194 -0.12261
0.918 -0.03715 114 697 10.15% 62.07%0.313993 -0.02885

1.13 0.053078 100 797 8.90% 70.97%0.561541 0.058792
1.38 0.139879 75 872 6.68% 77~65%O.767559 0.131738
1.7 0.230448 85 957 7.57% 85.22%1.044023 0.229628

2.09 0.320t46 57 1014 5.08% 90.29%
2.56 0.408239 45 1059 4.01% 94.30%
3.15 0.498310 30 1089 2.67~ 96.97%
3.87 0.587710 17 1106 1.51Y. 98.49%
, ...,~ 0.676693 12 1118 1.07% 99 .55~~'+. J;;;.l

5.83 0.765668 3 1121 0.27% 99.82Y.
7.16 0.854913 (> 1121 0.00r. 99 .82~~

8.79 0.943988 1 1122 0.09% 99 .91~.

10.8 1.033423 0 11Ee 0.00r. 99.91 r.
13.3 1.Haa8S1 1 1123 0.09% 100.0m~

1~.3 1.212.187 '0 1123 O.OO%. 100.00%
20 1.301029 0 1123 O.OO%" 100.00%

Regression Output:
COn!stant -0.14003 0.724372 = GEOM.MED.
Std Err of Y Est 0.007160
R Squared 0.999373 1.636971 = 84.1 %
"1o. of Observations 10
DC:c'grees of Freedom 8 2.259846 = GEOt1. STD. DEV •

X Coefficient(s) 0.354078 5.321466 = MASS MED.DrAM.
S-Ld Err of Coef. 0.003133

3 = DENSITY

9.217050 = AERO. DI Ar1 •
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LUNG 21 -- SILICA

218

PROB. FRED.FROB
DIAMETER LOG.DrAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PR~C.

=~=======~=============~====================================~===~====;:==

0.0227 -1.64397 0 () () • O(}~.;. (}. ()()~~

0.0279 -1.55439 0 £) o•(lew. (I.(lew.
(). (>343 -1.46470 (l (I ».00';' (; .()():/~

0.0421 -1.37571 0 0 0.00% 0.00%
(j. ()517 -1.28650 () 0 0.00% (} • i.)(I ~.~

0.0635 -1.19722 0 (> o. OO~/. ~) • Ci(l~J..

0.078 -1.10790 0 0 0.00% O.OQ%
0.0958 -1.01863 0 0 0.00% 0.00%

0.118 -0.92811 1 1 0.37% 0.37%
0.144 -0.84163 3 4 1.11% 1.48%
0.177 -0.75202 1 5 (I.37r.. 1.85%
0.218 -0.66154 10 15 3.70% 5. 56~~
0.268 -0.57186 15 30 5.56r. 11.11'l.-l.21040 -0.55614
0.329 -0.48280 16 46 5.93% 17.04'l.-O.95459 -0.47275
0.404 -0.39361 20 66 7.41% 24.44%-0.70027 -O.389B3
0.496 -0.30451 20 86 7.41Yo 31.85%-0.48058 -0 .318E~1

0.609 -0.21538 24 110 8.89% 40.74%-0.23965 -O.239~'6

0.747 -0.12667 2Cj1 139 10 .. 74% 51 .408%0. 038062 -O.149l2
0.918 -0.03715 38 177 14 .. 07% 65.56%0.408465 -0.02836
1.13 0.053078 29 206 .10.74% 76.30%0 .. 723755 O.0744a5
1.38 0.139879 16 222 5.93% 82. 22~~O.926767 o .1406ll1
1.7 0.230448 23 245 8.52Y.. 90.74Y..

2 .. 09 0.3.20146 12- 257 4 .. 44% 95.19%
2.56 0.408239 6 263 2.22% 97.41%
:3.15 0.498310 2 265 0.74% 98.15%
3.8"7 0.587710 2 267 0.74% 98.89%
4.'/5 0.676693 2 269 0.741. 99.63Y.
5.88- 0.765668 1 270 0.37% 100.00%
7.16 0.854913 0 270 0.00% 100.00%
8.79 0.943988 0 270 0.00% 100.00%
to.8 1 .. 0334A3 0 270 0.00% 100.00Y..
13.3 1.123851 0 270 O.OOY.. lOO.OOY..
16.3.1.21a187 0 270 o.oo%. 100.00%

20 1.3010E'9 0 270 O.OOY.. 100.00%

X Coefficient(s) 0 .. 326019
Std Err of Coef. 0.008350

Rf!!'gression
Constant
Std Err of '( F;:st
R Squared
No. of Observations
D~gre~s of Fief!!'dom

Output:
-0 .. 16153
O.017b34
0.995428

9
7

0.689393 =-- GEOM.MED.

1.460450 ,... 84.1 %

2.118457 :- GEOM.STD.DE:V.

3.738614 = MASS MED.DrA~1 ..

2.7 = DENSITY

·6.143170 ;:: i~ERD • DI At1 .
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25-May-88 LUNG 21 t-- EXOGENOUS

22d

PROB. PRED.PROB
DIAMETER LoG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=====;========================================================:======:===

0.0227 -1.64397 0 0 o. oo~~ 0.00%
0.0279 -1.55439 0 0 0.00% O. 00~t,.

0.0343 -1.46470 0 0 0.00% 0.00%
(). 0~·21 -1.375'71 (I 0 0.00% o .i.)O%
U.0517 -1~28650 0 0 0.00'1,. 0.00%
0.0635 -1.19722 2 2 0.18% 0.18%

0.078 -1.10790 2 4 0.18% 0.36%
0.0958 -1.01863 3 7 0.27% 0.63%

0.118 -0.92811 6. 13 0.54% 1.17%
0.1':'4 -0.8416.3 11 24- 0.99% 2.16%
0.177 -0.75202 11 35 0.99% 3.15%
0.218 -0.66154 29 6{i 2.61Y- 5.77%
0.268 -0.57186 63 127 5.68% 11 .44%-1 • 19403 -0.58256
0.329 -0.48280 78 205 7.03% 18 .. 47%-0.90140 -0.48224
0.404- -0.39361 91 296 8.20%. 26..67%.-0.63174 -0.38C180
0.4-96 -0.30451 95 391 8.56% 35 .. 237'.-0.38709 -0.30593
0.609 -0.21538 118 509 10.63Y. 45.86~-O.10661 -0.20978
0.747 -0.1266.7 113 622 10.18% 56.04%0.155543 -0.11991
0.918 -0.03715 107 729 9.64% 65.68%0.411766 -0.03207

1.13 0.053078 106 835 9.SS% 75.23%0.689917 0.0632'76
1.38 0.139879 64 899 5.77% 80.99%0.881922 0.129098
1.7 0.23044-8 74 973 6 .. 677'. 87.66%1.1 'S0977 0.221334

2 •.09 0.320146 55 1028 4.951. 92.61 ~'.

2.56 0.408239 30 1058 2.70% 95.32%
3.15 0.498310 17 1075 1.53% 96.85%
3.87 0.587710 15 1090 1.35% 98.20%
4.75 0.676693 12 1102 1.081- 99.28%
5.83 0.765668 7 1109 '0.63% 99.91%
7.16 0.854913 1 1110 0.09% 100.001.
8.79 0.943988 0 1110 0.00% 100 .001~

10.8 1.033423 ° Ul0 O_OO~. 100.00X
13.3 1.123B51 0 1110 O.. OOY~ 100.00~

16.3 1.212187- 0 1110 O.OO~ 100.00X
20 1.3010129 0 1110 O.OO%. 100.OOY.

Regression
Constant
Si;d E:rr of V Est
R Squared
No .. of Observations
Degrees of Freedom

Output::
-0.17323
0.008197
0.999179

10
8

0.671064 - GEOM.MED.

1.477668 = 84.1 .X

2.201976 - GEOM.STD.DEV.

X Coefficient(s) 0.342812
Std Err of Coef. 0.003473

4.351075 - MASS MED.DIAM.

3 = DENSITY

7.536283 = AERO.DIAM.
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PROBe PRED.PROB
o 1AMETER LOG. DIAM. COUNT CUM. COUNT PERCENT CUl"l. PERC. CUM. PERC. Cut',. ePEC.
=~=======================a=======================_;=_===__=====;===:===;

0.0227 -1.64397 0 (> 0.001- O. (H)7~
0.0279 -1.55439 (> 0 0.00% 0.OO1~

(1.03"+3 -1.0+6470 0 (> (1.001. O.OOY.
0.0421 -1.37571 0 0 0.00% 0.001.
(). ()51 7 -1.28650 () 0 0.00% (;. OO~~
0.0635 -1 .19'722 1 1 (>.22'l. 0.22%

~).~)~i'8 -1.10790 1 2 o. 22~~ 0.44%
0.0958 -1.01863 1 3 0.22% o. 66:~

0.118 -0.92811 4- 7 0.88% 1.54%
0.144 -O.8Lj163 6 13 1.32% 2.851.
0.177. -0.75202 9 22 1.97% 4.82%
0.218' -(~. 66154 18 40 3. 95~t. a . 7'7~:~

0.268 -0.57186 19 59 4. 17~~ 12.94%-1.12364 -0.58104
0.329 -0.48280 39 98 8.55% 21.49%-0.79607 -0.4874·3
0.404 -0.39361 51 149 11.18% 32.68%-0.45746 -0. 39(l~18

0.496 -0.30451 54 203 11.84% 44.52%-0.14119 -0.300:=tO
0 .. 609 -0.21538· 65 268 14.25% 58.77%0.226859 -0.19512
0.747 -0.12667 46 314- 10.09Y. 68.86%0.500733 -0.116816
0.918 -0.03715 37 351 8.11~'. 76.97%0.745531 -0.04691

1.13 0.053078 38 389 8 .. 33% 85.31%1.047'712 o .0394::!3
1.38 0.139879 23 412 5.04% 90.35%
1.7 0.230448 16 428 3.51% 93.86%

2.09 0.320146 11 439 2.41% 96. 27~~
2.56 0.408239 7 446 1.54% 97.81Y.
.3 1"- O. ".98310 7 453 1.541. 99.34'/0._....J

3.87 0.587710 2 455 0.44Y. 99.78Y.
{+. "/5 0.676693 1 456 O. 22~~ 100.00%
S.8".3 0.705668 I) .... ' 0.00% 100. OO~r."+...JO

7 .16 0.854913 0 456 0.00% 100.00%
8.79 0.943988 0 456 o.OO~~ 100.00Y.
10.8 1.033423 0 45b O.OO~ 100 .00'i".·

13.3 1.123851 0 450 O~OO% tOO.OO%

Rearession
Constant
Std EI-r clf Y Est
R Squared
1'10. of Ubser'lations
D~orees of FrEedom

Output::
-0.25995
0.012382
0.99724-7

8
6

0.549596 = GEOM.MED.

1.061206 = 84.1 %

1.930881 = GEOM.STD.DEV.

X Coefficient(s)
Std Err ot" Coef.

0.285755
0.006129

2.014306 = MASS MED.DIAM.

2.7 = DENSITY

3.309843 = AERO.DlAM .

..
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DIAMETER LOG.DIAM. LDUNT CUM. COUNT PERCENT CUM.P~RC.CWM.FERC.CU~i.FREC.

=~===============~====================:======;-==:=====::~=~~~;===~=:==~

0.U227 -1.64397 i.) () ~) • (t()~-; () • ()O~/~

0:)" 02"/9 -1 .55439 1 1 O.O9~ () . ().~ ~;~

o . ;)3'+3 -1.46470 0 1 () .()()~~ IJ .. (19~"~
().C1421 -1.3'7571 I') 1 O.OO~ I) • ~)9:·.-'~

•
~) • ~)51 '7 -1.2865U 2 3 ... () • 18~'~ O. 27'i~
0.0.635 -1.19722 2 5 o .18~ ~)1t4-6?

0.0'78 -1.10790 4 9 0.37% () .. 82~'~
0.0958 -1.01863 5 1'" 0.46% 1 .. 28~l~

(}.118 -0.92811 12 26 1.10~ 2 .. 38~t~
0.144 -(>.84163· 12 38 1 .10% 3.48"'~

o. 177 -0.75202 27 65 2. 47"~ 5 .. 95~<
0.218 -(i .. 66154 42 107 3.84:': 9.79'';
0.268 -0.57186 54 161 4. 94~~ 14.73~~-1 • O'-+61·~ -I). S':;:"l_')~

0.329 -0.48260 106 267 9.70% 24 .. 43~~-O .. 7(,(),/'; -·.).4:;26'7

0.404 -0.39361 110 377 10. 06~. 34. 49~~-O • 40'~ 15
.R. _....... _,,--'.) . ~,~ ~ .."::

0.'t96 -o.30't51 116 493 10.61% 45. 11 %-0. 12599 _t) • 2'~=;6~

0.609- -0.215:38 12S 621 11. 71 % 5b. 82~W. 175801 -('.1 Q"741..+-

0.747 -0.12667 109 730 9.97% 66.79%0.442533 -0:·.11 ;:'65
0.918 -0.03715 90 820 8.23% 75. 02~W. 6836(12 -0. C~~'221

1.13 O.Cl53078 78 898 7.14% 82. 16~.O . 924429 0.040147
1.38 0.139879 57 955 5.22% 87. 3'7'l'.1 .137875 (, . 1.1 :::S·~':j

1.7 0.230448 48 1003 4.39% 91.77"/.
2.09 i.J.320146 31 1034 2.84% 94. 60~!.

2.56 0.408239 23 1057 2. 10~~ 96 ...71 'l.
3.15 0.498310 22 1079 2.01~~ 98. 72~~
3.87 0.5(.37710 9 1088 f') • 82~~ 99.54'l.
4.75 0.676693 4 1092 .;). 37~~ 99.91%
5.83 0.765668 1 1093 O. 09~~ 100. OO~~
'7.16 0.854913 0 1093 0.00% 100. OO~~
8.79 0.943988 0 1093 0.001. 100. OO~'.
1C>. 8 1.033423 0 1093 O.OO'l. lOO.OO'l.
13..3 1.123851 0 1093 a .oar.. ·loo.oor..
16.3 1.2121.87 a t093 0.001. . 100.001.

20 1.301029 0 1093 o.oar.. lOO.OO%.

Reqression
Constant
Sed Err of Y Est
R Squared
No .. e.f Observations
D~grees of Freedom

Output:
-O.a5464
0.016471
0.996011

9
'7

0.556355 = GEOM.MED.

1.176893 = 8"'.1 %

2.115361 : GEOM.STD.DEV.

X Coefficient(s)
Std Err esf CClef.

0.325384
o .OC0782

2.99735~ = MASS MED.DrAM.

3 = DENSIT'(

5.191570 = AERO.DrAM.
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PROB. PRED.PROe
DI At'1ETER LOG. DI A/"1 • COUNT CUM. COUNT P'ERCENT CUI'1. PERC. CUN • PERC. CUM. PREC •
=~:===========================;=======-;--======~==~~==~=~=~~~=======~~==

0.0227 -1.64397 (I (> 0.00% 0.00%
0.0279 -1.55439 0 0 0.00% 0.00%
0.0343 -1.46470 (> (> 0.00% I). O(l~,

0.0421 -1.37571 0 0 O.OOy. () • ()O~·~

('. ~)51 7 -1.28650 1 1 (). 23~~ (>. 23~r:.

0.0635 -1.19722 1 2 0.23% () .·47~~

0,078 -1.10790 1 3 0.2..3% (). 7C)~'.

0.0958 -1.01863 3 6 0.70Y. i .4(>%
(1.118 -0.92811 4 10 O. 93~t. 2. 34~~
0.144 -0.8£.163 3 13 0.70Y. 3.04%
(> .. 17t"j -0.75202 14 27 3.27'1. 6.31%
0.218 -0.6615'\ 17 4'-+ 3.97% lO.28:-~-1.25318 -O.675't-5
0.268 -0.57186 23 67 5.37% 15. 65~~-1 .00851 -0.58586
0.329 -0.48280 32 99 7.48% 23.13%-0.74215 -0.48833
O.4(l4 -0.39361 35 134 8.18% 31.31%-0.49596 -0.39818
0.496 -0.30451 54 188 12.b2Y. 43 • 93~'.-O • 15654 -0.27390
0.609 -0.21538 34 222 7.94% 51.87%0.048027 -0.19899
0.747 -O~ 12667 42 264 9.81% 61.68%0.3037;;6 -0.10535
0.918 -0.03715 39 303 9.11% 70.79%0.556401 -0.01284

1.13 0.053078 23 326 5.37% 76.17%0.719671 0.046943
1.38 0.139679 23 349 5.37% 81.541.0.901786 (}.113628
1.7 0.230448 27 376 6.31% 87.85%1.160006 0.208180

2.09 0.320146 25 401 5.84% 93.69%
2.56 0.408239 8 409 1.87% 95.56%
3.15 0.498310 7 416 1.641. 97.20%
3.87 0.587710 6 422 1.40% ·~80' 6(l~~

4. '/5 0.676693 5 427 1.17% 99.77'1.
5.83 0.765668 1 428 o•23Y. 100.00%
7.16 0.85....913 0 428 0.00% 1ell) • OO~4

8.79 0.9'.3988 (l 428 0.00% 100.00%
10.8 1.033423 0 428 0.00,," lOO.(lO'l.

13 .. 3 1.123851 0 428 O.OOr. tOO.OOY.

ReQression
Constant
Std C:rr of Y Est
R Squared
No. of Observdtion5
DSQrl?es of Freedom

Output:" ,I
-0.21657
0.020858
0.995519

11
9

0.607326 : GEOM.MED.

1.411209 = 84.1 %

2.323640 = GEOM.STD.DEV.

X Coefficient(s) 0.366168
Std Eli of Coef. 0.008187

5.124425 = MASS MED.DIAM.

2.7 = DENSITY

8.420290 = AERO.DlAM.



LL
ri.

\T
C

4
)

(;
)

.
~

...::
..

-
E_

x'O
G

EJ
.\T

N N -..
.J

2
.0

0
i

I
I [

1
5

.9

1
.5

8
-

O

.,
r/

-"
.'

."
."

.'
.

/
'

.....
.....
--
~

I
•
0

0
I

$
....

./
1

./
/..

..
/'

I
./

··.
.··

..0

••
••

••
••

•..
.,r

.

./.
.....0··

···
../
-
/

..../
/
'

/
/

...
.

0

1
.2

6
-

0
.4

0
-

0
.7

9
-

0
.6

3
-

0
.3

2
-

/
/
'

_""
"""0

"""-
..-..

..
....

.,..
...

-_..
..

....
__£

1"
'"

_
..

q
.

/
.r

.,
.

..../
~
/

I
I

0
.2

5
T

I
I

I
,

,
-
-
-
'
,
-
-
-

.....,
-
-
-
'
\
-
-
-
'
,
-
-
-

...,
,
-
-
-

2
1

.2
2

7
.4

3
4

.5
4

2
.

1
5

0
.(

I
5

7
.9

6
5

.5
7

2
.6

7
8

.8
8

4
.

1

0
.5

0
-

E ~ u:: W J­ W I: eX H A z c:r H o Lu I: CJ
,

U
l

C I:

PE
R

C
E

N
T

O
F

P
A

R
T

IC
L

E
S

L
E

S
S

TH
A

N
ST

A
T

E
D

D
IA

M
E

T
E

R



LUNG 22 -- EXOGEN .

228

PROB. FRED.FR08
DIAMETER LOG.DIAM. COUNT CUM. COUNT FERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=================~================================================:==:===

0.0227 -1.64397 0 0 o.om~ o . om:.
0.0279 -1.55439 (> 0 0.00% 0.00%
0.U343 -1.46470 0 0 0.00% 0.001,
0.0421 -1.37571 (> 0 0.00% o. (}()~~

() ~ \,)517 -1.28650 3 3 o •.29~~ (I. 29~~

C' .. (}635 -1.19722 2 c-- 0.207- O. 49~/.oJ

0.0'/8 -1.10790 1 6 O. lOY. 0.59%
0.0958 -1.01863 8 14 0.78% 1 • 37~/.

0.118 -·0.92811 11 25 1.07% 2.44%
(:. ~ 144 -0.84163 13 38 1.27Y. 3.711-
U. 1 '77 ··0.75202 24 62 2.34% 6. (i5~~

1).218 -0.66154 39 101 3.81j~ 9. 86;'~
0.268 -0.57186 62 163 6.05% 15 •92~~-(i. 99801 -(i.594"06
0.329 -0.48280 76 239 7.42% 23.34';'-0.73541 -0.49855
0.404 -0.39361 103 342 10.06% 33.40%-0.43733 -0.39015
0.496 -0.30451 112 454 10.94% 44.34%-0.14590 -0.28416
0.609 -0.21538 96 550 9.38% 53.71%0.095437 -0.19639
0.747 -0 .. 12667 95 645 9.28Y. 62.99%0.338717 -0 .107~2

0.918 -0.03715 96 741 9.38Y. 72.36%0.602619 -0.011'74
1.13 0.053078 57 798 5.57Y. 77.93%0.776804 o.0513<Y8
1.:38 0.139879 53 851 5. 18Y. 83. 11 j~O .960033 0.118034
1.7 0.230448 57 908 5.57% aa .67~H .199610 (> .2051.S2

2.09 0.3201't6 50 956 4.88% 93.551-
2.56 0.408239 21 979 2.05'l. 95.61~'.

3.15 0.498310 17 996 1.661. 97.27%
3.87 0.587710 17 1013 1 • 6~·r. 98 .93~~

4.75 0.676693 7 1020 0.681. 99.611-
S.83 0.765668 3 1023 0.29% 99.90%
"7 _16 0.854913 1 1024 O. 101- 100.001-
8.79 0.943988 (I 1024 0.00% 100.00%
10.8 1..033423 0 102~ 0.001- 100.00%
13.3 1.123851 0 1024- Q.OO% 100.00Y.
16.3 1.212187 0 1024 0.00% 100.00%

20 1.301029 0 1024 O.OOY.. 100.00%

X Coefficient(s) 0.363675
Std Err of Coef. 0.009602

ReQression
Constant
SL:d e:-rr ed~ Y Est
R Souared
Nee. c.f Observations
D~qrees of Freedom

Output:
-0.23110
0.021313
0.994453

10
8

0.587345 -GEOM.MED.

1.356966 = 84.1 %

2.310338 ::a GEOM.STD.DEV.

4.814430 = MASS MED •DI At-1 •

3 ::I DENSITY

8.338837 = AERO.DIM1.
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FROB. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=================================:====;======================:===;==;===

0.U227 -1.6lt397 (> (> 0.00% o. OO~t.

0.0279 -1.55439 0 0 O. OO'l~ 0.00%
() • (>3'+ 3 -1.464'/(> (> 0 () • (}(}~t~ I). OO~~

0.0421 -1.37571 (j (I 0.00% (I. OO~1.

>:J.U5t? -1.28650 () (; 0.00% (). (}O~,~

0.0635 -1.19722 () 0 (> • (>()% () .()()~/~

0.078 -1.10790 3 3 0.56% o. 56i~
0 .. 0958 -:-1.01863 1 4 0';19% 0.751.

0.118 -0.92811 3 7 O.56~ 1.32%
0.144 -0.84163 6 13 1.13% 2.45%
(> .. 177 _t:) • 752(}2 9 22 1 . 69~~ 4. 14~~

0.218 -0.6615/-+ 15 37 2.82% 6. ,:;>./~.~

0.268 -0.57186 19 56 3.58% 10.55%-1.23923 -0:.59416
0.329 -0.48280 48 104 9.04'l. 19. 59~~-O.86146 -0.47820
0.404 -0.39361 45 149 8. 47~~ 28 • 06~'.-O • 59003 -0.39488
0.496 -0.30451 61 210 11.49'l. 39.55%-0.27109 -0.29698
0.609 -0.21538 69 279 12.99% 52.54%0.065343 -0.19370
0.747 -0.12667 58 337 10.92% 63.47%0.351564 -0.10584
0.918 -0.03715 43 380 8.10% 71.56%0.578916 -0.03606

1.13 0.053078 42 422 7.91% 79.47%0.828757 0.040632
1.38 0.139879 36 458 6.78% 86.25%1.087854 0.120165

1 - 0.230448 30 488 5.65% 91.90%•• I

2.09 0.320146 16 504 3.01% 94. 92~'.

2.56 0.408239 5 509 0.94% 95. 86~'.
3.15 0.498310 8 517 1.51% 97.36'l.
3 .. 87 0.587710 5 522 0.94% 98.311.-
4.75 0.676693 1 523 0.19'l. 98 .49~'.

5.83 0.765668 4 527 0.75% 99.25%
7.16 0.854913 t 528 O. 19~'. 99.44%
8.79 0.943988 3 531 0.56r. 100.00r.
10.8 1.033423 0 531 0.00% 100.00%
13.3 1.123851 0 531 0.00% 100.00%
16.3 1.212187 0 531 0.00% 100.00%

20 1.301029 0 531 0.00% 100.00%

X Coeffi~ient(s) 0.306964
Std Err of Coef. 0.007582

CClnstant
Std E... ·t'" c,lf V Est
R Souared
No. of Ubservations
DeQT~eS of Freedom

Out~utl

-0.21376
0.01.7009
0.995747

9
7

0.611269 :0 GEDM.MED.

1.239360 = 84.1 %

2.027518 = GEDI"1 •STD. DEt,) •

2.736247 = MASS MED.DIAM.

2.7 = DENSIT'(

4.496113 = P,EF:O. D I Ar'1.
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PROB. PRED.PROB
DlAt1ETER LOG.DlAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
========================_====~=====================~==s==:=========:====

0.0227 -1.b4397 (> (> o .OO~'. O. OO~'.
0.0279 -1.55439 1 1 (> • 10~~ 0.10%
U.0343 -1.464'70 (> 1 O. OO~'. -0.10%
0.0421 -1.37571 0 1 O. OO~~ o . 1O~1.

() .(l5i7 -1.28650 1 2 0.10% O. 19~~

0.0635 -1.19722 2 4 0.19% 0.39%
0.078 -1.10790 3 7 0.29% 0.68Y.

0.0958 -1.01863 4 11 0.39Y. 1 .06Y.
0.118 -0.92811 9 20 O. 87~t. 1 • 93~'.
0.144 -0.8'+163 17 37 1 .64Y. 3.57%
0.177 --0.75202 17 54 1.64% 5.22Y.
0.218 -0.66154 35 89 3.38% 8. 6()~~

0.268 -0.57186 55 144 5.31Y. 13.91~'.-1.08070 -0,59644
0.329 -0.48280 94 238 9.08% 23.00%-0.74654- -0.48425
0.404 -0.39361 101 339 9.76% 32.75%-0.45528 -0.3864-6
0.496 -0.30451 117 456 11.30% 44.06%-0.15310 -O.285i01
0.609 -0.21538 104 560 10.05% 54.11%0.105633 -0.19814-
0.747 -0.12667 97 657 9.37% 63.48%0.351918 -.0 .11545
0.918 -(1.03715 83 740 8.02% 71.50%0.576988 -0.039-89

1.13 0.053078 81 821 7.83% 79.32%0.823654 0.042922
1.;;38 0.139879 66 887 6.38% 85.70~H .064215 0.123687
1.7 0.230448 59 946 5.70% 91.40%

2.09 0.320146 38 98'+- 3.67% 95.07%
2.56 0.408239 14 998 1.35% 96.43%
3.15 0.498310 14 1012 1.35% 97.78%
3.87 0.587710 a 1020 0.77% 98.55%
4.75 O.b76693 4 1024 0.39% 98.94%
5.83 0.765668 5 1029 0.48% 99.42%
7.16 0.854913 2 1031 0.19% 99.617.
8.79 0_943988 3 1034 0.29% 99.90%
10.8 1.033423 0 1034 0.00% 99.907.
13.3 1.123851 0 1034 0.00% 99.90%
16.3 1.2f2187 0 1034 O.OO%. 99.90%

20 1.301029 1 1035 0.10~ 1(lO.OO%

Reqresaion
Constant
St:d I:::rr of Y Est
R Squared
No. of Ob~ervation5

Deqrees of Freedom

Dutput~

-0.23361
0.016185
0.996149-

9­
7

0.583968 = GEOM.MED.

1.265110 = 84.1 %

2.166401 = GEOM.STD.DEV.

X Coefficient(s) 0.335739
Std Err af Coef. 0.007889

3.508034 = MASS MED.DIAM.

3 = DENSITY

6.07b093 = AERO.DrAM.



r
L'"

T
\T

G
1

(.
)

0.:;
:>

L
)

J
..

'
r

...
:..4

...:
..4

r
r

1-
',..

(-\
C1

E
1,

;­
l!

.-
:'..\

.
j
'
r

'
1

V
N W W

1
.5

8

o

/
"

/.
.rr

'···
'

.....
-....

.
,--_

..-

/
•
•
•
•
•J

•
•
•
•
•
•t ·

,,
"-

~-
"

......
...1

"·6
··

"
r
J

..
..-

.

/
/
/
/
6

-
/

,-
C

/
..'

..".-
....

/
$

-
-
-
-
/
/

..,
.....

.._..
'.J

"
o

..",
..'

..",,
,~

..

B
8

.5

I

8
4

.1

I

'/
8

.8

,....
./

../
'...

,

.
/

0"
"

.
/

.....
-.-

..

I

7
2

.6
b

e
'

0:
::'

..
..

.
..

.J

r
5

7
.9

~
j
(
)

_
(I

~
I

•..
2

.1

I
I

.
_
~
,

2
1

.2
2

7
•

4
3

't
•5

1
5

.9

1
.0

0

1
1

.5

0
.6

3
-

0
.4

0
-

0
.5

0
-

1
.2

6
-

0
.7

9
-

0
.2

5

0
.3

2
1

-

e ~ "W I­ W L
:

<J
:

H o z (
{

I-
t o il
l
~ (J

)
(J

) ·:or ~

PE
R

C
E

N
T

O
F

P
A

R
T

IC
L

E
S

L
E

S
S

TH
A

N
ST

A
T

E
D

D
IA

M
E

T
E

R



LUNG 22 -- SILICA
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PROE. - PRED.PR08
DIAMETER LOG.DIAt1. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.

0.0227 -1.64397 () () O.OOY. 0.001.
0.0279 -1.55439 (1 I) O.OOY. 0.00%
0.0343 -1.46470 (> (> O.OOY. () • (}()~io-

0.0421 -1.37571 (> 0 0.00y. (> • ()(}~~

(). (>51 7 -1.28650 1 1 I:) • 23~~ 0.23%
0.0635 -1.19722 0 1 o.ooy. (>.23Y.

O. (08 -1.10790 1 2 0.23Y. 0.45%
0.0958 -1.01863 2 4 0.45Y. 0.90%

0.118 ~o. 92811 7 11 t".58Y. "2.49%
(~) . 14''+ -0 .8L~163 6 17 1.36Y. 3.85%
(). 1 ''?7 -0.75202 16 33 3. 62~~ 7.47%
0.218 -0.6615 1+ 31 64 7.0 1 ~~ 14.48X-1.05662 -0.64990
0.268 -0.57186 30 94 6.79% 21 . 27~t.-O .80361 -0.56747
0.329 -0.48280 37 131 8.37% 29.64%-0.54383 -0.48284
0.404 -0.39361 35 166 7.92% 37.56%-0.32409 -0.41125
0.496 -0.30451 50 216 11.31% 48.87%-0.02906 -0.31513
0.609 -0.21538 55 271 12.441. 61.311.0.293907 -0.20990
0.747 -0.12667 43 314 9.73% 71.04%0.563590 -0.12204
0.918 -0.03715 33 347 7. 47~'. 78.511.0.796010 -0.04632

1.13 0.053078 39 386 8.82% 87.33%1.135865 0.064397
1.38 0.1.39879 18 404- 4.07Y. 91.40%
1.7 0.230448 11 4-15 2.49% 93.89%

::. ()9 0.320146 10 425 2.26Y. 96.15Y.
2.56 o.408E39 4 429 0.90% 97.06Y.
;3.15 0.498310 5 434 1.13Y. 98.191.
3.87 0.587710 5 ':"39 1 • 13~~ 99. 32~~
4.'/5 0.676693 2 441 0.45% 99.77Y.
5.83 0.765668 0 441 0.00% 99.77%
7.16 0.854913 1 442 0.23% 100.00%
8.79 0.943988 0 442. 0.00%. 100.00%
10.8 1.033423 0 442 0.00% 100. O(l~.

13.3 1_123851 0 442 O.OOY. 100.00%

X Coefficient(s) 0.325795
Std Err of Coef~ O.00517~

ReQre9Sl0n
Constant
Std ~rl" of Y Est
R SQuared
No. of Observations
D~qrees of Freedom

Output:­
-0.30566
0.010966
0.998237

9
7

0.494695 = GEOM.r1ED.

1.047450 = 84.1 %

2.117365 = GEOM.STD.OF'V ..

2.676536 = MASS MED.DIM1.

2.7 = DENSITY

4.397997 = AERU . PI At1.
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PROBe PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
===========================:============================================

0.0227 -1.6'+397 0 0 0.00% o.oor.
0.0279 -1.55439 0 I) 0.00% (). ()(,~~.

U. U3{+3 -1.'+6470 () () 0.00% 0.00%
0.0421 -1.-37571 Ci 0 (1.001. i). ()()%.

(). ()51 7 -1.28650 5 5 0.'+6% (}.46h

0.0635 -1.19722 1 6 O. 09~~ (). 55~'"
0.078 -1.10790 4- 10 0.37% 0.91%

0.0958 -1.01863 5 15 0.46% 1.37%
0.118 -0.92811 10 25 0.91% 2. 29~'.

0.144 -0. 8 l { 163 17 42 1.55% 3.84~~

().177 -0.'75202 26 68 2.38% 6. 22~'.

0.218 -0.66154 5'7 125 5.21% 11.43~'~-1 .19479 -0.66684
0.268 -0.57186 69 194 6.31% 17.73~-0.92842 -0.57824
0.329 -0.48280 95 289 8.68% 26 .42~.-O.63931 -0.48207
0.404 -0.39361 101 390 9.2:3% 35.65%-0.37555 -0.39433
0.496 -0.30451 114 504 10.42% 46.07%-0.10110 -0.30303
0.609 -0.21538 125 629 11.43% 57.50%0.193488 -0.20504
0.747 -0.12667 116 745 10.60% 68.10%0.479195 -0.11000
0.918 -0.03715 88 833 8.04% 76.14%0.718855 -0.03028

1.13 0.053078 75 908 6.86% 83.00%0.955939 0.048579
1.38 0.139879 56 964 5.12% 88.12%1.172649 0.120665
1.7 0.230448 3'/ 1001 3.38Y. 91.50%

2.09 0.320146 29 1030 2" .. 65% 94. 15~~

2.56 0.408239 19 1049 -1.74Y. 95.89~

3.15 0.498310 18 1067. 1.65Y. 97.53Y.
3.8'/ 0.587710 16 1083 1.046Y. 98.99%
4 --,C' 0.676693 5 1088 0.46% 99. '+5:~• f..s

5.83 0.765668· 1 1089 0.09Y. 99.54%
'7.16 0.854913 4 ·1093 0.37% 99.91%
8.79 0.943988 0 1093 0.00% 99.91 'l.
10.8 1.033423 1 1094- 0.09% 100.00%
13.3 t.123851 0 1094- 0.00% 100.00Y.
16.3 1.212187 0 1094- 0.00% 100.00Y.

20 1.301029 0 1094- O.OOY. 100.00%

Reqression
Cons-cant
Std Err c.<f Y Est
R Squared
No. of Observations
D~grees of Fr.eedom

Output:
-0.26940
0.010568
0.998636

10
a

0.537766 = GEOM.MED.

1.156739 ~ 84.1 %

2.151007= GEOM.STD.DEV.

X Coefficient<s) 0.332641
Std Err of Coef. 0.004345

3.125852 = MASS MED.DIAM.

3 = DENSIT'(

5.414135 = AERO.DIA~.
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PROB. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
======================2===============================::===========:=:===

o .(~227 -t.64397 0 0 O. O(l~'. 0.00%
0.0279 -1.55439 1 1 0.22~ 0.22%
0.0343 -1.46470 0 1 O.OJ)% (I .22~'.

0.0421 -1.37571 0 1 0.00% 0.22%
O.U51? -1.28650 2 3 (). 45~'. 0.67"1,
0.0635'-1.19'722 1 4 O. 22~'. 0.89%

0.078 -1.10790 1 5 0.22% 1.11%
5') ~ ()'~~58 -1.01863 4 9 0.89% 2.00%

(1.118 -0.92811 10 19 2.23% 4.231.
0.144 -0.84163 11 30 2.45% 6.68%
().17"7 -0.75202 7. 37 1 .56Y. . 8. 2't~~

0.218 -0.66154 22 59 4.9m'; 13.1't~~-1.11458 -0.66318
0.268 -(1.57186 27 86 6.01Y. 19.15%-0.87675 -O.57C;'11
0.329 -0.48280 34 120 7.57Y. 26.73%-0.62994 -0.49186
0.404 -0.39361 51 171 11.36% 38.08%-0.30997 -0.37876
0.496 -0.30451 38 209 6.46% 46.55%-0.08876 -0.30056
0.609 -i,).21538 41 250 9.13% 55.68%0.146296 -0.21747
0.747 -0.12667 50 300 11.14% 66.82%0.443269 -0.11250
0.918 -0.03715 33 333 7.35% 74.16%0.657076 -0.036,92
'1.13 0.053078 35 368 7.80Y. 81.96%0.917070 0.054980
1. :-18 0.139879 22 390 4.90% 86.86%1.114587 0.124799
1.7 0.2304i +8 18 408 4.01% 90.87%

2.09 0.32U146 13 421 2.90% 93.76%
2.56 0.408239 15 436 3.34% 97.10%
3.15 0.498310 6 442 1.34% 98.44%
3.87 0.587710 4 446 0.89% 99.33%

., ," .. C" 0.676693 1 447 0.22~ 99.55%"" • J..:I

5.83 0.765668 1 448 0.22Y. 99.78%
7.16 0.854913 1 449 0.22~ 100. OO~~
8.79 0.943988 0 449 0.00% 100.00~';'

10.8 1.0334~3 0 449 0.00% 100.00%
13.3 1.1E3851 0 449 0.00% 100~OOY.

ReQression
Constant
Std Err of Y Est
R Squared
No. of ubservations
Df:'Qrees of Freeodom

Output:
-0.26919
0.010063
0.998763

10
8

o •538033 "" SEOM. t1ED •

1.214212 2 84.1 %

2.256758 = GEOM.STD.DEV.

X Coeffi~ient(s) 0.353485
Std Err of Coef. 0.004396

3.926230 = MASS MED.DI~M.

2.7 = DENSITY

6.451455 = AERO.DrAM.
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PROS. PRED.PRCB
D1AMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
============;=====:===========================================~=======~=

0.0227 -1.64397 (> (> 0.001. () .()(}~~

0.0279 -1.55439 1 t () • 1 ()i'~ (}. 10%
0.0343 -1.46470 (> 1 0.001. () • 1 ()~i..

n.0421 -1,'37571 0 1 O. OO~.;. C).l~)~~

(}. ()51 7 -1.28650 3 4 0.291. O. 39~'~
(). (}635 -1.19722 3 7 () .29~'.. O. 69~~

\) .'Y78 -1.10790 4 1 1 O.39~t. 1 • 08~~
O.09t:8 -1.01863 6 17 O.59'/. 1 .67~,

0.118 -().92811 18 35 1.761. 3.43%
0.144 -0.84163 19 54 1.86% c: :::lOt/.___ ,. J"
().,1'7\7 -()" 752(r2 26 80 2. 55~:t. 7. 84~~
0.218 -0.6615 i f 45 125 4.4U~ 12.241.-1.15562 -~). 677!52
0.268 -0.57186 72 197 7.051. 19 .29+'~-O.87174 -0.57892
0.329 -0.48280 84 281 8.23% 27.52%-0.60603 -O.'t8663
(). L,.()4 -0.39'361 119 400 11.66Y. 39.18%-0.28091 -0.37370
0.496 -0.30451 93 493 9.11Y.. 48. 29Y.-0 • 04403 -0.29143
0.609 -0.21538 106 599 10.38% 58.67%0.224135 -0.19829
0.747 -0.12667 82 681 8.03% 6b.70%0.440051 -0.123;29
0.918 -0.03715 82 763 8.03% 74.73%0.674522 -(1.04185

1.13 0.053078 74 837 7.25% 81.98%0.917753 0.0426.:1
i .;:IS 0.139879 61 898 5.97Y. 87.951.1.164846 ().128443
1.7 O.2304~8 36 934 3.53% 91.48%

2.(J9 0.320146 29 963 2. 84~~ 94.32%
2.56 0.408239 28 991 2.74+,1.. 97.06%
3.15 0.498310 16 lOO7 1.57+'';' 98.63%
3.87 0.587710 5 1012 0.49% 99.12%
4. '75 0.676693 4- 1016 0.39% 99.51%
5.83 0.765668 3 1019 0.29% 99 .80~1,.

7.16 0.854913 1 1020 (I. 10~1,. 99.90%
8.79 0.943988 0 1020 0.00+,1.. 99.90Y..
10.8 1.033423 0 1020 O.OOY. 99 .9(1~1,.

13.3 1..123851 t 1021 .0.10% 100.00Y..
16.3 1.212187 0 1021 0.00% 100.00Y.

2!() 1. ::L0l029 0 1021 O.OOY. 100.0(,/Y.

Reqression
Constant
8l:d Ei-r of V Est
R Squared
No. of Observations
Deqrees of Freedom

Output:
-O.27b14
0.013476
0.997782

10
8

0.529491 = GEOM.MED.

1.178115 = 84.1 %

2.224993 = GEOM.STD.DEV.

X Coefficient Is} 0.347328
Std Erl of Coef. 0.005788

3.607627 = MASS MED.DIAM.

3 = DENSrrf

6.248594 = AERO.DIAM.
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PROB. PRED.PROB
DIAMETER L.OG.CIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=============:============~================:=========================:===

0.0227 -1.64397 () () (}.I:)(>% () .()()~,.

0.0279 -1.55439 0 \) (1.00:1. 0.00%
0.0343 -1.46470 0 0 (). ()()~.;, () • C}()~-;

0.0'+21 -1.37571 0 \) O.OO~ 0.00%
0.0517 -1.28650 1 1 o. 19~'~ o. 19~'~

0.0635 -1.19722 3 4 (). 57~ o <II 76~t;'

(> .. ()78 -1,,10790 4 8 0.76~ 1.53%
0.0958 -1.01863 1 9 0.19~ 1.72%

0.118 -0.92811 2 11 0.38% 2.1;)~~

(I. 14l : -0.84163 3 14 0.57% 2.68%
() .. 1 1}7 -0.75202 6 20 1.15% 3.82%
0.218 -0.66154 15 35 2. 87~t. 6.b9%
U.268 -0.57186 28 63 5.35% 12.05%-1.16':+89 -(I • 55f~(}9

0.329 -0.48280 36 99 6.88% 18.93%-0.88477 -0.473:38
0.404 -0.39361 (+2 141 8.03~ 26.96~-O.62289 -0.393;25
O. '+96 -0.30451 52 193 q .94~. 36. 90Y.-O. 3'-+ 165 -0.30719
0.609 -0.21538 43 236 8.22% 45.12%-0.12550 -0.24105
0.747 -0.12667 71 307 13.58% 58.70%0.224969 -0.133131
0.918 -0.03715 53 360 10.13% 68.83%0.499994 -0.049,=6

1 .13 0.053078 61 421 11.66~ 80.50%0.864386 (1.0618:32
1.38 0.139879 40 461 7.65% 88.15%1.174003 (I. 1565<:'9
1.7 0.230448 27 488 5.16% 93.31%

2.U9 0.320146 13 501 2.49% 95.79%
2.56 0.408239 10 "-511-- 1.91% 97.71%
3.15 0.498310 11 522 2 .10~'. 99.81%
3.87 0.587710 1 523 0.19% 100.00%
4 ,.,C' 0.676693 0 523 o.om'. 100.00%. / ~

5.83 0.765668 0 523 0.00% 100.00%
7.16 0.854913 0 523 0.00% 100.GO%
8.79 0.943988 0 523 (1.00'1. 100.00%
10.8 1.0334-23 0 523 0.00% 100.00%
13.3 1.123851 0 523 o .OO~. 100.00%

ReQression
Constant
$td Err of Y Est
R SQuared
No. of Observations
D~Qrees of Freedom

Output:
-0.20265
0.014545
0.996890

9
7

0.627110 2 GEOM.MED.

1.268608 = 84.1 %

2.022942 = GEOM.STD.DEV.

X Coet·fic ient (s)
Sed Err of Coef.

0.305983
0.006459

2.780431 = MASS MED.DrAM.

2.7 :;; DENSITY

4.568715 = AERO.DIAM.
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PROB. PRED.PROB
DIAMETER LUG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=~===s=================~=====_=====;=======:==========================.==

,.) .0227 -1.64397 0 0 O.OOY. 0.00%
0.0279 -1.55439 1 1 0.09% O.09l~

0.0343 -1.4647(> () 1 () • I:)()~';' O. 09~t.
0.0421 -1.37571 0 1 0.00% 0.09%
(J. ()51 7 -1.286'50 3 4 0.27% O. 36i~
0.0635 -1.19722 3 7 0.27% O. 62l'~

.;). (r/8 -1.10790 6 13 0.53% 1.16~'~

0.0958 -1.01863 4 17 0.36Y. 1.51:!~

0.118 -0.92811 8 25 (>.711. 2.22%
0.144 -0.84163 16 41 1.42% 3.64%
0.177 -0.75202 20 61 1.'78% 5 .42~~

0.218 -0.66154 38 99 3.38% 8. 8()~:'

0.268 -0.57186 66 165 5. 87~~ 14.67%-1.04880 -0.56142
0.329 -0.48280 81 246 7.20% 21.87%-0.78355 -0.47461
0.404 -0.39361 83 329 7.38% 29.24%-0.55526 -0.39990
0.496 -0.30451 115 444 10.22Y. 39.47%-0.27324 -0.30760
0.609 -0.21538 95 539 8.44% 47.91%-0.05367 -0.23574
0.747 -0.12667 146 685 12.9S%. 60.89%0.282666 -0.12567
0.918 -0.03715 105 790 9.33% 70.82%0.539794 -0.04152

1.13 0.053078 112 902 9.96% 80.18%0';853174 0.0610313
1.d8 0.139879 75 977 6.67%. 86.84%1.113906 0.146367
1.7 0.230448 56 1033 4.98%" 91.82%

2.09 0.320146 29 1062 E.58%. 94.40%
2.56 O.408~39 28 1090 2.49% 96.89%
3.15 0.498310 26 1116 2.31% 99.20%
3.87 0.587710 6 1122 o .53~. 99.73%
4. r.75 0.676693 1 1123 0.09% 99.82%
5.83 0.765668 1 1124- 0.09% . 99 .91 ~

- l' 0.854913 0 1124 0.00% 99.91%....... (:)

8.79 0.943988 0 1124 O~ 00,,". 99.91%
10.8 1.033423 1 1125 0.09% 100.00%
13.3 1.1238S1 0 1125 O.OO%. 100 .oo~.

16.3 1.212187 0 1125 o.OO~. 100.00%
20 1.301029 0 1125 0.00% 100.00%

Reqre!!5sion
Constant
5td Err of Y Est
Fe Squared
No. of Observations
DE'grees of Freedom

Output~

-0.21817
0.010456
0.998392

9
7

0.605091 = GEOM.MED.

1.285552 = 84.1 %

2.124558 = GEOM.STD.DFV.

X Coefficient(s) 0.387268
Std Err of Coef. 0.004962

3.324309 = MASS M~D.DIAM.

3 = DENSIT'I

5.757872 = AERO.DIAt1w
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PROB. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=============~==~==============================~=======::===:=======•.==;

0.0227 -1.64397 0 (> 0.00% 0.00%
0.0279 -1.55439 0 (I (>. OO~I,. 0.00%
oJ.03"+3 -1.'164'70 () () 0.00% i) • OO~\

O.OL~21 -1.37571 0 () 0.00% O. OO~{
(; .. (>51-'7 -1.28650 .... .... 0.66% (). 66~~
0.0635 -1.19722 0 4- (>.OO'l. (>. 66~':

0.078 -1.1079'0 5 9 ,0.83% 1.49%
O.O9~8 -1.01863 2 11 0.33% 1 • 82'l.

(1.118 -0.92811 4 15 0.66% 2.48%
0.144 -0.8'1163 16 31 2.64-~/. 5. 12~.

0.177 -0.75202 20 51. 3.3D: 8.43%
(i.218 -0.6615Lt 37 88 6.12'; 14.55%-1.05386 -~) .64=;3()
0.268 -0.57186 34 122 5. 62~: 20.17%-0.84123 -0.571.15
0.329 -0.'t8280 't6 168 7.60% 27.77%-0.59869 -0.'t8656
() • {+()l+ -0.39361 46 2t4 7.60% 35. 37~'.-O.38309 -0.41137
0.496 -0.30451 60 274 9.92% 45.29%-0.12124 -0.32005
0.609 -0.21538 75 349 12.400 57.69%0.198457 -0.20EI56
0.747 -0.12667 60 409 9.92% 67.60%0.465270 -0.11:;51
0.918 -0.03715 50 459 8.26% 75.87%0.710132 -0.03<:111
1.1~ 0.053078 40 499 6.61% 82.48%0.936351 0.048773
1.38 (1.139879 37 536 6 .l:2~~ 88.60%1 . 195822 0.139E!62
1.7 0.230448 26 562 4.30% 92.89%

2.09 0.320146 16 578 2.64% 95. 54~:
2.56 0.408239 6 584 0.99~'. 96.53~

:3.1.5 0.498310 13 597 2.15~ 98.68%
3.87 0.587710 3 600 (>. S()~~ 99. 17~~

it. '-75 0.676693 5 605 0.83% 100.00'l.
5.83 0.765668 0 605 0.00r. 100.00%
,.-. l' O.85 t.,.913 (> 605 0.00% 100.00'l./ •• 0

8.79 0.943988 0 60S 0.00% 100.00%
10.8 1.033423 0 605 0.00% 100.00'l.
l:..~. :3 1.123851 0 605 0.00% 100.00%

...

ReQr~ssion

Constant
Std E::rr L.,f Y Est
R Souared
No. of Observations
D~drees of Freedom

OutDut:.
-0.27777
0.011590
0.998359

10
8

0.52750~ : G~OM.MED.

1.177525 : 84.1 y.

2.232256 = GEOM.STD.DF.V.

X Co~fficient($) 0.348744
Std Err of Coef. 0.004997

3.650849 = MASS MED.DIAM.

2.7 = D~NSIT,(

5.998957 = AERO.DIAM.
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PROB. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
====:==:~=============~========~=====~==========s:========~====~~=~===:~=

0.0227 -1.64397 (I 0 0.00% 0.00%
0.0279 -1.55439 0 (I O.OOY. (> .(lO~~

0.03'+3 -1.4647() (I 0 0.00% (;. ()O~'.

0.042.1 -1 _375''71 0 0 O.OO't. 0 .. ()(i~.~

0.0517 -1.2865() 5 5 0.45% () .. 45%
0.0635 -1 .1·~722 (> 5 o. OOy~ (). 45~/..

0.0)8 -1.10790 8 13 O.73r· 1.18%
0.0958 -1.01863 7 2(l 0.64% 1 • 82~.

0.118 -0.92811 13 33 1.18% 3.00%
O. 14'+ -(>. 8 l t 163 26 59 2.37';' 5.37%
0.1'77 -0.75202 40 99 3.64% 9.01%
0.218 -0.66154 71 170 6.46i" 15.47%-1.01596 -0.671:31
0.268 -0.57186 83 253 7.55% 23.02%-0.74570 -0.572:38
0.329 -0.48280 92 345 8.37% 31 .39".-0.49358 -0.48008
0.404 -0.39361 96 441 8.741. 40.13%-0.25579 -0.39303
0.496 -0.30451 103 544 9.37% 49.50".-0.01285 -0.30409
0.609 -0.21538 117 661 10.65% 60.15%0.262998 -0.20311
0.747 -0.12667 96 757 8.74% 68.88%0.501334 -0.115B6
0.918 -0.03715 78 835 7.10Y. 75.98%0.713630 -0.03814

1.13 0.053078 74 909 6.73% 82.71%0.945076 0.0465B2
1.38 (} .139879 60 969 5.46% 88 .17Y.1 • 175237 o • 1308t+O

1 .7 0.230448 40 1009 3.64% 91.81%
2. i.J9 0.:320146 31 1040 2.82% 94.63%
2.56 0.408239 14 1054 1.27% 95.91Y.
3.15 0.498310 18 1072 1.64% 97. 54~/...
3.87 0.587710 8 1080 O.73Y. 98. 27~"
4~?5 0.676693 6 1086 0.55% 98.82%
5.88 0.765668 5 1091 0.45% 99. 2·J~.

7.16 0.854913 ::3 1094 0.27+," 99.55%
8.79 0.943988 2 1096 0.18% 99.73%
10.8 1.0334R3 3 1099 o .27~~ 100 • C>O~/.

13.3 Lla3~51 0 1099 0.001.. 100.00%
16.3 1.212187 0 1099- O.OOY.. 100.00%

20 ~1 .301029 0 1099 0.001.. 100.00""

Reqrt=ssion
CClnstant
Si;d t:::rr of Y Est
R Squared
No. of Observations
D~grees of Freedom

Output:
-0.29939
0.007875
0.99924-2

10
8

0.501889 = GE~M.MED.

1.165974 = 84.1 %

2.323169 = GEOM.STD.DEV.

X Co~fficient(s) 0.366080
Std Err of Coef. 0.003562

4.230440 = MASS MED.DIAM.

3 = DENSITY

7.327338 = AERO.DIAM.
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PROB. PRED.PROB
DIAMETER LUG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
======~===================::====a=====================~==========~=~==:~~

0.0227 -1.643'-17 0 (i 0.00% 0.00%
0.02'/9 -1.55439 0 0 0.00% (l.om'.
o. U3'~3 -!.4647() 0 0 0.00% 0.00%
O.G~21 -1.37571 0 (> O.OOY. O.OOY.
0.U517 -1.28650 1 1 O. 15Y. 0.15%
0 .. 0635 -1.19722 1 2 O. 15'l. 0.30Y.

0.078 -1.10790 3 5 0.46% 0.76%
0,0958 -1.01863 6 11 0.91% 1. 6 7~'.

U .118 -0.92811 8 19 1.21% 2.88%
0.144 -0.8(.. 163 14 33 2.12Y. 5.01%
0.1"77 -0.75202 15 48 2.28% 7.28%
0.218 -0.66154 21 69 3.19% 10.47%-1.24318 -0. 6744'?l
0.268 -'.)'57186 42 111 6.37% 16.84:'.-0.96197 -0.5813:0
0.329 -0.48280 64 175 9.71% 26.56%-0.63511 -0.47298
0.404 -0.39361 61 236 9.26% 35.81 ~-O .37113 -0.38550
0.496 -0.:30451 71 307 10.77% 46.59%-0.08779 -0.29160
0.609 -0.21538 69- 376 10.47% 57.06~O.182045 -0.20218
0.747 -0.12667 55 431 8.35% 65.40%0.404254 -0.12854
0.918 -0.03715 56- 487 8.50% 73.90%0.648965 -0.04744

1.13 0.053078 56 543 8.50% 82.40%0.933294 0.046777
1.38 0.139879 42 585 6.371- 88.77%1.204516 0.136658
1.7 0.230448 31 616 4.70% 93.47%

2.09 0.320146 18 634 2.73% 96.21%
2.56 0.408239 15 649 2.28% 98.487.
3. t 5 0.498310 4 653 0.61% 99.09%
3.87 0.587710 5 658 O.76~ 99.85%
4. '/5 0.676693 1 659 O. 15~ IOO.omt,
5.83-0.765668 0 659 0.00% 100.00%
7.16 0.85'+913 0 659 O.OOY. 100.00%
8.79 0.943988 0 659 0.00% 100.00%
10.8 1.033423 0 659 0.00% 100.00%
13.3 1.123851 0 659 0.00Y. 100.00%

ReQression
Cl:..nstant
:3td Err of Y Est
f~ Squared
Mo. of Observations
DCQrees of Freedom

Outout:
-0.26250
0.010721
0.998596

10
8

O.54637~ • SEOM.MED.

1.171879 = 84.1 %

2.14482e - SEDM.STO.DEV.

X CoefficientCs) 0.331392
Btd Err of Coef. 0.004392

3.134253 := MASS MED.DIAM.

2.7 := DENSITY

5.150103 = AERO.DIAM.
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PRU~. PRED.PRUb
DiAMETER LUG.OLAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PRE~.

=~========================;=============~;============ ========;======:===

0.0227 -1.64397 C> (> C>. (lO'l~ (1.007.
0,02";9 -1.55439 (> (> 0.00% 0.00%
IJ" 0343 -1.46470 0 (I () • (}()~+ (>. OO~/.

0,041::1 -1.375"11 (> 0 (}. ()O~~ 0.00%
U.U517 -1.286::;0 2 2 0.141- O.14~!a.

() ~ ()6~~ -1.19722 1 3 0.07% 0.20%
0.0"78 -1.10790 5 8 0.341- 0.55%

0.0''''58 -1.01863 7 15 0.48% 1.02%
(1.118 -0.92811 22 37 1.50% 2.52~.

0.144 -0.84163 22 59 1.50% 4 .O2~.

C' .. 177 -0.75202 35- 94 2. 39~~ 6.41~t.

0.218 -0.66154 62 156 4.231- 1(> • 63~~-1 • 234e,8 ._(} • b8()~?d

0.268 -0.57186 101 257 6. 88~~ 1'7 • 52~~-O • 93642 -0.578!54
0.329 -0.48290 132 389 9.00% 26.52%-0.63628 -0.476i23
0.404 -0.39361 184 523 9.13% 35.65%-0.37550 -0.387:33
0.496 -0.30451 165 688 11.25% 46.90%-0.07973 -0.286!51
0.609 -0.21538 146 834' 9.95% 56.85%0.176701 -0. 19Q09
0.747 -0.12667 12S 959 8.52% 65.37%0.403414 -0.121l30
0.918 -0.03715 121 1080 8.25% 73.62%0.640426 -0.04101

1.13 0.053078 112 1192 7.63% 81.25%0.891372 0.04-45:33
1.38 0.139879 87 1279 5.93% 87.18%1.129227 0.125617
1.7 0.23044-8 79 1358 5.39% 92 .57~~

2.09 0.320146 50 1408 3.41% '-?5.98%
2.56 0.408239 28 1436 1.91% 97.89%
3.15 0 .. 498310 19 1455 1.30% 99.18Y.
3.87 0.587710 8 1463 0.551- 99.73j-:'
4.75 0.676693 2 14-65 O.14~~ 99.86%
5.83 0.765668 1 1466 o. 07~~ '=?9.93%
7.16 0.854913 1 1467 0.07% 100.00%
8.79 0.943988 0 14-67 \) .OOY.. 100.00%
10.8 1.0:33423 0 1467 O.OOY. _100.00%
13.3 1.123851 a 1467 0.001. 100.0m'.
16.3 1.212187 0 1467 0.001. lOO.oor..

20 "1.301029 0 1467 0.00% 100.00%

ReQression
Constant
S td Er\- of Y b:st
R SQuared
No. of Observations
DeQrees of Freedom

Output:
-0.25932
0 .. 013138
0.99789a-

10
8

0.550391 = GEOM.MED.

1.206602 = 84.1 %

2.192264 = GEOM.STD.DEV.

X Goefficient(s) 0.340892
Std Err of Coef. 0.005538

3.494-912 = MASS MED.DIAM.

3 = DENSITY

6.053366 = AERO.DIAM.
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26-Mav-B8 LUNG 22 SILICA
.254

PROB. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=;====================-=~=-=============~===~-======================:===

(i ,,0227 -1.64397 () 0 o. (}()~~ () • (i()~\

0.0279 -1.55439 0 (> 0.00% 0.00".
o .O3"~3 -1.46470 0 (l (>. (}()% 0.00,..
0.0421 -1.37571 0 0 0.00% ·0.00%
() .. (}517 -1.28650 1 1 (>" 23~~ O. 23~/.

0 .. 0635 -1.19722 1 2 o .23~~ (>. 46~/.

0.078 -1.10790 4 6 0.91% 1.37%
0.0958 -1.01863 5 11 1.14% 2.5U~

U.118 -0.92811 8 19 1.83% 4.34%
0.14£, -0.84163 6 25 1.37% 5.7U~

0.177 -0.75202 8 33 1 ~83% .- C"":t to·I. ~_b

U.,218 -0.66154 28 61 6.39% 13.93~~-1.08010 -() .66::i54
0.268 -0.57186 31 92 7.08% 21.0m'.-O.81248 -0.57168
0.329 -0.48280 39 131 8.90% 29.91%-0.53601 -0.47(;179
(>. /~O4 -0.39361 36 167 8.22% 38.13%-0.30882 -0. 39El81
0.496 -0.30451 49 21b 11 • 19". 49.32%-0.01759 -0. 29El85
0.609 -0.21.538 42 258 9.59% 58.90%0.230326 -0.21~~75

0.747 -0.12667 37 29:5 8.45". 67.35%0.458224 -0. 13::i53
0.'0118 -0.0371S 41 336 9.36% 76.71%0.737093 -0.03<;181

1.13 0.053078 35 371 7.99% 84.70%1.022912 o .058c~93

1.38 0.139879 27 398 6. 16Y. 90.87%
1.7 0.230448 16· 414 3.65Y. 94.52Y.

2.09 (>.3201~6 li= 42= 2.74Y. 97 .26~.

~.56 0.4(>8239 . "'7 433 1.60% 98.86%,
3.1.5 0.498310 2 435 0.46Y. 99.32%
3.87 0.587710 1 436 0.23% 99 .59~.

4. ·..'5' 0.6766"13 2 438 0.46% 1 (H) • ()C)~~

5.83 ~). 765668 (> 438 0.00% 100. oo~'.
7 .16 0.854913 0 438 0.00% 1(lO • (i(j~~Ao

8.79 0.943988 0 438 0.00% 100.001.
10.8 1:033423 () 438 O.OOY. 100.00Y.
13 .. 3 1.123851 0 438 O.OOY. 100.00%

ReQr~$lJlion

Cunstant
Sl:d Err of Y Est
R SQuared
No. of Observations
D~Qrees of Freedom

Qutr;3U't::
-0.29281
0.005535
0.999550

9
7

0.509552 = GEOM.MED.

1.123127 = 84~1 %

2.204145 = GEOM.STD.DEV.

X Coefficient(s) 0.343240
SLd Err of Coef. 0.002749

3.319301 = MASS MED.DrAM.

2.7 = DENSITY

5.454169 = AERO.DIAM.
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26·-t·lav-88 LUNG 22 --EXOGE!'l

256

PR08. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=~=============================~:===================;===;==;.===========

U.0227
0.0279
0.U343
0.0421
0.0517
0.0635

0.078
0.0958

0.118
0.144

0.218
0.268
0.329
0.404
0.496
0.609
0.747
0.918

1.13
1.~8

1.7
2.09
2.56
3.15
3.87
4.75
5.83
7.16
8.79
10.8
13.3
16.3

20

-1.64397
-1.55439
-1.46470
-1.37571
-1.28650
-1.19722
-1.10790
-1.01863
-0.92811
-0.84163
-0.75202
-0.66154
-0.57186
-0.46280
-0.39361
-0.30451
-0.21538
-0.12667
-0.03715
0.053078
0.139879
0.230448
0.320146
0.408239
0.498310
0.587710
0.676693
0.765668
0.854913
0.943988
1.033423
1.123851
1,:212187
1.301029

o
o
»
o
5
3
7

16
14
19
19
70
79
94
97

123
110
106­
103
72
53
38
29
23
12

1
4
1
o
o
o
o
o
o

o
o
()

(>

5
8

15
31
45
64
83

153
232
326
423
546
656
762
86:5
937
990

1028
1057
1080
10y2
1093
1097
1098
1098
1098
1098
1098
1098
1098

0.00%
0.00%
0.00%
() ., O~)~~

0.46%
0.27%
0.641.
1.46Y.
1.28Y.
1.73Y.
1.73%
6 .38~~

7.19%
8.56%
8.83%

ll.aOy.
10.0ay.
9.65%
9.38%
6.56Y.
4.83%
3.46~

2.64Y.
2.09Y.
1 • 09~'.
O.09r.
0.36X
O. 09~~
0.00%
O.OO%.
0.00%
0.00%
0.00%
0.00%

o .OO~'.

0.00%
0.00%
(1 • (lO~/..

0.46:';'
0.73%
1.37%
2.82%
4.10%
5.83%

13.93%-1.07978
21.13%-0.80825
29.69%-0.54232
38.52%-0.29824
49.73%-0.00701
59.74%0.252'+32
69.40%0.516114
78 .. 78~'.0 .805181
85.34%1.048958
90.16%
93.62i'.
96.27%
98.36%
99.45%
99.54%
99.91%

100. om'.
100.00%
100 .oo~.

100.00%
lOO.OO%.
100.00%
100.00%

-0.66098
-(1.57028
-0.481·45
-0.399'93
-O.3021~5

-0.21598
-0.127<=11
-0.031:35
0.050075

ReClression
CClnstant
Sld Err of Y Est
R Squared
No. of Observations
D~C1rees of Freedom

Outcut:
-0.30030
0.003635
0.999806

9
7

O.5008~3 : G50M.MED.

1.080741 - 84.1 1.

2.157887 - GEOM.STD.DEV.

X Co~fficient(s) 0.334028
S-Ld Err of Co-ef. 0.0017157

2.954302 = MASS MED.DrAM.

3 ::: DENSITY

5.117001 :::~ERO.DIAM.
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27-May-88 LUNG 22 -~ SILICA

258

PROB. PRED.PROB
0rAMEf~R LUG.DlAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=~==========a==========================~=======_=;;=========~=====~=:~===

(l. (>227 -1.64397 0 () (}. OOi~ O.OO'{
0.02"/9 -1.55't39 0 (I () • C)()~~ 0.001.
O.O3l -}3 -1.46470 C\ 0 (). ~)()% o • C;(!~/~

(> .. 0':21 -1.37571 (> t) () .()()~,~ (I. OrJ~;

(> .. (}517 -1.28650 2 2 O.4D: 0.41%
0.0635 -1.19722 1 3 (>.2(>% 0.611.

0 .. C1'78 -1.1U790 1 '" (). 2C)~'. 0.82%
0.0958 -1.01863 6 10 1.23% 2.041-

(1.118 -0.92811 3 13 O.61~~ 2.66%
1).14/+ -0.841.63 9 22 1 . 84~4 4.501-
0.177 -0.75202 14 36 2. 86~~ 7. 36~~
0.218 -0.6615 l+ 21 57 4.29j': 1.1.661..-1.18354 -0.6544·9
0 .. 268 -0.57186 29 86 5.931- 17 • 59~~-O . 93387 -0.57573
0.329 -0.48280 38 124 7.77% 25.36%-0.67178 -0.49305
0.404 -0.39361 50 174 10.22% 35.58%-0.37735 -0.40017
0.496 -0.30451 63 237 12.88Y. 't8.47%-O.03940 -0.29356
0.609 -0.21588 50 287 10.22% 58.69Y.0.22't743 -0.21023
0.747 -0.12667 49 336 10.02% 68.71%0.496529 -0.12449
0.918 -0.03715 48 384 9.82% .78.531.0.796708 -0.02979

1.13 0.053078 30 414 6.13% 84.661.1.021266 0.041039
1.:38 0.139879 39 453 7.98% 92.64Y.
1.7 0.230448 1':' 't67 2.86% 95.501.

:oJ..O':;I 0.320146 l() 477 2.04% 97.551.
2.56 0.'::.08239 7 484' 1.43% 98.98~~

3.15 0.'+98310 4 488 0.82% 99.80%
3.87 0.587710 1 489 0.20'l. 100. OO~~
"t. '15 0.676693 (J 489 i). OO~~ 100. (l()%

5.83 0.765668 0 489 0.00% 100.00%
7.16 (>.85(+91 :3 0 489 (> .001. 100.00%
8.79 0.943988 0 489 0.00% 100.01YI.
10.8 1.033423 0 489 O.OO'l. 100.00%
.13.3 1.123851 0 489 0.00% 100 .OO~.

16.3 1.212187 a 489- 0.00% 100.00%
20 1.301029 0 489- 0.00% 100.00%

0.523444 s GEOM.MED.

1.082259 - 84.1 r.

Rp.Qre!5sion
Cc..nstant
'::ltd En- of '( Est
f~ Squareci
No. e,f Observations
D~Qre~s of Freedom

Output:
-0.28112
0.008968
0.998821

9
7 2.067573 GEOM.STD.DEV.

X CoefficientCs) 0.315460
Std Err of Coef. 0.004096

2.548731 = MASS MED.DlAM.

2.7 ::lII DENSITY

't.187993 = AERO.DrAM.
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:1!6-May-88 l,..UNG 22 --EXOGEN
260

PROB. PRED.PROB
DIAMETER LUG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PR~C.

-==============:===;=============~==================== ===============:===

0.0227 -1.64397 (} 0 0.00't. (>. OO~4

0.0279 -1.55439 1 1 o .09Y. (I.09Y.
».03r..3 -1.46470 0 1 0.00'1. (1. 09~~

0.0421 -1.37571 0 1 0.00'1. 0.09%
C>" ()517 -1.28650 3 4- () .. 27~4 0.361.
0.0633 -1.19722 4 8 0.36% O. 73~':

0.078 -1.10790 1 9 0.09% o. 82~'.

0.0958 -1.01863 9 18 0.82% 1 • 64~.
0.118 -0.92811 13 31 1.18% 2.82%
0.144 -0.84163 20 51 1 .82~. 4.641.
U. 1'77 -0.7::5202 37 88 3.37'1. 8.01%
() .. 218 -0. 6615l~ 54 142 4.92% 12.93%-1.12391 -0.66235
0.268 -0.5'7186 71 213 6.4-7% 19.40'1.-0.86805 -0.576c)1
O.3E9 -0.48280 91 304- 8.29% 27.69%-0.60113 -0.4871.6
0.40'+ -(>.39361 117 421 10.66% 38.34%-0.30309 -0. 387,~9
0.1..96 -0.30451 114 535 10.38% 48.72%-0.03275 -0. 296el9
0.609 '-0.21538 103 638 9.38% 58. 11%0.C!09418 -0.215:)4
0.747 -0.12667 108 74~ 9.84% 67.94%0.474774 -0. 126i:.2
0.918 -0.03715 103 849 9.38% 77.32%0.756863 -0.03209

1.13 0.058078 71 920 6 ..47% . 83.79%0.986467 0.044852
1.38 I) .139879 68 988 6.19% 89.98%1.267200 0.138928
1.7 0.230448 3~. 1022 3.10'l. 93.08%

2.09 0.320146 30 1052 2. 73~~ 95.81%
2.56 0.408239 20 1072 1.82% 97.63Y.
3.15 0.498310 12 1084 1 .09% 98.72%
3.87 0.587710 8 1092 0.73% 99.45%
l+w '75' 0.6766'13 3 1095 0.27Y. 99.73%
5.83 0.765668 2 1097 0.18% 99.91%
7.16 0.854913 0 1097 0.00r. 99.91Y.
8.79 0.943988 1 10ge 0.09% 100.00%
10.8 1.033423 0 1098 0.00% 100.00'1.
13.3 1.11;3851 0 1098 0.00% 100.00%
16.3 1.212187 0 1098 0.00% 100.00%.

20 1.201029 0 1098 0.00% 100.00%

Reqression Output~

Constant -0.28572 0.517937 =0 GEOM.MED.
Sl:d Err of Y Est 0.005450
R Squared 0.999637 1.120436 = 84.1 %
No. of Obsl!t-vations 10
Dt'::Qr ees of Freedom 8 2.163266 :: GEOM.STD.D~V_

X Cc,e'f'ficient (5) 0.335109 3.090554 = r1ASS MED.DIAM.
Std Err of Coef. 0.002256

3 .. DENSITY

5.352997 = AERO. DrAM.
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PROB. PRED.PROE
DIAMETER LUG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
======================================================================:==

0.0227 -1.64397 0 0 0.001- () .()()~,;

0.0279 -1.55439 1 1 0.277.- () .. 27~~
i).03'\3 -1.46470 (> 1 o. \)()~~ (>. 27~~

0.0421 -1.37571 (> 1 (J. OO~. 0.27'1.
,-\ •.~s: 1 '( -1.28650 0 1 C>. CI(}~~ (). 27~~._•••_;:J ~ .'

0.0635 -1.19722 0 1 0.001- (1. 27~'~

0.078 -1.1(l790 2 3 0.53Y. 0.80Y.
0.0958 -1.01863 4 7 1. ()7% 1.87%

0.118 -0.92811 4 11 1 .07·t. 2.93Y.
(> .14L -0. 8L~163 12 23 3.20Y. 6. 13~t,

) .177 -·0.75202 14 37 3.73Y. 9.87%
0.218 -0.66154 15 52 4.00% 13. 87~t,- i· .08270 -0.658::)0
O.:~68 -0.57186 30 82 8.00Y. 21 . 87i~-0. 78355 -0.56205
0.329 -0.48280 28 110 7.47Y. 29.33%-0.55268 -0.48762
0.404 -0.39361 38 148 10.131- 39.47%-0.27324 -0. 397~~4
0.496 -0.30451 35 183 9.33% 48.80%-0.03082 -0.31938
0.609 -0.21538 47 230 12.53% 61.33%0.294468 -O.214~H

0.747 -0.12667 38 268 10.13%. 71.47%0.576078 -0.12372
0.918 -0.03715 36 304- 9.60% 81.07%0.884631 -0.024<:=5

1.13 0.053078 21 32:;- 5.60Y. 86.07%1.106005 o .O't711. 7
1.38 0.139879 16 341 't.27%. 90. 93~t,

1.7 0.230448 14 355 3.73% 94. 67~'.

2.09 0.320146 8 363 2.13% 96.80%
2.56 0.'t08239 0 369 1.60% 98.'tO%
3.15 0.498310 2 371 0.53% 98.93%
3.87 0.587710 2 373 0.53% 99.'t7Y.
't.75 0.676693 2 37'5 0.53% 100. OO~~
5.83 0.765668 0 375 0.00% 100.00%
'7.16 0.854913 0 375 o .oor. 100.00%
8.79 0.943988 0 375 0.00% 100.00X.
10.8 1.033423 0 375 0.00% 100.00%
13.3 1.123851 0 375- O.OO%. 100 .OO~.

ROQr-ess.ion
CC'Y1S ta).,'t
Std Err- e,f 't Est
R Squared
No. of Obser-va'tions
DeQrees of Freedom

Ou'tpu't:
-0.30944
0.009076
0.99B792

9
7

0.490401 = GEOM.MED.

1.030249 = 84.1 %

2.100827 = GEOM.STD.DEV.

X Coefficient(s) 0.322390
Std Err of Coef. 0.004236

2.561763 = MASS MED.DIAM.

2.7 = DENSITY

't.209407 = AERO.DrAM.
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264

PROB. PRED.PRUB
DIAMETER lOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
==;======================================================================

0.0227 -1.64397 0 0 () . (}()~'. I:). CH)~~

0.0279 -1~55439 1 1 (I .(l9~· 0.09%
0.0343 -1.46470 0 1 (I. OO~~ O. 09~/.
0.0421 -1.37571 0 1 0.00% 0.09'1.
U.0517 -1.28650 3 4 o ~'7" 0.36%• - I I ..

0.0635 -1.19722 5 9 0.45% 0.8C>%
0.078 -1.10790 10 19 o .89~. 1 .70'l.

0.0958 -1.01863 8 27 0.71% 2.41%
o . 11 8' -(>. 92,811 12 39 1.07% 3.4B'l.
0.144 -0.84163 27 66 2.41% 5.89%
0.177 -0.75202 :34 100 3.04% 8.93%
Oo2U3 -0.6615't 45 145 4.02% 12.95%-1.12329 -(~ ... 07056
0.268 -0.57186 83 228 7.41% 20.36%-0.83460 -0.57080
0.329 -0.48E80 85 313 7.59% 27.95%-0.59341 -0.48744
0.404 -0.39361 l1E 425. 10.00% 37.95%-0.31366 -0.39076
0.496 -0.30451 lQ6 531 9.46% 47.41%-0.06655 -0.30535
0.609 -O.E1538 130 661 11.61% 59.02%0.233311 -0.20172

-0.747 -0.12667 101 762 9.02% 68.04%0.477420 -0.11735
0.918 -0.03715 98 860 8.75% 76.79%0.739457 -0.02679

1.13 0.053078 75 935- 6.70% 83.48%0.974527 0.054441
1.38 0.139879 47 982 4.20% 87.68%1 .151952 (\.115759
1.7 0.230448 46 1028 4.11% 91.79%

2.09 0.320146 32 1060 2.86% 94.64%
2.56 0.408239 28 1088 2.50% 97.14Y.
3.15 0.498310 15 1103 1.34% 98.48%
3.87 0.587710 8 1111 0.71% 99.20%
~'+. ~;:5 0.676693 5 1116 '(>.45% 99.64%
5.82 0.765668 3 1119 0.27% 99.91%
7.16 0.854913 1 H2O 0.09% 100.00%
8.79 0.~43988 0 1120 0.00x. 10(: .ClOY.
10.8 1.033423 0 1120 O.OOY. 100.00%
13.3 1.123851 0 1120 0.00% lQO.OO%
16.3 1.E12187 0 1120 0.00% 100.00%

20 1.301029 0 1120 0_00r. 100.00%

ReQresslon
Cunstant
Std Err of Y Est
R Squay"ed
No. of Observations
D~Qree5 of Freedom

Output:.
-O.2823S
0.011604
0.998356

10
8

0.521966 = BEOM.MED.

1.156763 = 84.1 r.

2.216165 = GEOM.STD.DFV.

X Coe~ficient(s) 0.345602
Std Err of Coef. 0.004958

3.489311 = MASS MED.DrAM.

:3 = DENSITY

6.043664 = AERO.DIAM.
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PROS. PRED.PROE
DiAMETER LUG. ClAM. CUUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
==:==:=~===::~~======~=====:==:~:===========~===~==============~=~=~=~=~

(l .. (}~~27 -1., 643<17 () I:) (). ()()~. () .(}()~,~

0.0279 -1.55439 0 () 0.00% (>. ~)()~~.

() .. (J343 -1. :+64'70 (> () 0.00% () .()()~~

0.0421 -1.37571 (> (I 0.001. 0.001.
() .. ()51 17 -1.28650 (l ,:) (). (}()i~ (). (~(}X

() • ()635 -1.19722 (} (l (). ()()Y.. (> .. ()\)j~

0.0'/,3 -1.1 ()79() 3 3 i). 77~'. (>. 77~~

O.O<:;iS8 -1.01863 2 5 0.51% 1.28%
(I.11a -0.92811 5 10 1.28% 2.561-
(> .144 -0.84163 15 25 3. 84~~ 6.391-
0.177 -0.75202 13 38 3. 32~~ Q --~I, . / ~.:.

0.218 -().,66154 15 53 3. 84~~ 13.55\~-1 .09,S25 -0.64710
0.268 -0.57186 pC' '78 6. 39~~ 19. 95~~-O.84875 -0.56281.~

0.329 -0.48280 23 101 5.88r. 25.83r.-0.65719 -0.49757
0.404 -0.39361 43 144 11.00r. 36.83'l.-0.34364 -0.39078
0.496 -0.30451 31 175 7.93% 44.76'l.-O.13500 -0.31972
0.609 -0.21538 37 212 9.46'l. 54.22'l.O.108566 -0.23676
0.747 -0.12667 52 264 13.30% 67.52~0.462913 -0.11608
0.918 --0.03715 37 301 9.46'l. 76.98'l.0.745803 -0.01974

1.13 0.053078 23 324 5.88% 82.86~O.950857 0.050095
1.38 0.139879 29 353 7.42r. 9(l.28~

1.7 0.230448 16 369 4.09% 94.37~

;~. 09 0.320146 9 378 2.30·4 96.68'l.
;:l 1::" 0.408239 5 383 1.28% 97.95%"_ • ..;jO

3.15 0.498310 5 388 1.28% 99.23%
3.8'7 0.587710 3 391 o. 77~~ 100.00Y~

4 .. >75 0.6'76693 0 391 0.00% 100.00Y.
5.83 0.765668 0 391 0.00% 100.00%
7.16 0.854913 0 391 0.00% 1 ()~) • (}()~~>

8.79 0.943988 0 391 0.00% 100.00'l.
10.8 1.033423 0 391 0.00% 100. OO~'.
13.3 1.123851 0 391 0.00% 100. oo~~

ReQressie.n
Constant
std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

Output:
-0.27374
0.015257
0.996587

9
7

0.532421 2 GEOM.MED.

1.166358 = 84.1 'l.

2.190668 = GEOM.STD.DEV.

X Co~fficient(s) 0.340576
Std Err of Coef. 0.007532

3.369232 = MASS MED.DIAM.

2.7 = DENSITY

5.536214 = AERO.DIAM.
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PROBe PRED.PROB
OIAMET~R LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
=========================================================================

U.0227 -1. =43'-i7 0 0 (). (iiJ~~ o • C)()~;~

0.02'79 -1.55/139 (j 0 O. OO~;. () • CH)~~

U.U343 -1.Lt·6 l+7() U 0 () • i)(j~\ O. ()()~~

0" ':)421 -1.37571 0 (I O. OO~. o . DCW.
,).()517 -1.28650 • 1 O. 09~~ (~ • C)9~~...
(} .. 06J3 -1.19722 (> 1 () • ()()~r: o •C)9~~

0,078 -1.10790 7 8 O.61~~ (). 69~~
(> .(;958 -1.01863 5 13 (). 43~~ 1 • 12~~

.) .. 11:3 -0.92811 14 27 1.21% 2.33%
0.14': -0. 8 t t 163 27 5~ 2.33% 4. 67~~
0:).1'77 -').75202 25 79 2.161. 6.83%
0<218 -1).6615(+ 45 12~ 3. 89~t. 1 (J • 72~/.-1 .23038 -(} .651 :32
0.268 -0.57186 74 198 6.40% 17 .11~·.-O.95170 -0.55916
0.329 -0.'t8280 75 273 6.'t8% 23.60%-0.72721 -0.48493
0.404 --0.39361 99 372 8.56% 32.15%-0.47213 -0.'t00:58
0.496 -0.30451 108 480 9.33Y.. 41.'t9%-0.22008 -0.317,:3
0.609 -0.21538 113 593 9.77% 51.25%0.032196 -0. 233E30
0.747 -0.lE067 138 731 11.93% 03.18%0.343893 -0.13072
0.918 -0.03715 128 859 11.06% 74.24%0.659499 -0.020:36

1.13 0.053078 86 945 7.43% 81.08%0.906692 O.0553B2
1.38 0.139879 78 1023 6.74% 88 • 42".1 • 187 178 0.1481:35
1.7 o . 2304LtS 50 1073 4.3i?% 92.74Y.

2.09 0.320146 34 1107 2.94% 95.68%
2.56 0.408239 22 11E9 1.90% 97.58%
3.15 0.498310 13 1142 1.12% 98. 70~~
3.87 0.587710 1.0 1152 0.86% 9Q. 57~/.
, ..,C"

0.6766~3 3 1155 0.26% 99. 83~'~"+. IJ

5.83 0.765668 1 1156 0.09% 99.91%
7.16 0.8~4913 1 1157 0.09% l()(l.00%
8.79 0.943988 0 1157 0.00% 100 .OO~.

10.8 1.033423 0 1157 O.OOY. 100.00%
13.3 1.123851 0 1157 0.001.. 100.00Y.
16.3 1.212187 0 1157 0.00% 100.00%

20 1.301029 0 1157 0.00% 100.00%

ReQression
Cc.nstant
Std ~rr of Y Est
R Squared
No. of Observations
Degrees of Freedom

Output:
-0.24445
0.011324
0.998434

. 10
8

0.569572 = GEOM.MED.

1.219657 = 84.1 Yo

2.141355 = GEDM.STD.DEV.

X Coefficient(s) 0.330688
Std Err of Coef. 0.004629

3.243200 = MASS MED.DIAM.

3 = DENSITY

5.617388 = AERO.DIAM.
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270

PROB. FRED.PROS
DIAMETER LOG.DlAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM:PERC.CUt1.PREC.
====~======~=====~=======~==~======~~=~====~===~===============~===~~:=~=

(I.U227 -1.64397 0 ~) (). (>(>% () .()() ~/.

0.02'79 -1.55439 '.) () 0.00% 0.00%
0.U343 -1.46470 (> >:) O.OOY.. i) • ()()~.~

()" O~21 -1.37571 0 (l O.OOY.. '.) • ()(~~I..

~). (}51 7 -1.28650 1 1 O.31'i~ 0.31""
0.0635 -1.19722 i) 1 (>. (lOY. 0.31%,

0.078 -1.10790 0 1 O. OO~/. O.31'1~

0.0958 -1.01863 2 3 0.62% I). 92~/.

0.118 -0.92811 4 7 1.23% 2.15%
0.144 -0.8't163 8 15 2.46% 4.62%
0,177 -0.75202 12 27 3.69% 8.31~~
(", ::J'1 q -().6615{~ 15 42 4.62% 12 .~2i'.-1 • 12434 -().65938.~ ... i,..;. ... \ ••

o. :~68 -0.57186 27 69 8.31% 21.23~~-O.80483 -0.55110
0.329 -0.48280 22 91 6.77% 28.00%-0.59182 -0.47892
0.404 -0.39361 27 118 8.31% 36.31%-0.35770 -0.39958
0.496 -0.30451 27 145 8.31% 44.62%-0.13866 -0.32535
0.609 -0.21538 36 181 11.08% 55.69%0.146634 -0.22867
0.747 -0.12667 35 216 10.77% 66.46%0.433455 -0.13147
0.918 -0.0:3715 29 245 8.92% 75. 38~W.694909 -0.04287

1.13 0.053078 3 'i· 279 10.46% 85.85%1.070397 0.084367
1.38 0.139879 10 289 3.08% 88.92%1.212120 0.132394
1.7 0.230448 11 300 3.38% 92.31%

2.09 0.320146 13 313 4.(>0% 96.3U~

2.56 0.408239 4 317 1.23% 97.54%
3.15 ().498310 2 319 0.62% 98.15%
3.8'7 0.587710 3 322 0.92% 99.08%
4.75 0.676693 2 324 O. 62~'. 99.69%
5.83 0.765668 0 324 0.00% 99.69%
"7.16 0.854913 1 3:::5 0.31% 100.00%
8.79 0.9't3988 0 325 0.00% 100.00Y.
10.8 1.033423 0 325 o . ()O% 100 .O(I~'.

13.3·1.123851 0 325 0.00% 100.00Y.
16.3 1.212187 0 32:5 0.00r. 100.00Y.

20 1.301029 0 325 O.OOY. 100.00%

ReQression
Constant
Std Err of Y Est
R Squared
No. of Observations
Dpqrees of Freedom

Output:
-0.27836
0.016537
0.996661

10
8

0.526786 = GEOM. r·1ED.

1.149506 - 84.1 %

2.182112 ~ GEOM.STD.DEV.

X Coeffi~ient(s) 0.338877
Std Err of Co~f. 0.006934

3.272903 = MASS MED.DlAM.

2.7 = DENSITY

5.377929 = AERO.DIAM.
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PROB. PRED.PROB
DIAMETER LOG.DrAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
======~=============.=-==.======================================;=====:~=

0.0227 -1.64397 0 (> 0.00% () • (}(>:'/..

0.0279 -1.55439 0 0 0.00% (). ()i.)%

o. U3't3 -1.<+64'70 0 0 0.00% 0.00%
0.0421 -1.37571 0 0 o.om~ (). ()()~~

() Of ()517 -1.28650 1 1 0.09% O. 09"~
0.0635 -1.19722 (> 1 0.00% O.Oi.:f+;;

0.078 -1.10790 1 2 0.09% O. 1·:;t.,~

0.0958 -1.01863 5 7 0.47% 0.66%
(1.118 -0.92811 14 21 1.33% 1.99%
O. 14'-~ -0.84163 21 42 1.99% 3.99%
0.177 -0.15202 31 73 2.94% 6. 93~~
0.218 -0.66154 5() 123 4. 75~',. 11. 68"~-1.18236 -() .674E'Ci
0.268 -0.57186 7C) 1'-13 6.65% 18.33%-0.90649 -c) .574t::()
0.329 -0.408280 76 269 7.22% 25.55%-0.66596 -0. 487C!3
o .'i04 -0.39361 113 382 10.73% 36.28%-0.35852 -0. 375~56
0.496 -0.30451 87 469 8.26% 44.54%-0.14063 -(J. 296~,1

0.609 -0.21538 93 562 8.83% 53.37%0.086685 -0. 213E~4
0.747 -0.12667 101 663 9.59% 62.96%0.338036 -0. 122':i5
0.918 -0.03715 97 760 9.21% 72.17%0.597009 -0.028t.,8

1.13 0.053078 75 835 7.12% 79.30%0.822751 0.053513
1.::38 0.139879 52 887 4.94% 84.24% 1.004114 0.119390
1.7 0.230448 65 952 6.17% 90.41%

2.09 0._320146 't2 994 3.99% 94.40%
2.56 0.408239 28 1022 2~66% 97.06%
3.15 0.498310 15 1037 1 • 42~~ 98. 48~~
3.87 o .587'/'1 (l 9 1046 0.85~ 99.34%
: ,·IC" 0.676693 5 1051 O.47~ 99. 81 ~~"+ • I...J

5.83 0.765668 1 1052. 0.09% 99. 91 ~~

7.16 0.854913 1 1053 0.09~ 100. OO'l~

8.79 0.943988 0 1053 O. OO~'. 100.(lO~

10.8 1.033423 0 1053 o.oo~ 100.00%
13 .. 3 1.123851 0 1053 0.00% 100.00%
10.3 1.212187 0 1053 0.00% 100.00%

20 1.301029 0 1053, 0.00% 100.00%

R~qre!!!l!!!lion

CCJnstant
S'td Err of Y Est
R Squared
~lc,. oT Observat ions.
Deqree~ OT Freedom

Output:
-0.24533
0.011775
0.998307

10
8

0.568412 = GEDM.MED.

1.311885 = 84.1 %

2.307Q7Q = GEOM.STD.DEV.

X Coeffi~ient(s) 0.363231
Std Err of Coef. 0.005288

4.635405 = MASS MED.DlAM.

3 =: DENS I1't'

8.028757 = AERO.DrAM.
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PROB. PRED.PROB
DIAMETER LOG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.
====~=~==:======:======:====================~============================

0.')227 -1.64397 U () 0.00% O. O()~~
0.0279 -1.55439 0 .-\ o .OO~• 0.00%I.,

(1. ~)3/.t+3 -1.46470 0 0 o.om{ O. ()"J%

0.0421 -1.37571 0 (> (>. OO~{ 0.00%
(1. 1,517 -1.28650 2 2 0.77% o. 77~~
0.0635 -1.1'7722 i) 2 . (I. OO~'. (>. 77~_

0 .. 0'78 -1.10790 4 6 1.53% 2.30%
O.OY58 -1.01863 2 8 1,).77% 3.07%

0.118 -0.92811 3 11 1'.15% 4.21%
(). 14l~ -0.84163 5 16 1.92Y.. 6.13%
0 .. 1}7 -() .. ~752(}2 11 27 4.2U'. 10 • 34~{-1 .2491"7 -().72505
0.218 -0 .6615'~ 9 36 3.45% 13. 79~'.-1 .08588 -(} .. 671 l+7
0.268 -0.57186 20 56 7.66% 21.46%-0.79726 -C) .. 577:11
0.329 -0.48280 22 76 8.43% 29 • 89~.-i). 53669 -0.491 er2
0.404 -0.39361 31 109 11.68% 41.76%-0.21286 -0.38604
0.496 -0.30451 20 129 7.66% 49.43%-0. 1,)1476 -0.32H~7

0.609 -0.21538 26 15~ 9.96% 59.3<1%0.243009 -0.23700
0.747 -0.12667 36 191 13.79% 73 • 18%0 • 62711 3 -0 .111~+2

0.918 -0.03715 22 213 8.43% 81.Ql~0.904229 -0.020!32
1.13 0.053078 14 227 5.36~ 86 • 97% 1 • 119671 0.049616
1.38 0.139879 17 244 6.51% 93.'+9%
1.7 0.230448 8 252 3.07% 96.55%

2.09 0.320146 4 256 1. 53~ 98.08%
2 C'. 0.'+08239 4 260 1.53Y. 99.62%.;:se
3.15 0.498310 1 261 0.381- 100.00Y.
3.87 0.587710 I) 261 0.00% 100.00-;'
4. '75 0.676693 0 261 O.OOY. 100. (10%
5.83 0.765668 0 261 0.00% 100.00+".
7 .16 0.854913 0 261 O.OOY. 100.00%
8.79 0.943988 0 261 0.00% 100.00-1.
10.8 1.03342:3 0 261· O.OO~ 100.00%
1~.3 1.123851 0 abl o.oo'!.- 100.00%
16.3 1.212187 0 261 O.OO~ 100.00%

20 1.301029 0 261 o.oo~ 100 .oo~.

ReQre55i.on
Con5ta.n t
Std Err of Y E5t
R Squared
No. of Ob5arvations
D~Qrees of Freedom

Outpu-t:
-0.31645
0.016785
0.996573

10
8

0.482556 ~ GEOM.MED.

1.024450 ~ 84.1 %

2.122966 ~ GEOM.STD.DEV.

X Coefficient{s) 0.326943
Std Err of Coef. 0.006777

2.642143 ~ MASS MED.DIAM.

2.7 = DENSITY

4.341484 = AERO.DIAM.
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PROB. PRED.PROE
DIAMETER LOG.DIAM. COUNT CUM. COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PREC.

0.0227 -1.64397 0 0 () • (}(,% O.OOY.
0.0279 -1.55':'39 0 0 I:) • (>()% () .()()~~
O. ()3'+3 -1.46470 0 (> t) • ()(~~.'. (). (}i,)~~.

0.0421 -1.375'71 0 () (>. (}(>% () .()()~~

0.U517 -1.28650 3 3 (). 26~~ 0.26%
0.0635 -1.19722 5 8 0.43% . (). 69~~

(> ,.0'/8 -1.10790 8 16 0.69% 1.37%
0.0958 -1.01863 10 26 0.86% 2.23%

0.118 -0.92811 19 45 1.63% 3.86%
0.144 -0.84163 36 81 3.08% 6.94%
() • 1 '7'} -0.75202 39 120 3.34% 10.28%-1.25305 -0.76336
0.218 -0. 6615L~ 61 181 5.23% 15.5U~-1.0143() -0.67216
0.268 -0.57186 84 265 7. 20~t. 22.71%-0.75587 -(}.573'+6
0.329 -0.4828(> 102 367 8.74% 31_45%-0.49199 -0.47266
0.404 "0.39361 102 469 8.74% 40. 19~'.-0.25418 -0.38183
0.496 -0.30451 104 573 8.91% 49.10%-0.02311 -0.29357
0.0(>9 -0.21538 97 670 8.31% 57 • 4 U'.O • 191318 -0.21167
1.).747 -0.12667 108 778 9.25% 66.67%0.439144 -0.11701
0.918 -0.03715 86 864 7.37% 74.04%0.653128 -0.03527

1.13 0.053078 73 937 6.26% 80.29%0.857150 0.0426,49
1.38 0.139879 66 1003 5. 66~'. 85.95%1.074696 0.1257/+2
1.7 0.230448 53 1056 4.54% 90.49%

2.09 0.320146 35 1091 3.00% 93.49%
2.56 0.408239 31 1122 2.66% 96.14~~

3.15 0.498310 14- 1136 1.20% 97.34%
3.87 0.587710 11 1147 o.94Y~ 98 .29~'.

4.75 o .6766'-?3 9 1156 0.77% 99.06Y.
5.83 0.765668 7 1163 0.60% 99.66%
"7 l' 0.854913 2 1165 (1.17% Q9.83%' . -~
8.7tT 0.943988 2 1167 o. 17~~ 100.00%
10.8 1.033423 0 1167 0.00% 100.00%
13 .. 3 1 ..123651 0 '1167 0.00% 100.00%
16.3 1.212187 0 lt67 0.00% 100.00%

20 1.301029 0 11b7 0.00% 100.00%

Constant
Std Err of ,Y Est
R Squared
No. of Observations
D2Qrees of Freedom

Output:
-0.28474
0.010669
0.998829

11
9

0.519102 = GEOM.MED.

1.250867 = 84.1 %

2.409671 = GEOM.STD.DEV.

X Coefficient(s) 0.381957
S i.d El' 'I of' Cc,ef. 0 .004358

5.285358 = MASS MED.DIAM.

3 = DENSITY

9.154509 = AERO.DIAM.
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APPENDIX 3

LEMONT SUMMARY PARTICLE CONCENTRATION/COMPOSITION/SIZE DATA
FOR 35 COAL MINER LUNGS

278



279 SUMMARY DF PARTICLE ANALYSES

LUNG SAMPLE: LUNG 1 - PREP 3389 lMl D-570

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO,·

NUMBER 100ML l00ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA ElM. AREA EQUI. DYNAMIC
PARTICLE CLASS FOUND SOLUTION BlANI< SOLUTION DRY TISSUE ! ! DIAMETER DIAMEiER DIAMETER
.. _-_ ... --------- ---- 6-- -- 6- ... -_ .. 6-- ----- 6--- -------- _..---_ .....

Xl0 Xl0 Xl0 XlO fUM) tuM) (UMj

SILICA 397. 132.3 0.0 132.3 1440. 28.27 28.81 0.66 2.01 3.28
IILUM. SILICATE 806. 208.6 0.0 26B.6 2923. 57.40 58.48 0.80 4.69 7«70

-KAOLIN-LIKE 181. 60.3 0.0 60.3 656. 12.89 13.13 0.61 2.11 3.:39
-K FELD5P./MICA 555. 184.9 0.0 184.9 2012. 39.52 40.27 0.89 4.70 7 r~·

I.·.)!

-FE AL SILICATE 8. 2.7 0.0 2.7 29. 0.57 0.58 0.92 1.70 2.BO
-CA AL SILICATE O. 0.0 0.0 0.0 o. 0.00 0.00 UHHH** ******** ********,tt
-ALBITE-LIKE 14. 4.7 0.0 4.7 51. 1.00 1.02 0.68 1.56 2.~53

-NA CA AL SIL. , 0.3 0.0 0.3 4. 0.07 or" 1.26 1 '?' 2.00.. .v, .~o

-NA FE AL SIL. O. 0.0 0.0 0.0 o. 0.00 0.00 H*H*U** HUllU UHHU1ft

-CA FE AL SIlo O. 0.0 0.0 0.0 011 0.00 0.00 H*HH*** HH*H* Hf*****lH
-AL SIL--TR FE 16. 5.3 0.0 5.3 58. 1.14 1.16 0.79 1.80 V16
-AL SIL. --PURE 3. 1.0 0.0 1.0 11. 0.21 0.22 0.64 0.68 1.:l1
-K(FE) AL SIlo 13. 4.3 0.0 4.3 47. 0.93 0.94 1.02 2.45 4.~)3

TALC-LIKE 17. r ., 0.0 5.7 6" 1.21 1.23 0.71 1.78 2.'15oJ.r

-PURE TALC 17. 5.7 0.0 5.7 62. 1.21 1.23 0.71 1.78 2.:}5
IRON OXIDE 9. 3.0 0.0 3.0 33. 0.64** 0.00 0.26 0.77 i 4''''... ,r .....

F:UTILE-LIKE 58. 19.3 0.3 19.0 207. 4.06 4.14 0.42 3.28 7.34
nUMINA-LIKE 3. 1.0 0.0 1.0 11. 0.21 0.22 0155 1.00 1.~)6

COMBO-ENDOGEN. 15. 5.0 0.0 5.0 54. 1.07 1.02 0.45 2.74 4."4
-PURE ENDOGEN. 1. 0.3 0.0 0.3 4. 0.07** 0.00 0.30 0.30 'i ,."t.... '.),1.

-TRACE-ENDOGEN. O. 0.0 0.0 0.0 O. 0.00** 0.00 H*H***** H****** HH****jff
-SILICA-COMBO 1. 0.3 0.0 0.3 4. 0.07 0.07 0.37 0.37 O.bO
-AL SIL. -ENDOG. 2. 0.7 0.0 0.7 .., 0.14 0.15 1.38 1.53 " t- ~,. ~ ..h

SILICON RICH 34. 11.3 0.3 11.0 120. 2.35 2.40 0.75 1.92 3.:13
-FE SILICATE 3. 1.0 0.0 1.0 11. 0.21 0.22 1.26 1.84 3.18

IRON RICH 12. 4.0 0.6 3.4 37. 0.72 0.73 0.55 1.38 2.'12
-51 FE BINARY O. 0.0 0.0 0.0 O. 0.00 0.00 H****tHf HHH** ******·HH
-AL,SI--FE RICH O. 0.0 0.0 0.0 O. 0.00 0.00 ********** H**HH H***U*,,*

TITANIUM RICH 19. 6.3 0.0 6.3 69. 1.35 1.38 0.39 1.46 3.25
-TI FE BINARY O. 0.0 0.0 0.0 O. 0.00 0.00 HH****** *H**fH *****u*,,*
-FE,SI T! RICH 1. 0.3 0.0 0.3 4. 0.07 0.07 0.13 0.13 0.28
-AL,SI TI RICH 4. 1.3 0.0 1.3 15. 0.28 o ?Ci 0.50 0.79 1.:;9

OTHER AL 5IL. 7. 2.3 0.0 2.3 25. 0.50 0.51 0.55 1.80 2.;)5
NO XRAYS 16. 5.3 0.0 ~ ~ 58. 1.14** 0.00 0.83 2.21 .";"

oJ.,j ..; ..~l

ALUMINUM RICH 10. 3.3 0.0 3.3 36. 0.71 0.73 0.53 0.85 1 /''''• ..~ I

-PURE AL SIL. 5. 1.7 0.0 1.7 18. 0.36 0.36 0.37 1.00 • -,.r-:
.L.I';'

-FE,SI--AL RICH 3. 1.0 0.0 1.0 11. 0.21 o 'l') 0.68 0.78 1.:;:5."--
-FE AL BINARY . 0.3 0.0 0.3 4. 0.07 0.07 0.55 0.55 0.%! •

MISCELLANEOUS l:; 1.7 0.0 1.7 18. 0.36 0.36 0.30 0.65 • i~

." .i. ill ~J

TOT. EXOGENOUS 1382. 460.5 1.3 459.3 4997. 98.15 100.00 0.70 4.19 -, '.,C'
,'.1...J

----- ....- ---------- -------- ---------- -_ ... _------ ------- -_ .. _---- -------- ---------- -----_ .. -

ALL TYPES 1408. 469.2 1.3 467.9 5092. 100.00 98.15 0.70 4.15 6 r,~.
• 1L.

, PARTICLES IN BLANK ARE NOT SUBTRACTED
H ENDOGENOUS CLASS



280
SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO LUNG 1 - PREP 3390 IML D-572

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER 100ML lOOML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE % ~ DIAMETER DIAMETER DIAMETER
.. _-- ... _-------- ---- b-- -- 6- ---- 6-- ----- b--- -------- -------- -------~-

XlO XlO XIO XIO tuM) (UM) (UMi

:lILICA O. * 0.0 • * 0.00 0.00 ****** *********. ..***H*
~ILUM. SILICATE O. * 0.0 ,. * 0.00 0.00 *****f ffff****f* H****H

-KAOLIN-LIKE O. * 0.0 * * 0.00 0.00 ****** f**f****** ******1f*
-K FELDSP./MlCA O. * 0.0 * * 0.00 0.00 ****** ***ff***** H****;Hf
-FE AL SILICATE O. * 0.0 * * 0.00 0.00 ****** ***f****** H**H;,*
-Ctl AL SILICATE O. * 0.0 f * 0.00 0.00 ****** ***f****** H**HHHf
-ALBITE-LIKE O. * 0.0 * * 0.00 0.00 ****** ***f****** H****H
-~JA CA AL SIL. O. * 0.0 * * 0.00 0.00 ****** ***f****** ..*****"*
-NA FE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ***f**....** H**HH
-CA FE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ..********* H****H
-AL SIL--TR FE O. * 0.0 * * 0.00 0.00 ****** ********** HHHH
-AL 51 L. --PURE O. * 0.0 * * 0.00 0.00 ****** ********** H****H
-K(FE) AL SIlo O. * 0.0 * * 0.00 0.00 ****** ********** H**Hlf*

TALC-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** H****H
-PURE TALC O. * 0.0 * * 0.00 0.00 ****** ********** H**fflf*

IRON OXIDE O. * 0.0 * ,. 0.00** 0.00 ****** ********** Hlt***H
FUTILE-LIKE 1. * 0.3 * * 25.00 25.00 0.13 0.13 0.29
~ilU"lINA-LIKE O. * 0.0 * ,. 0.00 0.00 ****** ********** HHHlf*
COi'lBO-ENDOGEN. O. f 0.0 f * 0.00 0.00 t***** ********** HHHH

-PURE ENDOGEN. O. * 0.0 * * 0.00** 0.00 ****** ********** B*H*H
-TRACE-ENDOGEN. O. * 0.0 * * O.OOH 0.00 ****** ********** H****H
-SILICA-COMBO O. * 0.0 f * 0.00 0.00 ****** ********** **HUH
-AL SIL. -ENDOG. O. * 0.0 * * 0.00 0.00 ****** ********** B**Hlff

SILICON RICH 1. * 0.3 * * 25.00 25.00 0.24 0.24 0.!~2

-FE SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** H****H
IRON RICH ") * 0.6 * * 50.00 50.00 0.61 0.64 Ulb...

-51 FE BINARY O. * 0.0 * * 0.00 0.00 ***f** ********** H****H
-AL,SI--FE RICH O. * 0.0 * * 0.00 0.00 *f**** ********** ******H

TITANIUM RICH O. * 0.0 f * 0.00 0.00 ****** ********** ******1'*
-TI FE BINARY O. * 0.0 * * 0.00 0.00 **f*** ********** ***'/:1*1-*
-FE,SI TI RICH O. * 0.0 * * 0.00 0.00 ****** ********** ******H
-AL,SI TI RICH O. * 0.0 * * 0.00 0.00 ****** ********** ******H

OTHER AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** H****H
NO XRAYS O. '* 0.0 * * 0.00** 0.00 ****** ********** H*****,*
ALUMINUM RICH O. f 0.0 '* * 0.00 0.00 ***f** ********** U****H

-PURE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** ********
-FE,SI--Al RICH O. * 0.0 * * 0.00 0.00 ****** ********** *H*****
-FE AL BINARY O. * 0.0 * * 0.00 0.00 ****** ********** ******H

MISCELLANEOUS O. * 0.0 * * 0.00 0.00 ****** ********** ********
TOT. EXOGENOUS 4. * 1.3 * * 100.00 100.00 0.50 0.64- 1.10

-------- ---------- -------- ---------- ---------- -------- -------- ---------- --------
!;lL TYPES 4. * 1.3 t * 1W.OO 100.00 0.50 0.64- 1.34

~ PARTICLES IN BLANk ARE NOT SUBTRACTED
*.~ ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSES

LUNG SAMPLE: LUNG 2 - PREP 3480 lML D-573,580

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER IOOML 100ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE % % DIAMETER DIAMETER DIAMETER
.. _------------ ---- 6-- -- 6- ---- 6-- ----- 11--- -------- -------- _.. ---_ ..-

XIO Xle> X10 XIO (UM) WM) (UM)

fiILICA 89. 13.8 0.5 13.3 135. 4.03 8.23 0.81 '? c:c: 4.17Ll'_'V

filUM. SILICATE 316. 49.0 0.9 48.0 488. 14.54 29.67 fi.83 4.32 7.:l0
-KAOLI N- LIKE 48. 7.4 0.8 6.7 b8. 2.02 4.11 0.72 ~ -=:1 4.05i..-.J.l

-I( FElDSP./MICA 72. 11.2 0.0 11.2 113. 3.38 6.89 1.04 4.20 6. "/1
-FE AL SILICATE ..,e 5.4 0.0 5.4 55• 1.64 3.35 0.58 3.12 5.:l3.JoJ.

-CA Al SILICATE O. 0.0 0.0 0.0 O. 0.00 0.00 H******** ******** **HHHlft

-ALBITE-LIKE 4. 0.6 0.0 0.6 6. 0.19 0.38 l).61 0.78 1.::6
-NA CA AL SIL. O. 0.0 0.0 0.0 O. 0.00 0.00 H*I-**H** H***H* ********If*
-NA FE Al SIL. 1. 0.2 0.0 0.2 2. 0.05 0.10 1.26 1.26 2.0b
-CA FE AL SIl. O. 0.0 0.0 0.0 O. 0.00 0.00 H*H*H** ******** 1**1***Ji!f*
-Al SIl--TR FE 47. 7.3 0.2 7.1 72. 2.16 4.40 0.93 1.83 3.()(1

-ilL SIlo --PURE O. 0.0 0.0 0.0 o. 0.00 O.C.O ********** H***,*** 1****H*lf*
-K(FE) AL SIlo 52. 8.1 0.0 8.1 82. 2.44 4.98 0.71 5.88 9.66

TALC-LIKE 8. 1.2 0.0 1.2 13. 0.38 0.77 1. 70 3.08 c:: ~ i
".'. J• .6

-PURE TALC 7. 1.1 0.0 1.1 11. 0.33 0.67 0.68 3.25 5.:19
IRON OXIDE 17. 2.6 0.0 2.6 27. 0.80** 0.00 0.43 1.84 4.1.1
~UTILE-LIKE 30. 4.6 0.8 3.9 39. 1.17 2.39 0.33 2.30 5.14
ALUMINA-LIKE 5. 0.8 0.0 0.8 8. 0.23 0.48 0.47 0.78 1. ;:J
COfIlBO-ENDOGEN. 1498. 232.2 0.0 232.2 2357. 70.26 45.17 0.58 3.07 5.]2

-PURE ENDOGEN. 604. 93.6 0.0 93.6 950. 28.33** 0.00 0.44 1.8b 3 ~''j.......
-TRACE-ENDOGEN. 422. 65.4 0.0 65.4 664. 19.79** 0.00 0.67 2.70 U,S
-SILICA-ClJIllBO 76. 11.8 0.0 11.8 120. 3.56 7.27 0.72 3.06 4.99
-AL SIL. -ENDOG. 363. 56.3 0.0 56.3 571. 17.03 34.74 0.81 3.32 5.4·5

SILICON RICH 27. 4.2 0.2 4.0 41. 1.22 2.49 0.49 1.99 3. ~-4

-FE SILICATE 17. 2.6 0.0 2.6 .,.., 0.80 1.63 0.83 I ..,,, ~ ~,.,

<.1. L.I" 4., I

IRON RICH 23. 3.6 0.2 3.4 35. 1.03 2.11 0.38 1.04 .""'. '"'\ot
";;'.~.J,

-51 FE BINARY 7. 1.1 0.0 1.1 11. 0.33 0.67 0.37 1.17 2.49
-AL,SI--FE RICH 5. 0.8 0.0 0.8 8. 0.23 0.48 0.30 1.01 2.15

TITANIUM RICH 19. 2.9 0.0 2.9 30. 0.89 1.82 0.37 1.29 2.Ei?
-TI FE BINARY 2. 0.3 0.0 0.3 3. 0.09 0.19 o .,,, 0.23 0.::1.":"i.

-FE,SI TI RICH ., 0.3 0.0 0.3 3. 0.09 0.19 0.50 0.54 1.14...
-AL,SI TI RICH 4. 0.6 0.0 0.6 6. 0.19 0.38 0.18 1.02 2.(,4

OfHER AL SIL. 13. 2.0 0.0 2.0 20. 0.61 1.24 0.45 1.41 ., -.,
..... .:'4

NO XRAYS 58. 9.0 2.2 6.B 69. 2.06** 0.00 0.56 2.28 2.:8
ALUMiNUM RICH 6. 0.9 0.3 0.6 6. 0.19 0.38 0.55 " ." 4.79.i.. II

-PURE AL 51 L. O. 0.0 0.0 0.0 o. 0,00 0.00 ********** H****** HH****H
-FE,SI--AL RICH 1. 0.2 0.0 0.2 2. 0.05 0.10 1.89 1.89 3.28
-FE AL BINARY 3. 0.5 0.2 0.3 3. 0.09 0.19 0.31 0.53 0.93

MISCELLANEOUS 55. 8.5 0.0 8.5 87. 2.58 5.26 1.02 4.14 7.18
TOT. EXOGENOUS 1063. 164.8 2.8 162.0 1644. 49.02 100.00 0.76 3.86 6.69

-------- ---------- -------- ---------- ---------- ------- -- ... _---- -------- ---------- --------
filL TYPES 2164. 335.4 5.0 330.4 ~"JC'C' 100.00 49.02 0.61 3.33 5.71w.;".kJ.

-f PARTICLES IN BLANK ARE ~JOT SUBTRACTED
lif ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSIS

BlN~K SAMPLE: BLANK TO LUNG 2 - PREP 3481 lML D-573,580

NUMBER NUMBER NET TOTAL MASS
IN H~ IN NET TOTAL MEDIANl' MEDIANl' AERO-

r~L'MBER 100J'llL l00ML 100ML PER GRAM OF NUfllBER EXOGENOUS AREA EQUI. AREA EOUr. DYNAMIC
PARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE X ~ DIAMETER DIAMETER DIA."lEm:
.. _------------ ---- 6-- -- 6- ---- 6-- ----- 6--- -------- -------- -----_._-

XI0 HO X10 Xl0 (UM) (UM) (UMi

SILICA 3. jf 0.5 * t 9.38 16.67 0.30 0.33 0,,:55
I\LUM. SILICATE 6. * 0.9 * t 18.75 33.33 0.3:'1 0.65 1.07

-KAOLIN-LIKE 5. * 0.8 * * 15.63 27.78 0.55 0.65 1.06

-K FELDSP./MICA t), * 0.0 * * 0.00 0.00 ****** ********** H****H
-FE AL SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** H***H*
-CA AL SILICATE O. * 0.0 * 1 0.00 0.00 ****** ********** H**HH
-ALBITE-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** ******u
-NA CA AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** ******H
-NA FE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** H****·f*
-eA FE AL SIL. O. * 0.0 * * 0.00 0.00 ****1* ********** H****·H
-AL SIL--TR FE l. * 0.2 * * 3.12 5.56 0.30 0.30 0.49
-AL SIL.--PURE O. * 0.0 * 4 0.00 0.00 ****** **l'******* H****H
-K(FE) AL SIL. O. * 0.0 * * 0.00 0.00 4***4* ********** HH'**'H

TALC-LIKE O. * 0.0 * * 0.00 0.00 *l'**** f*****f*** HHHH
-PURE TALC O. * 0.0 * * 0.00 0.00 ****** 4********* H****H

IRON OXIDE O. * 0.0 * * 0.00** 0.00 *l'**** ********** HH4H*
HUTlLE-LIKE 5. * 0.8 * * 15.63 27.78 0.38 0.48 1.07
?ILUMINA-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** H**H'H
COMBO-ENDOGEN. O. * 0.0 * * 0.00 0.00 ****** ********** H****H

-PURE ENDOGEN. O. * 0.0 * * 0.00** 0.00 *****l' ********** ******H
-TRACE-ENDOGEN. O. * 0.0 * * 0.00** 0.00 ****** *****l'**** H****'~*

-SILICA-COMBO O. * 0.0 * * 0.00 0.00 ****** ********** ******H
-AL SIlo -ENDOS. O. * 0.0 * * 0.00 0.00 ****** ********** ******,f*

SILICON RICH 1 * 0.2 * * 3.12 5.56 0.37 0.37 0.63..
-FE SILICATE O. * 0.0 * * 0.00 0.00 ****** **l'******* H****1ff

IRON RICH 1. * 0.2 * * 3.12 5.56 0.09 0.09 0.;,8
-51 FE BINARY O. * 0.0 * * 0.00 0.00 ****** ********** ****<<'*If*
-AL,SI--FE RICH O. * 0.0 * * 0.00 0.00 ****** ********l'* B****H

TITANIlJII! RICH O. * 0.0 * * 0.00 0.00 ****** ********** ******H
-TI FE BINARY O. * 0.0 * * 0.00 0.00 ****** ********** H**Hlf*
-FE,SI TI RICH O. * 0.0 * * 0.00 0.00 ****** ********** HH**IHf
-AL,SI TI RICH O. * 0.0 * * 0.00 0.00 ****** ********** H**HH

OTHER AL SIL. O. * 0.0 t * 0.00 0.00 **'*** ********** H**HH
NO XRAYS 14. * 2.2 t * 43.75** 0.00 0.39 1.06 1.06
ALUMINUM RICH 'l if 0.3 * * 6.25 11.11 1.13 1.25 2.nL.

-PURE AL 51 L. O. if o (I * * 0.00 0.00 ****** ********** ******H.v

-FE,SI--AL RICH O. * 0.0 if * 0.00 0.00 ****** ****l'***** H**HH
-FE AL BINARY 1. * 0.2 * * 3.12 5.56 0.24 0.24 0.42

MISCELLANEOUS O. * 0.0 * * 0.00 0.00 ****** ********** ******4*
TOT. EXOGENOUS L8. * 2.8 * * 56.25 100.00 0.35 1.17 2.02

-------- ---------- -------- .--------- ---------- ------- ------- ... -------- ---------- -----_ .. -
ALL TYPES 3'7 * 5.0 * * 100.00 56.25 0.37 1.09 l.B2

* PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSES

l.UNG SAMPLE: LUNG 3 - PREP 3395 3ML D-565,566

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN4 AERO--

NUMBER 100ML 100ML l00ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE k X DIAMETER DIAMETER DIAMETER
~, ------------- ---- 0-- -- 6- ---- 6-- ----- b--- --------

XI0 XI0 Xl0 Xlv (UM) (UMj (UMi

EiILICA ""I 2.9 0.4 2.5 27. 1.36 10.56 0.76 1.51 2.460&:..

~ILUM. SILICATE 269. 12.4 0.0 12.4 138. 6.91 53.59 0.95 ~ 7'" 6.17J.I-.)

-KAOLIN-LIKE 3. 0.1 0.0 0.1 2. 0.08 0.60 0.68 1 'j"""! 1.enj,.~~

-K FELDSP./MJCA 112. 5.2 0.0 5.2 57. 2.88 22.31 1.11 3.41 5.45
-FE AL SILICATE 18. 0.8 0.0 0.8 9. 0.46 3.59 0.65 2.48 4.08
-CA AL SILICATE O. 0.0 0.0 0.0 O. 0.00 0.00 H4H4H** HH44H H**4**4ifl
-ALBITE-LIKE O. 0.0 0.0 0.0 O. 0.00 0.00 H4H4HH **H4H4 HHjf4HH
-NA CA AL SIlo O. 0.0 0.0 0.0 O. 0.00 0.00 H******44 HUH4* 4H***UiH
-NA FE AL SIlo 3. 0.1 0.0 0.1 " 0.08 0.60 0.68 I""l. J""\c:' 4.68... ~1t:j..J

-CA FE At. SIL. O. 0.0 0.0 0.0 O. 0.00 0.00 +44******* ****4*44 4H4HHlf+
-AL BIl--TR FE 19. 0.9 0.0 0.9 10. 0.49 3.78 0.71 5.14 8.!f5
-Al SIL. --PURE O. 0.0 0.0 0.0 O. 0.00 0.00 ***+4***ff 4+**4*** n*****4if+
-K(FEJ At. SIL. 98. 4.5 0.0 4.5 50. 2.52 19.52 0.99 3.84 6.31

TALC-LIKE 18. 0.8 0.0 0.8 9. 0.46 ~ <:" 0.75 2.14 3.:;4J.y'1

-PURE TALC 15. 0.7 0.0 0.7 8. 0.39 2.99 1.02 2.14 3.:;5
IRON OXIDE 21- 1.0 0.0 0.9 10. 0.51H 0.00 0.64 ' -" 3.fl2!. Il

RUTILE-LIKE B. 0.4 0.6 -0.3 -3. -0.15 -1.20 0.50 0.62 • -'Ql.,J....

ALUMINA-LIKE , 0.0 0.0 0.0 1. 0.03 0.20 0.55 0.55 C.Hb••
COMBO-ENDOGEN. 3471. 160.6 0.0 160.6 1779. 89.11 27.89 0.53 ~ ,,~ t'1,.t

1'4~ J. ~. '~J~

-PURE ENDOGEN. 3184. 147.4 0.0 147.4 1632. 81.75H 0.00 0.52 6.63 11.l~9

-TRACE-ENDOGEN. 147. 6.8 0.0 6.8 75. 3.77** 0.00 0.62 7.98 13.fll
-SILICA-COMBO 32. 1.5 0.0 1.5 16. 0.82 6.37 0.55 '" 1" 8.36oJ •• i.

-AL SIL. -ENDOG. 35. 1.6 0.0 1.6 18. 0.90 6.97 0.88 3.38 5.%
SILICON RICH 7. 0.3 0.1 0.2 3. 0.13 1.00 0.79 2.75 4 -.~

Ii {

-FE SILICATE " 0.2 0'-' 0.2 " 0.10 0.80 0.55 0.81 1."1y. .v L.

IRON RICH 6. 0.3 0.1 0.1 .... 0.08 0.60 1.38 -,. 1'"'" 4.~;2L. L.a ~,;,

-SI FE BINARY 3. 0.1 0.0 0.1 1. 0.05 0.40 1.26 2.28 4.83
-AL,SI--FE RICH ... 0.1 0.0 0.1 1. 0.05 0.40 1.38 1.53 3.~'4L.

TiTANIUM RICH 15. 0.7 0.1 0.6 6. 0.31 2.3'i 0.39 0.80 1. 79
-TI FE BINARY e 0.2 0.0 0.2 " 0.10 0.80 0.32 0.65 1.45~I. L.

-FE,SI TI RICH 6. 0.3 0.0 0.3 3. 0.15 1.20 0.40 0.97 2.05
-AL,SI TI RICH O. 0.0 0.0 0.0 O. 0.00 0.00 HftHtHt tttHtH H***Hil-H

OiHER AL SIL. "' 0.1 0.0 0.1 1. 0.05 0.40 0.33 0.36 0.60,.
NJ XRAYS 44. 2.0 0.1 1.9 "... 1.08** 0.00 0.40 7.25 7.25i.L •

ALUMINUM RICH O. 0.0 0.0 0.0 O. 0.00 0.00 *********f ******H f*********
-PURE Al SIL. O. 0.0 0.0 0.0 o. 0.00 0.00 4H*HfH* **H**H HH******
-FE,SI--AL RICH O. 0.0 0.0 0.0 o. 0.00 0.00 ********** H****** *HHttt....
-FE AL BINARY O. 0.0 0.0 0.0 O. 0.00 0.00 HfHH*** tHfHH tntH4tH

MISCElLANEOUS 8. 0.4 0.1 0.2 3. 0.13 1.00 0.86 2.19 3.80
TOT. EXOGENOUS 536. 24.8 1.6 23.2 ""'~ 12.89 100.00 0.87 6.90 11.96L..l!.

-------- ---------- -------- ---------- ---------- ------- -_ ... _---- -------- ---------- --------
fill TYPES 3932. 182.0 I 7 180.3 1996. 100.00 12.89 0,,55 6.88 11.85L ••

of PARTICLES IN BLAM( ARE NOT SUBTRACTED
4if ENDOGE~'OUS CLASS



SUMMARY OF PARTICLE ANALYSIS 28lf

BLANK SAMPLE: BLAr~K TO LU!~G 3 - PREP 3396 3ML D-566

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER 100ML 100ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA mUI. AREA EQUI. [IYNAMIC
PARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE k 4 DIAMETER DIAMETER DIAMETEFI
---_ ... _-------- ---- 6-- -- 6- ---- 6-- ----- 6--- -------- -----_ ... -

XlO XI0 X10 Xl0 (UM) (OM) (UM)

~mICA 9. , 0.4 * , 24.32 26.47 0.30 0.95 1 I=e"
....,j.J

fiLUM. SILICATE O. * 0.0 * * 0.00 0.00 ****f* f**f****** HHHH

-KAOLIN-LIKE O. * 0.0 * * 0.00 0.00 **ff** '**I*'f*'* HH'***
-K FELDSP./MICA O. * 0.0 * * 0.00 0.00 *'***' 1**1*11*1* HHUH

-FE AL SILICATE O. * 0.0 * I 0.00 0.00 *f'*t' t",t,,*t, ********
-CA AL SILICATE O. * 0.0 * f 0.00 0.00 ****t* ******'**' **H**H:
-ALBITE-LIKE O. * 0.0 * I 0.00 0.00 *f**I' tl*t'*"t' **H**H
-NA CA AL SIL. O. , 0.0 * t 0.00 0.00 *f**t' t""*"" BIIHH

-NA FE AL SiL. O. * 0.0 , I 0.00 0.00 'f*ft* 1"1'*"" H'*****
-Cii FE AL SIL. O. * 0.0 * , 0.00 0.00 '***** ***'**"" ***H***
-AL SIL--TR FE O. * 0.0 , , 0.00 0.00 '*'H* "**'*'*" H***'"
-AL SIL. --PURE O. * 0.0 * * 0.00 0.00 ****** ***'****** HH*,***
-K(FE) AL SIL. O. , 0.0 * * 0.00 0.00 ****'* ***'****** fH**Hif

TALC-LIKE O. f 0.0 * * 0.00 0.00 ****f* *f******** UH*H*
-PURE TALC o. * 0.0 * * 0.00 0.00 ****f* ***'****** u****u

IRON OXIDE 1. * 0.0 * * 2.70H 0.00 0.45 0.45 1.01
RUTIlE-LIKE 14. * 0.6 * if 37.84 41.18 0.37 0.87 i r"c:•• 1-..1

?iLUMlNA-LIKE O. * 0.0 * if 0.00 0.00 ****'* ***f****** H****n
COMBO-ENDOGEN. O. * 0.0 * * 0.00 0.00 ****** *f*.'**H* 'H**H*

-PURE ENDOGEN. O. * 0.0 , * 0.00** 0.00 ****'* ***'****** H***f;~*

-TRACE-ENDOGEN. O. * 0.0 * * 0.00** 0.00 **f*f* ********** H*H*;~*

-SILICA-COMBO O. * 0.0 * * 0.00 0.00 ****** *******'** U**flH*
-AL SIL. -ENDOB. O. * 0.0 * * 0.00 0.00 ****** ********** H****H

SILICON RICH .,
* 0.1 , * 5.41 5.88 0.40 0.44 0:77...

-FE 51 LICATE 1. * 0.0 * if 2.70 2.94 0.24 0.24 0.42
IRON RICH 3. 'I 0.1 I 'I 8.11 8.82 0.37 0.66 1.41

-51 FE BINARY 1. 'I 0.0 * * 2.70 2.94 0.37 0.37 0.78
-Al, 51 --FE RICH O. 'I 0.0 * 'I 0.00 0.00 ****f* ***.****** H****H

TITANIUM RICH 3. * 0.1 * * 8.11 8.82 0.30 0.67 1.;50
-TI FE BINARY i- * 0.0 , * 2.70 2.94 0.68 0.68 1.~52

-FE ,SI Tl RICH O. * 0.0 * * 0.00 0.00 'H*f* *H******* ******H
-AL,SI TI RICH O. * 0.0 I- * 0.00 0.00 ****** *if*f****** HHHlf*

DTHER AL SIL. O. f 0.0 * * 0.00 0.00 **f*** ***'*f**** B*H*H
IliO XRAYS 2. 'I 0.1 * f 5.41** 0.00 3.87 4.31 Cll
~iLUMINUM RICH O. * 0.0 f f 0.00 0.00 f*f*** ff*fff*fff H**Hlff

-Pl.lF:E AL SIL. O. * 0.0 f * 0.00 0.00 *f**** *****f**** H****H
-FE,51--AL RICH O. * 0.0 , * 0.00 0.00 *f***, *f**f***** H****H
-FE Al BINARY O. * 0.0 * * 0.00 0.00 f***** ********** H****H

~'I SCEL LANEOUS 3. * 0.1 , * 8.11 8.82 0.37 6.50 11.:5
TOT. EXOGENOUS 34. if 1.6 * * 91.89 100.00 0.35 6.48 l1.n

-------- ---------- -------- -~-~------ ---------- ------- ---- .. _-- -------- ---------- ... _--_._.-
ALL TYPES 37. * 1.7 * * 100.00 91.89 0.38 6.29 1O.Si7

* ~~RTIClE5 IN BLANK ARE NOT SUBTRACTED

** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSES

LUNG SAMPLE: lUNG 4 - PREP 3401 IMl D-17

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER 100ML 100Ml 100Ml PER GRAM OF NUMBER EXOGENOUS AREA EOOI. AREA EOOI. DYNAMIC
PARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE " " DIAMETER DIAMETER DIAMETER
------------- ---- 6-- -- 6- ---- 6-- --- 6--- -------- -------- ------

XIO XlO XIO XI0 (UM) (UM) (UM)

SILICA 312. 104.0 0.7 103.3 1078. 17.78 18.05 0.B2 2.15 3.51
ALUM. SILICATE 1140. 379.9 0.3 379.6 3962. 65.31 66.34 0.74 2.66 4.36

-KAOUN-LIKE 351. 117.0 0.3 116.6 1217. 20.07 20.38 0.62 2.30 3.71
-K FElDSP./JlIICA 583. 194.3 0.0 194.3 2028. 33.43 33.95 0.79 2. 78 4.45
-FE i~l SILICATE 1. 0.3 0.0 0.3 3. 0.06 0.06 0.45 0.45 0.74
-CA III SILICATE 2. 0.7 0.0 0.7 7. 0.11 0.12 3.15 3.50 5. 76
-ALBnE-LIKE 2. o. 7 0.0 0.7 7. 0.11 0.12 0.92 0.99 1.61
-NA GA AL SILo O. 0.0 0.0 0.0 O. 0.00 0.00 UU+**H* *HH*H U******H
-NA FE Al SIL. O. 0.0 0.0 0.0 O. 0.00 0.00 H*HH*H H**HH H********
-CII FE AL SILo O. 0.0 0.0 0.0 O. 0.00 0.00 H+HH*** HHHH HHHH**
-AL BIl--TR FE 30. 10.0 0.0 10.0 104. 1. 72 1.75 0.61 0.94 1.55
-ill BIl.--PURE 11. 3.7 0.0 3.7 38. 0.63 0.64 0.68 1.59 2.61
-K(F[) Al SIL. 124. 41.3 0.0 41.3 431. 7.11 7.22 0.89 2.89 4.75

TiU-L:lKE 18. 6.0 0.0 6.0 63. 1.03 1.05 0.86 2.29 3.79
-PURE TALC 16. 5.3 0.0 5.3 56. 0.92 0.93 0.80 1. 73 2.86

II~ON OXIDE 12. 4.0 0.7 3.3 35. 0.57n 0.00 0.68 4.28 9.57
RIJTILE--LIKE 61. 20.3 1.7 18.7 195. 3.21 3.26 0.38 0.97 2.17
ALUMINII-LIKE 38. 12.7 0.0 12.7 132. 2.18 2.21 0.72 2.98 4.64
COMBO-ENDOGEN. 21. 7.0 0.0 7.0 73. 1.20 0.99 0.42 3.47 6.02

-PURE END06EN. 3. 1.0 0.0 1.0 10. 0.17++ 0.00 0.55 0.63 1.09
-TRACE-END06EN. 1. 0.3 0.0 0.3 3. O.06H 0.00 0.83 0.83 1.44
-SIll CA-COMBO 3. 1.0 0.0 1.0 10. 0.17 0.17 0.30 0.54 0.88
-Al E'IL. -ENOOG. 5. 1.7 0.0 1.7 17. 0.29 0.29 0.55 3.49 5.73

SILIC(JtII RICH 5. 2.0 0.3 1.7 17. 0.29 0.29 0.50 3.49 6.04
-FE EiILICATE O. 0.0 0.0 0.0 O. 0.00 0.00 HU*UH* HHft** UHHHH

IFION RICH 57. 19.0 0.0 1'3.0 198. 3.27 3.32 0.60 5. 15 10.94
-51 FE BINARY 6. 2.0 0.0 2.0 21. 0.34 0.35 0.33 0.38 0.81

-AL,SI--FE RICH 3. 1.0 0.0 1.0 10. 0.17 0.17 0.45 1.54 3.26
TITANIUM RICH 48. 16.0 0.0 16.0 167. 2.75 2.80 0.3'3 0.'32 2.06

-TI FE BINARY O. 0.0 0.0 0.0 O. 0.00 0.00 ***n*tHt ntHtH H**HH**,
-FE, EI TI RICH 2. 0.7 0.0 0.7 7. 0.11 0.12 0.40 0.45 0.95
-Al, EI TI RICH 29. 9.7 0.0 9.7 101. 1.66 1.69 0.45 1.06 2.12

OTHER PL SIL. 6. 2.0 0.0 2.0 21. 0.34 0.35 0.61 1.15 1.8':1
NO XRAYS 20. 6.7 2.3 4.3 ItS. O.75ft 0.00 0.66 5.20 5.20
ALUMINUM RICH 11. 3.7 0.0 3. 7 38. 0.63 0.6; 0.66 2.12 3.67

-PURE Al SIL. 6. 2.0 0.0 2.0 21. 0.3; 0.35 1.13 2.14 3.70
-F!:,SI--AL RICH I. 0.3 0.0 0.3 3. 0.06 0.06 0.24 0.24 0.42
-FE AL BINARY O. 0.0 0.0 0.0 o. 0.00 0.00 nH**UH HHf+** *Hf+H**t

MISCELLANEOUS 13. 4.3 0.3 4.0 42. 0.69 O. 70 0.45 9.77 16.92
TOT. EXOGENOUS 1727. 575.5 3.3 572.2 5972. 98.45 100.00 0.71 2.93 5.07

-------- ---------- -------- ---------- ---------- ------- -------- -------- ---------- -------
ALL TY,)ES 1753. 587.5 5.3 SBLC 6066. 100.00 98.45 0.71 3.00 5.08

+ PARTICLES IN BlAN\{ ARE NOT SUBTRACTED

** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSIS

BLANK aAMPLE: BLANK TO LUNG 4 - PREP 3402 IML D-17

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAl MEDIAN* MEDIAN* AERO-

NUMBER 100ML l00ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EllUl. AREA EQUI. DVNAMIC
PARTICI_E CLASS FOUND SOLUTION BL.ANI< SOlUTION DRY TISSUE 'f, 'f, DIAMETER DIAMETER DIAMETER
-----_._------ ---- 6-- -- 6- ---- 6-- ----- 6--- ------- ------- --------

XIO XIO Xl0 XlO (lJM) (lJM) (lJM)

SILICA 2. * 0.7 I I 10.53 20.00 0.33 0.35 0.56
A_lJM. SILICATE 1. * 0.3 I I 5.26 10.00 0.45 0.45 0.74

-KIIDLlN-LI KE 1. * 0.3 I I 5.26 10.00 0.45 0.45 0.72
-K FELDSP./MICA O. * 0.0 * * 0.00 0.00 ****** ********** H******
-FE f~L SILICATE O. * 0.0 * * 0.00 0.00 *1**** ********** ********
-CA AL SILICATE O. * 0.0 * * 0.00 0.00 ****** *******H* H****H
-ALBITE-LIKE O. * 0.0 * * 0.00 0.00 1***** ********** ********
-NA ell ilL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** ********
-Nil FE III SILo O. * 0.0 * * 0.00 0.00 ***1** *********1 H*****I
-eA FE Al SILo O. t 0.0 * * 0.00 0.00 ****** ********** ********
-ilL HIL--TR FE O. * 0.0 * * 0.00 0.00 **H** ********** ********
-Al BIl.--PURE O. * 0.0 * I 0.00 0.00 ****** ********** ********
-K(m Al SIL. O. * 0.0 * * 0.00 0.00 ****** ********** ********

THLC-UKE O. * 0.0 * * 0.00 0.00 ****** *********1 H******
-PURE TALC O. * 0.0 * * 0.00 0.00 ****** ********** ********

IIlON OXIDE .~

* 0.7 * * 10.53** 0.00 0.40 0.45 1.00...
RUTI LE··LIKE 5. * 1.7 * * 26.32 50.00 0.45 0.4'3 1.10
ALUM INIl-LIKE O. * 0.0 * * 0.00 0.00 ****** 1********* ********
COMBD-ENDOGEN. O. * 0.0 * * 0.00 0.00 ****** ********** ******H

-PURE ENOOGEN. O. * 0.0 * * O.OOtf 0.00 **f*** ****1***1* *tfl****
-TRA£:E-END06EN. O. * 0.0 * * 0.00** 0.00 1**1** ********** ********
-SIllCA-eoMBO O. * 0.0 * * 0.00 0.00 ****** ********** ********
-Al SIL. -END06. O. * 0.0 * * 0.00 0.00 ****** ********** ********

SILICON RICH 1. t 0.3 * * 5.26 10.00 0.45 0.45 0.78
-FE BILICATE O. t 0.0 * * 0.00 0.00 **t*** *******1** ********

IItON RICH O. t 0.0 * * 0.00 0.00 **t*** *********t t*******
-81 FE BINARY O. * 0.0 * * 0.00 0.00 ****** ********** ********
-AL, E,l--FE RICH O. * 0.0 * * 0.00 0.00 H**** ********** ********

TI TANlLIM RICH O. * 0.0 * * 0.00 0.00 **t*** ********** *H***tt
-TI FE BINARY O. t 0.0 * * 0.00 0.00 ****** ********** *H*H**
-FE,SI TI RICH O. * 0.0 * * 0.00 0.00 ****** ********** *H*****
-AL,SI TI RICH O. * 0.0 * * 0.00 0.00 **tf** H******** *H*****

OTHER ~Il SIL. O. * 0.0 * * 0.00 0.00 **tf** ********** ********
NO XRAYS 7. * 2.3 * * 36.B4H 0.00 0.45 0.97 0.97
AI.UMINUM RICH O. * 0.0 * * 0.00 0.00 *H*** ********** ********

-PURE AL SIL. O. * 0.0 * * 0.00 0.00 *H*** ********** ********
-FE,EI--AL RICH O. * 0.0 * * 0.00 0.00 ****** ********** **H****
-FE ~l BINARY O. * 0.0 * * 0.00 0.00 ****** H***HIf** ********

MISCELLANEOUS 1. * 0.3 * * 5.26 10.00 0.613 0.68 1.17
1[IT. nOGENOUS 10. * 3.3 * * 52.63 100.00 0.44 0.61 1.06

-------- ---------- -------- ---------- ---------- ------- __00.____- -------- ---------- --------
~LL TYPES 19. * 6.3 * * 100.00 52.63 0.44 0.67 1.29

* PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSES

cUNG SAMPLE: LUNG 5 - PREP 3478 IML D-569

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER 100ML lOOMl lOOMl PER GRAM OF NUMBER EXOGENOUS AREA EllUl. AREA EQUI. DYNAMIC
PAF;T!CLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE % 'f DIAMETER DIAMETER DIAMETER..
.. ------------- ---- 6-- -- 6- ---- 6-- ----- 6--- -------- ----- ... -- --------

X10 X10 X10 X10 (UM) (UM) WMl

:3ILICA 226. 55.8 0.5 55.3 567. 20.22 20.70 0.63 2.34 3.32
fiLUM. SILICATE 768. 189.6 0.0 189.6 1942. 69.31 70.98 0.62 2.90 4.76

-KAOLIN-LIKE 163. 40.2 0.0 40.2 412. 14.71 15.06 0.49 2.73 4.40
-K FELDSP./MICA 554. 136.7 0.0 136.7 1401. 50.00 51.20 0.68 ,., QCi 4.63LI""/

-FE Al SILICATE 3. 0.7 0.0 0.7 8. ('.27 0.28 0.20 0.29 0.47
-eA Al SILICATE O. 0.0 0.0 0.0 o. 0.00 0.00 .H.H-**** "HUH **.*****u
-ALBITE-LIKE 4. 1.0 0.0 . ~. 10• 0.36 \).37 0.55 0.78 1.2&• .V

-NA CA Al SIL O. 0.0 0.0 o,., o. C'.OO 0.00 HUH**** *HHH-* H***HH't.v

-Nfl FE Al SIL. O. 0.0 0.0 0.0 o. C'.OO 0.00 H*HH*** ******** H**HHH
-Cil FE Al 51 L. O. 0.0 0.0 0.0 O. 0.00 0.00 HHHHH *HHH* iflf******·H
-Al SIl--TR FE 12. 3.0 0.0 3.0 30. 1.0B 1.11 0.45 0.77 1.27
-AL SIL.--PURE 8. 2.0 0.0 2.0 20. 0.72 0.74 0.45 1.24 2.03
-K(FE) AL SIlo 10. 2.5 0.0 2.5 ..,., 0.90 0.92 0.75 4.21 6.(12i ......I •

"ALC-LIKE 3. 0.7 0.0 0.7 8. 0.27 0.28 2.71 2.85 4.73
-PURE TALC 3. 0.7 0.0 0.7 8. 0.27 0.28 2.71 ...,. !'"II:' 4.73".ti-..l

IRON OXIDE 3. 0.7 0.0 0.7 8. 0.27** 0.00 0.55 1.53 3.~+3

HUTILE-UKE 21. 5.2 0.0 c: '"l 53. 1.90 1.94 0.45 1.44 3.22J ...

filUM INA-LIKE , 0.2 0.0 0.2 ~, 0.09 0.09 0.37 0.37 (1 .~57•• .J •

COMBO-ENOOGEN. 12. 3.0 ' .) 3.0 30. LOB 0.92 0.55 1.05 1.132"..
-PURE H~DOGEN. 2. 0.5 o'. 0.5 c: O.lB** 0.00 0.50 oc:C: 035.v ..J. ."..J
-TRACE-ENDOSEN. O. 0.0 0.0 0.0 o. 0.00** 0.00 H******** ******** **H**HH
-SILICA-COMBO O. 0.0 0.0 0.0 o. 0.00 0.00 U*H***** H**H** HHHHH
-AL SIl.-ENDOS. 6. 1.5 0.0 1.5 15. 0.54 0.55 0.61 0.88 1.·l5

ULICON RICH 14. 3.5 0.0 3.5 35. 1.26 1.29 0.46 ,.., .... -, 3.ni..,/;.{

-FE SILICATE 1. 0.2 0.0 0.2 3. 0.09 0.09 2.33
., .,., 4.03", • .:i.:i

IRON RICH 2. 0.5 0.0 0.5 co 0.18 0.18 1.13 1.25 2.65..J.

-SI FE BINARY O. 0.0 0.0 0.0 o. 0.00 0.00 +**H***+* ***+++++ *+++++++,1+
-Al,sr--FE RICH o. 0.0 0.0 0.0 o. 0.00 0.00 U*H**U* HHHH ntH-UHt

TITANIUM RICH 20. 4.9 0.0 4.9 51. 1.81 1.85 0.55 1.07 2.:39
-TI FE BINARY 1. 0.2 0.0 0.2 3. 0.09 0.09 1.54 1.54 3.45
-FE,SI Tl RICH 1- 0.2 0.0 " .., 3. 0.09 O.CCI 0.20 0.20 i).42v • .:.

-Al,SI II RICH 8. 2.0 0.0 2.0 20. 0.72 0.74 0.61 0.74 1.47
eTHER Al SIL. 2. 0.5 0.0 0.5 5. 0.18 0.18 2.09 2.20 " .. ;

.J. c~.

NO XRAYS 21- co .., 0.0 ~ '"l 53. 1.90** 0.00 0.68 2.61 2.blJ.L ..,) ...
ALUMINUM RICH 4. 1.0 0.0 1.0 10. 0.36 0.37 0.50 0.80 1.:19

-PURE AL SIlo l. 0.2 0.0 0.2 3. 0.09 0.09 0.30 0.30 .- c·....
t). "I"

-FE,SI--Al RICH O. 0.0 0.0 0.0 o. 0.00 0.00 HftH**** *HHHlf ********H
-FE Al BINARY ,., 0.5 0.0 0.5 c: 0.18 (i.18 0.75 0.83 Uo4... ,'.

~ISCELLANEOUS 15. 3.7 0.5 3.2 33. 1.17 1.20 1.89 4.94 8.:;5
TOT. EXOGENOUS 1086. 268.1 1.0 267.1 2736. 97.65 100.00 0.61 2.99 5.18

-------- ----- .. _--- -------- ---------- ---------- ---_ .... _- -------- _._----- --_ .. _----- ..-------
ALL TYPES 1112. 274.5 1.0 273.5 2802. 100.00 97.65 0.61 2.97 4 ,I'• ,0

t PARTICLES IN BLANK ARE NOT SUBTRACTED
H ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLA/~K TO LUNG 5 - PREP 3479 IML D-572

NUMBER NUMBER NET TOTAL MASS
IN IN 1M NET TOTAL MEDIAN* MEDIAN* AERG-

"NUMBER lOOML lOOML lOOML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMI;:
PARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE 4 :( DIAMETER DIAMETER DIAMETER
-------------- ---- b-- -- 6- ---- 6-- ----- 6--- -------- ------ ..-

XIO XlO XlO XIO (UMl (UM) (UM)

SILICA ., I 0.5 I f 50.00 50.00 0.50 0.54 0.a7<:..

filUM. SILICATE O. * 0.0 * f 0.00 0.00 *f**f* ********f* H*UB*
-KAOLIN-LIKE O. f 0.0 * I 0.00 0.00 tf*ff* *f*f****f* u******
-K FELDSP./MICA O. f 0.0 I f C'.OO 0.00 *f*lf* ff*lfff*f* ffHHH

-FE AL SILICATE O. f 0.0 f * ('.00 0.00 fff*ff fffffffff* f*******
-CA AL SILICATE O. * 0.0 f f 0.00 0.00 ff**f* ff*lf***** u******
-ALBITE-LIKE O. * 0.0 * * 0.00 0.00 If**I* flffff**f* BfHHf
-NA CA AL SIL. O. * 0.0 * * 0.00 0.00 **ff** f****f*f*f f***HH
-NA FE AL SIL. O. * 0.0 * f 0.00 0.00 f*ffff fff*f*ffff fH*****
-CA FE AL SIL. O. f 0.0 * * 0.00 0.00 f*ffl'f *ff**fff*f ***f**ff
-AL SIL--TR FE O. f 0.0 * f 0.00 0.00 ***f** *****f**** H**Hff
-AL SIL.--PURE O. * 0.0 * * 0.00 0.00 *f*f*f +f**ff**** *ffffH*
-K(FEt AL SIL. O. * 0.0 * * 0.00 0.00 ****** *****f**** ********

TALC-LIKE O. * 0.0 * * 0.00 0.00 ***fff *t*******f +f*ftH*
-PURE TALC O. * 0.0 * + 0.00 0.00 *f**f* ff**ff**f* ********

IRON OXIDE O. * 0.0 * * 0.00** 0.00 *ffff* **f*****f* *******'
!(UTIlE-LIKE O. * 0.0 * * 0.00 0.00 ***ff* *****f**f* Hff**f*
I\LUMINA-LIKE O. * 0.0 * f 0.00 0.00 ff**f* fff******* ********
COMBO-ENDOGEN. O. * 0.0 * * 0.00 0.00 *f**ff *f***f**** H******

-PURE ENDOGEN. O. * 0.0 * * 0.00** 0.00 ffff** *****f**** H**ff**
-TRACE-ENDOGEN. O. * 0.0 * * O.OOff 0.00 *ff*ff *f***f**** *fffffH
-SILICA-COMBO O. * 0.0 * f 0.00 0.00 ****l'* **f**f**** H******
-AL SIL.-END06. O. f 0.0 * f 0.00 0.00 *tfftf *ff******* H****H

SILICON RICH O. * 0.0 * * 0.00 0.00 **f*** ********** ****H*,
-FE SILICATE O. f 0.0 * * 0.00 0.00 ****tf ********** H******

IRON RICH O. t 0.0 * * 0.00 0.00 **f**f ********** H****n
-Sl FE BINARY O. * 0.0 I f 0.00 0.00 **f*** ***f****** H****H
-AL,SI--FE RICH O. * 0.0 * * 0.00 0.00 ****** ********** H***Hf

TITANIUM RICH O. f 0.0 * * 0.00 0.00 **f*t* **fl****** ****un
-TI FE BINARY O. f 0.0 * * 0.00 0.00 f*f4*f **ff*f**** H****H
-FE ,SI TI RICH O. * 0.0 * * 0.00 0.00 *f**** *4******f* H***ff*
-AL,SI TI RICH O. * 0.0 * f 0.00 0.00 Hf**f ********** H****n

OTHER Al SIL. O. * 0.0 * * 0.00 0.00 ***f*f *fff****** HHtH*
NO XRAYS O. * 0.0 * * 0.00** 0.00 ****** ********** H***Hf
ilLUMINUM RICH O. * 0.0 * * 0.00 0.00 **f*l'* ********** *****H*

-PURE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** H****H
-FE,St--AL RICH O. * 0.0 * * 0.00 0.00 ****** *f******** H***iH*
-FE Al BINARY O. * 0.0 * * 0.00 0.00 **f**f ***f****** n*U*H

/HSCELLANEOUS 2. * 0.5 * * 50.00 50.00 0.37 0.3i 0.63
TOT. EXQGENOUS 4. * 1.0 * * 100.00 100.00 0.38 0.50 O.B7

-------- ---------- -------- ---------- ---------- ------- -------- ---------- ... _----, .. -
ALL TYPES 4. * 1.0 * * 100.00 10(i.OO 0.38 0.50 0.134

* PARTICLES IN BLANK ARE NOi 5UBiRACiED
H ENDOGENOUS CLASS
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SlIIIARY IF PARrIlli fIR.YSES

U~ 9~1 LUIG 6 - PREP 3409 INL D-2.9

PUllER IUIIIR PET TOTIl. MASS
IN IN IN t£T TOTIl. I£llIIIfI IEDIAfi AEJIJ-

IUIIlER lllO11.. 100M.. lOO1t. PER 6IAt IF IUllER EXooaos AID Ell/I. AREA Ell/I. DYNrfIIC
'MTICLE CUlSS FllH) sa.uTI~ lUN{ SlLUTI~ DRY TISSlE ~ 1- DIAIETER DIIV£TER DIAIETER

-6- - 6- -6- -6- --
XI0 XlO UO ItO <l'O (III) CLIO

SILICA m. 143.1 0.3 1~.8 ~. 26.93 33.94 0.62 2.35 3.84
~LlIL SILICATE 560. m.7 0.0 177.7 1178. 33.52 42.25 0.80 3.93 6.46

-lOOLIIH.IKE 98. 31.1 0.0 31.1 206. 5.87 7.39 0.62 2.98 4.80
-f( FELDSP. 1MICA 2U. 77.1 0.0 77.1 511. 14.55 18.33 0.77 8.84 14.14
-FE II. SILICATE I. 0.3 0.0 0.3 2. 0.06 0.08 0.45 0.45 0.74
~ II. SILICATE O. 0.0 0.0 0.0 o. 0.00 0.00 +++flHt-H HffHfl 1111111111

-iUlTE~IKE 10. 3.l 0.0 3,2 21. 0.60 0.75 1.26 2.70 4.37
-til CA Il. SIlo 2- 0.6 0.0 0.6 4. 0.12 0.15 3.15 3.51 5. 76
-til FE ll. Sll. O. 0.0 0.0 0.0 O. 0.00 0.00 1111111111 11111111 1111111111

~ FE Il. SIlo I. 0.3 0.0 0.3 2. 0.06 0.08 0.20 0.20 0.32
-11. SIl-TR FE 11. 3.5 0.0 3,5 23. 0.66 0.83 0.83 2.51 4.13
-11.. SIlo--PURE 1. 1.3 0.0 1.3 8. 0.24 0.30 O.SO 0.79 1.30
-i<IFE) Il. 51l. 23, 7.3 0.0 7.3 18. 1.38 1.74 0.95 4.18 6.86

Hl.C-lIKE 14. 4.4 0.0 4.4 29. 0.14 1.06 1.26 2.06 3.42
-PUlE TIU 11. 3.5 0.0 3.5 23. 0.66 0.83 1.26 2.16 3.59

ilOt ClXIIE O. 0.0 0.3 -0.3 -2. -o.06H 0.00 1111111111 HHHH 1111111111

RUTILH..IKE 19. 6.0 0.3 5.7 38. 1.07 1.35 0.J7 0.94 2.09
I1UJ1INA-lIKE 5- 1.6 0.0 1.6 11. 0.30 0.38 0.J7 1.18 1.84
COIlO-EIIQiEN. S.9. 174.2 0.0 174.2 1~ 32.86 16.45 0.72 3.99 6.91

-PUlE EJIX&M. 2~. 76.2 0.0 76.2 S05. 14.J7H 0.00 0.62 2.48 4.30
-TRA~~ ~1. 28.9 0.0 28.9 191. 5.45H 0.00 1.06 3. 77 6.52
-5ILICA-aIBJ 8. 2.5 0.0 2.5 17. 0.48 0.60 0.55 1.14 1.85
-11. 5IL.-am;. 114. 36.2 0.0 36.2 240. 6.82 8.60 0.84 4.30 7.06

5ILIDlN RIQI 21. 6.7 0.0 6.7 44. 1.26 1.58 0.83 4.61 7.99
-FE SILICATE 2- 0.6 0.0 0.6 4. 0.12 0.15 3.87 4.27 7.40

rIOt IUQi 5. 1.6 1.0 0.6 4. 0.11 0.14 O.r! 1.24 2.63
-51 FE BIrRlY O. 0.0 0.3 -0.3 -2. -0.06 -0.08 111111111. ........ ...111....

-II., 51--fE RIQI 1. 0.3 0.7 -<>.3 -2. -0.07 -0.06 0.24 0.24 0.51
TITIIIILM RIQI 13. 4.1 0.0 4.1 27. 0.78 0.98 0.58 3.3& 7.51

-Tl FE BI*lRY O. 0.0 0.0 0.0 O. 0.00 0.00 .1 ••• 1•••• 1111.... 1111111111

-FE,51 TI RID! 1. 0.3 0.0 0.3 2. 0.06 0.08 0.24 0.24 0.51
-II., 51 11 RICH 5- 1.6 0.0 1.6 11. 0.30 0.38 0.68 0.80 1.59

Dna Il. 5IL. 5. 1.6 0.0 1.6 11. 0.30 0.38 0.31 0.63 1.03
~D XI'IYS 15. 4.8 0.0 4.8 32. 0.9OH 0.00 0.55 1.7& 1.76
~llJInlll RICH 5. 1.6 0.3 1.3 8. 0.2~ 0.30 0.~7 2.~ 3.99

-PUFE II... SIL. 1. 0.3 0.0 0.3 2- 0.06 0.08 0.45 0.45 0.78
-FE,SI-Il. RICH 1. 0.3 0.0 0.3 , 0.06 0.08 1.02 1.02 1.77
-FE R.. BItilRY O. 0.0 0.0 0.0 0.00 0.00 .. 1111.... HHHH 1111111111

jIISCEl.UlEIlS 18. 5.7 0.7 5.0 33- 0.95 1.20 0.50 4.15 7.19
'!'OT. ElllEOJS 1334. ~4 2.7 420.7 2788. 7lJ.3S 100.00 0.72 3.78 6.54

-
ill lYPES 1680. 533.2 3.0 530.2 3513. 100.00 79.35 0.71 3.73 6.31

of JlI:IRTIIliS IN IlUN( ARE lilT UTIA:TED
H OIOOlHlS Q.ASS
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SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO lUNG 6 - PREP 3410 Ii'lL D-5

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER 100ML 100ML l00ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PARTlCi_E CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE " " DIAJIIETER DIAJIIETER DIAJIIETER
-----_._------ ---- b-- -- 6- ---- b- --- 6--- -------- -------- --------

XI0 XI0 XI0 XI0 CUM) (UM) WM)

SILICA 1. * 0.3 * * 11.11 12.50 1. 02 1.02 1. 67
ILUM. SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** *t**tt**

-KAOLIN-lIKE O. * 0.0 * * 0.00 0.00 ****** ********** ********
-K FELDSP./MICA O. * 0.0 * * 0.00 0.00 ****** ********** ********
-FE I~l SIUClnE O. * 0.0 * * 0.00 0.00 ****** *********t ********
-rn ,~ SILICATE O. t 0.0 * * 0.00 0.00 ****** ******t*** ****t***
-ALBITE-lIKE O. * 0.0 * * 0.00 0.00 *t**** *********t ********
-NA l::s:l Al SIL. O. * 0.0 * * 0.00 0.00 ****** ********** ********
-NA FE III SIL. O. * 0.0 * * 0.00 0.00 ****** t********* ****f+**
-eA FE AL SIL. O. * 0.0 * * 0.00 0.00 +t**** ********** ********
-Al SIl--TR FE O. * 0.0 * * 0.00 0.00 ****** ********** ********
-Al SIL. --PURE O. * 0.0 * * 0.00 0.00 ****** ********** ********
-I( (FE) III SIL. O. * 0.0 * * 0.00 0.00 ****** ******t*** ****t**f

TIU-LIKE O. * 0.0 * * 0.00 0.00 ****t* ******t*** ********
-PURE TALC O. t 0.0 * * 0.00 0.00 t***** ********** ********

II~ OXIDE L * 0.3 * * 11.11** 0.00 0.20 0.20 0.44
RUTILE--LIKE 1. * 0.3 * * 11.11 12.50 0.24 0.2lf 0.5lf

ALUMINIl-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** ********
COMBD-END06EN. O. * 0.0 * * 0.00 0.00 ****** ********** ********

-PURE END06EN. O. * 0.0 * * 0.00** 0.00 *ttt** t*t******* ********
-TRAeE-END06EN. o. t 0.0 * * 0.00** 0.00 **t*** ***t**t*** **H***t
-SILICA-COMBO O. t 0.0 * * 0.00 0.00 ****** t********* **H**H
-Al SIL.-END06. O. t 0.0 * * 0.00 0.00 **t*** t*****f*** *******f

SIUClJN RICH O. f 0.0 * * 0.00 0.00 ****H ********** ********
-FE SILICATE O. I 0.0 * * 0.00 0.00 ****** tttt****** *****H*

IlION RICH 3. I 1.0 * * 33.33 37.50 0.21 0.22 0.46
-SI FE BINARY 1. * 0.3 * * 11.11 12.50 0.20 0.20 0.42
-AL,EI-FE RICH 2. * 0.7 * * 22.22 25.00 0.22 0.23 0.49

TlTANIllM RICH O. t 0.0 * * 0.00 0.00 ttl*** t**t**I*** HH*H*
-TI FE BINARY O. I 0.0 * * 0.00 0.00 H**** tH******* ********
-FE, m TI RICH O. * 0.0 * * 0.00 0.00 ****** *********t *****f**
-Al, m TI RICH O. I 0.0 * * 0.00 0.00 ****** ********** **H****

OTHER Bl SIL. O. * 0.0 * * 0.00 0.00 f***** t********* ********
NO XRAYS O. I 0.0 * * o.oou 0.00 ****** ********** ********
ALUMINUM RICH 1. * 0.3 * * 11.11 12.50 0.37 0.37 0.63

-PURE AL SIL. O. * 0.0 * * 0.00 0.00 1**11* *********1 ********
-FE, £:1 --AL RICH O. * 0.0 * * 0.00 0.00 ****** ********** ********
-FE ~Il BINARY O. * 0.0 * * 0.00 0.00 **11** ft*I**ft*1 ********

MlSCELLANEOUS 2. * O. 7 * * 2"2.22 25.00 0.92 0.97 1.67
HIT. DOSENOUS B. * 2.7 * * 88.89 100.00 0.33 0.99 1. 71

-------- ---------- -------- ---------- ---------- ------- ------- -------- ---------- --------
IU TYPES 9. I 3.0 * * 100.00 88.89 0.26 0.9'3 1.75

* PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOSENOUS CLASS
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5U~lMHRY OF PARTICLE ANALYSES

LUNG SAMPLE: LUNG 7 - PREP 3415 1ML [1-584

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO'·

~jlJMBER 100ML 100ML WOHl PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE :( k DIAMETER DIAMETER DIAMETER
.. _------------ ---- 6-- -- 6- ---- 6-- ----- 6--- -------- -------- -----_._-

XlO XlO XlO Xlv WM) fUM) WM j

EIlICA 436. 145.3 0.0 145.3 1100. 29.03 29.70 0.58 2.62 4.28
filUM. SILICATE 892. 297.2 0.3 296.9 2248. 59.32 60.69 0.84 2.97 4.tJ~

-KAOLIN-LIKE 296. 98.6 0.3 98.3 744. 19.64 20.10 0.66 1.98 .....""'\',
J .~::.\)

-K FElDSP./MICA 462. 154.(1 0.0 154.0 1165. 30.76 31.47 0.93 3.13 5.01
-FE AL SILICATE 6. 2.0 0.0 2.0 p:: 0.40 0.41 1.13 1.24 2.\)3"',;,

-CA AL SILICATE O. 0.0 0.0 0.0 O. 0.00 0.00 HHHHH *****H* HHHHH

-ALBITE-LIKE ., 0.7 0.0 0.7 5. 0.13 0.14 1.38 1.50 2.42L.

-NA CA AL SIL. O. 0.0 0.0 0.0 O. 0.00 0.00 HHH**H ******** HH****lff
-NA FE Al SIlo O. 0.0 0.0 0.0 o. 0.00 0.00 **HHHH HHHH ********jff
-CA FE AL SIL. O. 0.0 0.0 0.0 ('. 0.00 0.00 ***HH*** HH**** HH**Hlff
-Al SIl--TR FE 38. 12.7 0.0 12.7 96. 2.53 2.59 !J.92 3.28 5.:;9
-AL SIL. --PURE 6. 2.0 0.0 2.0 15. 0.40 0.41 0.75 1.42 2.]3
-K(FE) AL SIlo 44. 14.7 0.0 14.7 111. 2.93 3.00 1 '-il' 3.48 5.71oJi..V

TALC-LIKE 3. 1.0 0.0 1.0 8. 0.20 0.2(1 0.83 1.88 3.1.1
-PURE TALC 3. 1.0 0.0 1.0 B. 0.20 0.20 0.83 1.88 3.:.1

IRON OXIDE 14. 4.7 0.3 4.3 33. 0.87** 0.00 0.61 2.18 UP
WTILE-LIKE 59. 19.7 0.0 19.7 149. 3.93 4.02 i).46 1.60 3.:)8
RUMINA-LIKE O. 0.0 0.0 0.0 O. 0.00 0.00 HHHHH H****H ******HH
COMBO-ENDOGEN. 20. 6.7 0.0 6.7 50. 1.33 1.36 0.31 0.57 0.:19

-PURE ENDOGEN. O. 0.0 0.0 0.0 O. O.IX)**" 0.00 H**H***"* ******** H******H
-TRACE-ENDOGEN. O. 0.0 0.0 0.0 O. ').00** 0.00 ********** ******** *******H*
-SILICA-COMBO 2. 0.7 0.0 0.7 5. 0.13 0.14 0.27 0.28 (J. t~6

-Al SIL. -ENDOG. 5. 1.7 0.0 1.7 13. 0.33 0.34 0.37 0.5ot 0.il9
SILICON RICH 11. 3.7 0.0 3 f 28. 0.73 0.75 0.95 '" '"'.- 9,(r9.f .J."::',...1

-FE SILICATE .., 0'" 0.0 0.7 5. 0.13 0.14 1.38 1.50 2.:;9... .f

IRON RICH 8. 2.7 0.0 <"'! ..., 20. 0.53 0.54 0.68 0.80 • ~.C'
,,:..f 1 ....1;

-51 FE BINARY • 0.3 0.0 0.3 3. 0.07 0.07 0.30 0.30 0.63i.

-AL,SI--Ff RICH O. 0.0 0.0 0.0 O. 0.00 0.00 ********** *******" *******H·*
TITANIUM RICH 35. 11.7 0.0 11.7 88. 2.33 2.38 0.44 0.82 U14

-TI FE BINARY O. \).0 0.0 0.0 O. 0.00 0.00 ********** H****** H**H**H
-FE,SI TI RICH L 0.3 0.0 0.3 3. 0.07 O.~)j 0.83 0.83 1 -'",

"'If (

-Al,SI TI RICH 16. e- ~ 0.0 e- ~ 40. 1.07 1.09 0.44 0.63 i .2.7.J.'; ,,-,.J

OTHER AL 5" .., 0.7 0.0 0.7 5. 0.13 0.14 0.40 0.42 G. ~:OH .• L.

NO XRAYS 21. 7.0 0.0 7.0 53. 1.40** 0.00 0.31 4.28 4.2a
ALUMINUM RICH 1. 0.3 0.0 0.3 3. 0.07 0.07 0.37 0.37 ,).03

-PURE AL SILo O. 0.0 0.0 0.0 O. 0.00 0.00 ****HH** *H***H H**H**H
-FE,Sr--Al RICH O. \).0 0.0 0.0 O. 0.00 0.00 ********** HHH*", HH**HH
-FE AL BINARY O. 0.0 0.0 0.0 o. 0.00 0.00 H**H**H HUHH HH******

MISCELLANEOUS .,", 0.7 0.0 0.7 5. 0.13 0.14 0.61 0.66 1.14....
TOT. EXOGENOUS 1469. 489.5 r "'" 489.2 3703. 97.74 100.00 0.70 2.97 5.14\,J.J

-------- ---------- -------- ---------- ---------- ---_ .. _- -------- -------- ---------- --------
~LL TYPES 1504. 501.2 0.7 500.5 3789. 1({1,(Jt) 97.74 0.69 2.99 co .",'-;

__i,V':;'

f PARTICLES IN BLANK ARE NOT SUBTRACTED
H ENDOGENOUS CLIiSS
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SUMMARY OF PARTICLE ANAL'iSIS

BLANK SAMPLE: BLANK TO LU!~G 7 - PRE~' 3416 1ML D-584

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MED!AN* AERO-'

rlUMBER lOOML lOOML iOOML PER GRAM OF NUMBER EXOGENOUS AREA EQUr. AREA EOUI, DYNAMIC
PARTlCLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE " 'I DIAMETEFi DIAMETEF; D!AMEiERk h

.._------------ --- .. 6-- -- 6- ---- 6-- ---- ... 0--- -------- -------- -----_ ..-
X10 no no X10 (UM; (UM; tuM)

SILICA O. * 0.0 *' I 0.00 ,).00 *'11*1* 1********* H**n,.*
tlLlJM, SILICATE 1. I 0.3 * I 50.00 100.00 0.68 (j.68 < "j

l .....

-KAOLIN-LIKE 1. * 0.3 *' *' 50.00 100,00 0.68 0.68 1.09
-K FELDSP./MICA O. I 0.0 * * 0.00 0.00 HUH HUHHH HUHif*
-FE AL SILICATE O. I 0.0 *' * 0.00 0.00 f***** 1********* ******H
-CA AL SILICATE O. f 0.0 t * 0.00 o.oe, HUH tHH*Hft HUH,f'!'
-ALBITE-LIKE O. *' 0.0 * * 0.00 ,).00 tl**** 1********* HHHH
-NA CA AL SIL. O. * 0.0 * 'if 0.00 0.00 ****1* 1**1****** HUHH
-NA FE AL SIL. O. *' 0.0 * * 0.00 0.00 tt**I* ***t*****t HUHlff
-CA FE AL 51 L. O. f 0.0 t * 0.00 0.00 t***** H**H**** H****H
-AL SIL--rR FE o. '* 0.0 11: * 0.00 0.00 ***tl* 1****ttt*1 H*Htiff
-AL SIL. --PURE O. * 0.0 t if 0.00 0.00 ****u tU**UH* ***HH*
-K(FE) AL SIL. O. t 0.0 * I 0.00 0.00 HUH H*H***H H**HH

TALC-LIKE (I. * 0.0 t * 0.00 i).OO ****** ft**t*tt** HHHH
-PURE TALC O. * 0.0 * * 0.00 0.00 n**H **fHHH* H**Hlft

IRON OXIDE 1. I o '< * f 50.00n 0.00 0.68 0.68 1.:)2
.~

RUTILE-LIKE O. f 0.0 * * 0.00 0.00 u*u* HBU**** ****Hlft
?ILUMINiHIKE 0, t 0,0 * * 0.00 0.00 u**** tHHH*** HtH*H
COMBO-ENDOGEN. O. t 0.0 t * 0.00 0.00 n*H* *n**H*** HHtHt

-PURE ENIiOGEN. O. t 0.0 * t O.OOH 0.00 tnH* H*******t ****Hn
-TRACE-ENDOGEN. O. t 0.0 t f O.I)OH 0.00 ***t** I**tttt*** ft*tftlrt
-SILICA-COMBO O. t 0.0 * t 0.00 0.00 HHtf t****H**t H****H
-AL SIL. -END06. O. * 0.0 * * 0.00 0.00 ****** ***1****** H****n

EILICON RICH O. * 0.0 * * 0.00 0.00 t**ttf **tlt**t** H***fH
-FE SILICATE ~). * 0.0 * * 0.00 0.00 ****** Ht******* HtHHt

IRON RICH O. * 0.0 * * 0.00 0.00 HUff H******** ******H
-51 FE BINARY O. * C.i) * t 0.00 0.00 ****u H**t*UH UiH-I*H
-AL,SI--FE RICH O. * 0.0 * '" 0.00 0.00 ft*t** *******t** ntUfH'

TITANIUM RICH O. * 0.0 t * 0.00 0.00 t***** ********** HHHl'*
-TI FE BINARY O. * 0.0 * I 0.00 0.00 H**** ********** H*H*lft
-FE,SI Tl RICH O. * 0.0 * * 0.00 0.00 H*H* H******I* ****HH
-AL,BI TI RICH O. * 0.0 t I 0.00 C.I)() ****** ****1'**** HHHH

OTHER AL SIL. O. * 0.0 * I 0.00 0.00 ****1* t*******t* *H**H*
NO XRAYS O. I 0.0 * I ('.00** 0.00 f**tl* ********** ********
ALUMINUM RICH O. * 0.0 * * 0.00 0.00 H**** HIHU*** ******H

-PURE AL SIL, O. * 0,0 * * 0.00 0.00 *It'*t ft****f*** ***H*H
-FE,BI--Al RICH (i * 0,0 * , 0.00 0.00 f*"I* 1*11*1*1'* ******HOJ.

-FE AL BINARY O. * 0.0 * * 0,00 0.00 HH** **H****** ***u*u
MISCELLANEOUS O. t 0.0 * * 0.00 1),00 ****** ****'**f** *******f
TOT. EXOGENOUS 1 0.3 I * 50.00 100.00 0.68 0.68 < .~.. l.Li

----- .. _- ---------- -------- _.. _------- ---------- ------- -------- -------- ---------- --------
ALL TYPES 2. * C.7 ;; 1(tC). 00 50.0(.1 (l.68 0.68 • -q

1 • ~ ,

* PARTICLES IN BLANK ARE NOT SUBTRACTED
It ENDOGENOUS CLASS



293
SUMMARY OF PARTICLE ANALYSES

LJNG SliMPLE: LUNG 8 - PREP 3427 0.5ML D-4, 5, '3

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIANif. MEDIAN* AERO-

NUMBER 100ML 100ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EllUl. AREA EllUI. DYNAMIC
pqRTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE ~ ~ DIAt£TER DIAMETER DIAMETER
- -----,-------- ---- 6-- -- 6- ---- 6-- ----- 6--- -------- -------

XI0 XlO Xl0 Xl0 (1J1) WMl lUMl

SILICA 608. 405.2 0.0 405.2 2484. 24.65 24.87 O. 74 2.27 3.70
ALUM. SILICATE 1700. 1133.0 0.7 1132.3 &943. &8.87 &'3.4'3 0.84 3.85 5.32

-KAOLIN-LIKE 348. 231. '3 0.0 231. '3 1422. 14.11 14.23 0.58 2.&1 4.21
-I{ FElDSP./MICA 1085. 723.1 0.0 723.1 4434. 43.'38 44.38 0.'31 4.&2 7.40
-FE III SILICATE O. 0.0 0.0 0.0 O. 0.00 0.00 *HHif.HH H****H UHHnH
-CA III SILICATE O. 0.0 0.0 0.0 O. 0.00 0.00 *HHif.UU ******** UH****H
-ALBITE-LIKE 121. 80.& 0.0 80.& 494. 4.90 4.95 0.80 " -c- 5.42.l.j.J

-NA CA AL SILo 2. 1.3 0.0 1.3 8. 0.08 0.08 I. 70 1.86 3.06
-NA FE AL SIL. O. 0.0 0.0 0.0 o. 0.00 0.00 ***I*lH** H****H HHH**H
-CA FE AL SIL. O. 0.0 0.0 0.0 O. 0.00 0.00 H*I**H** ******** **********
-AL !lIL--TR FE Hi. 10.7 0.0 10.7 65. 0.55 0.65 0.68 3.42 5.62
-AL !IlL. --PURE 4. 2.7 0.0 2.7 16. 0.16 0.16 0.50 0.62 1. 01
-1{(FEl AL SIL. '33. 62.0 0.0 62.0 380. 3. 77 3.80 1.12 3.24 5.33

mLC-UKE 4. 2.7 0.7 2.0 12. 0.12 0.12 1.13 4.29 7.11
-PURE TALC 4. 2.7 0.0 2.7 16. 0.16 0.16 1.13 4.29 7.11

IHON OnDE 2. 1.3 1.3 0.0 O. O.OOu 0.00 0.50 0.55 1.23
RUTIlE··LIKE 65. 43.3 1.3 42.0 257. 2.55 2.58 0.51 2.34 5.24
ALUM INll-L IKE 5. 3.3 0.0 3.3 20. 0.20 0.20 1.02 2.80 4.35
COMBO-ENDOGEN. 23. 15.3 0.0 15.3 94. 0.93 0.70 0.70 5.16 8.94

-PURE ENDOGEN. 5. 3.3 0.0 3.3 20. 0.20** 0.00 0.83 1.43 2.48
-TRACE-ENDOGEN. 1. 0.7 0.0 0.7 4. 0.04** 0.00 0.83 0.83 1.44
-SIlWl-COMBO 'j 1.3 0.0 1.3 a. 0.08 0.08 1.70 1.88 3.07....
-Al SIl.-ENDOG. 2. 1.3 0.0 1.3 8. 0.08 0.08 4.75 5.29 8.69

S::UCON RICH 7. 4.7 0.0 4.7 29. 0.28 0.2'3 0.58 2.27 3.93
-FE SILICATE O. 0.0 0.0 0.0 O. 0.00 0.00 ******n** ******** **********

IlION RICH 1. 0.7 0.0 0.7 4. 0.04 0.04 0.37 0.37 0.78
-SI FE BINARY 1. 0.7 0.0 0.7 4. 0.04 0.04 0.37 0.37 (l.78
-Al, ~;r -FE RICH O. 0.0 0.0 0.0 O. 0.00 0.00 **HHHH ******** H**H**H

TITANIUM RICH 23. 15.3 0.0 15.3 94. 0.93 0.94 0.55 4.13 9.24
-TI FE BINARY O. 0.0 0.0 0.0 O. 0.00 0.00 H*H*HH ******** H*H*HH
-FE, mTI RICH 1. 0.7 0.0 O. 7 4. 0.04 0.04 0.37 0.37 0.78
-ill, mTI RICH 12. 8.0 0.0 8.0 49. 0.49 0.49 0.50 2.14 4.29

OTHER ~il SIL. 9. 6.0 0.0 6.0 37. 0.36 0.37 0.71 2. 72 4.47
NO XRA\'S Iii. 10.7 0.0 10.7 &5. 0.65u 0.00 0.37 3.47 3.47
Al.UMINUM RICH 6. 4.0 0.0 4.0 25. 0.24 0.25 0.50 2.31 3.99

-PURE AL SIL. 5. 3.3 0.0 3.3 20. 0.20 0.20 0.68 2.31 4. 00
-FE, BI --AL RI CH O. 0.0 0.0 0.0 O. 0.00 0.00 ********H *****H* **HH****
-FE ~Il BINilRY O. 0.0 0.0 0.0 o. 0.00 0.00 ********** *****H* ***H*****

MISCElL.ANEOUS 4. 2.7 0.0 2.7 16. 0.16 0.16 1.13 2.28 3.95
TOT. nOGENOUS 2449. 1632.2 2.7 1&29.S 9991. 9'3.11 100.00 0.80 3.60 6.23

-------- ---------- -------- ---------- ---------- ------- -------- -------- ---------- --------

~ILl TYPES 2473. 1648.2 4.0 1644.2 10081. 100.00 9'3.11 0.80 3.60 6.00

* PA~TIClES IN BLANK ARE NOT SUBTRACTED

** ENDOGENOUS CLASS
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BLANK SAMPLE: BLANK TO LUNG IJ - PREP 3421J 0.5Ml D-5

NUMBER NUMBER NET TOTAL MASS
IN IN IN NETTDTAL MEDIAN* MEDIAN* AERO-

NUMBER lOOML lOOML 100ML PER GRAM OF NUMBER EXCIGENOUS AREA EQUI. AREA £QUI. DYNAMIC
PARTiCLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE " " DIAMETER DIAMETER DIAMETER
_._------------ ---- 6-- -- 6- ---- 6-- ----- 6--- -------- --------

XIO XIO XIO XIO (UM) (UM) (UM)

SILICA O. I 0.0 I * 0.00 0.00 Ifllff ffffffffff HHHH
ALUM. SILICATE 1. t 0.7 f f 16.67 25.00 0.55 0.55 0.91

-KAOLl N-LIKE O. t 0.0 f * 0.00 0.00 ffllff f*ff*ffff* *HHH*
-K FELOSP./MICA O. * 0.0 * f 0.00 0.00 If**f* f****ffffl fH*HH
-FE Al SILICATE O. It 0.0 It I 0.00 0.00 **1*** ffffffffff fHH*ff
-CA !::IL SILICATE O. * 0.0 f f 0.00 0.00 f***f* ******ff** **fHfff
-ALBITE-LIKE O. It 0.0 * * 0.00 0.00 ****f* Iff***f*** ****~H.**

-NA GA AL SIL. O. * 0.0 * * 0.00 0.00 *f**f* f*****f*** ********
-NA FE AL SIL. O. * 0.0 f f 0.00 0.00 fl*ff* f*****f**f HHHH
-CA FE AL SIL. O. I 0.0 I f 0.00 0.00 ****** ***f**ff** HHHH
-Al !3IL--TR FE O. f 0.0 I f 0.00 0.00 fff*f* f**f**f*ff *****H*
-AL SIL. --PURE O. * 0.0 * f 0.00 0.00 ****** ********ff ********
-K (FE> AL SIL O. * 0.0 * f 0.00 0.00 **ff** ********** H**HH

mLC-LIKE 1. f 0.7 * * 16.67 25.00 0.30 0.30 0.49
-PURE TALC O. * 0.0 * * 0.00 0.00 ****** ******1*** ****HU

mON OXIDE 2. * 1.3 f * 33.33** 0.00 0.27 0.30 0.67
RUTI lE··LIKE 2. * 1.3 f * 33.33 50.00 0.40 0.45 1. 00
ALUM INIl-LI KE O. * 0.0 f * 0.00 0.00 f***** *********1 H***f**
COMBO-ENDOBEN. O. * 0.0 f * 0.00 0.00 ff**ff f*f*f**f** ********

-PURE END06EN. O. f 0.0 * * 0.00** 0.00 ff*ff* ff**f*f*** HUH**
-TRACE-ENDOGEN. O. f 0.0 f * O.OO*f 0.00 *fffff f*f*l'ltff** *HH**f
-51 Ll CA-cDMBO O. * 0.0 f * 0.00 0.00 ****** ********** ********
-Al ml. -END06. o. f 0.0 * * 0.00 0.00 ***f** *****f**It* ********

SILICON RICH O. f 0.0 * * 0.00 0.00 *****. ********** *******It
-FE SILICATE O. * 0.0 * * 0.00 0.00 ****** **f*****It* ********

If!ON RICH O. * 0.0 * * 0.00 0.00 **It*** *f******** ********
-91 FE BINARY O. * 0.0 * * 0.00 0.00 ****** ****f***** ********
-AL,SI--FE RICH O. * 0.0 * * 0.00 0.00 ****** *********f ********

TITANIUM RICH O. * 0.0 * * 0.00 0.00 ****** **f******* ********
-TI FE BINARY O. * 0.0 * * 0.00 0.00 ****** **f******* ****H**
-FE, E.I TI RICH O. * 0.0 * * 0.00 0.00 ****** *f******f* ********
-lll,EI TI RICH O. * 0.0 * * 0.00 0.00 ****** *****f**.f *H*****

OTHER PL SIL. O. * 0.0 * * 0.00 0.00 ****** *f******** *Hf****,
ND XRAYS O. * 0.0 * * 0.00** 0.00 ****** ********** H******
ALUMINUM RICH O. * 0.0 * * 0.00 0.00 ****** **f**fff** ********'

-PURE Al SILo O. * 0.0 * * 0.00 0.00 *f**** ****f***** HH****
-FE,SI--AL RICH O. * 0.0 * f 0.00 0.00 **I**f *f******** HHH**,
-FE Rl BINARY O. * 0.0 * * 0.00 0.00 ****** *f******** *****H*

MISCEllRNEOUS O. * 0.0 * f 0.00 0.00 **f*** ********** H*HHf
TOT. EXOGENOUS 4. * 2.7 * f 66.67 100.00 0.40 0.51 0.89

-------- ---------- -------- ---------- ---------- ------- -------- -------- ---------- --------
ALL TY,)ES 6. * 4.0 * * 11)0.00 66.67 0.30 0.50 1. 01

f PARTICLES IN BlANt< ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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l.UNG EiAMPLE: LUNG 9 - PREP 3433 IML 0-7,8

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER 100ML 100ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EllUl. AREA EQUI. DYNAMIC
~'ARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE " " DIAMETER DIAMETER DIAMETER
_._---_._------- ---- 6-- -- 6- ---- 6-- ---- 6--- -------- -------- --------

XI0 XIO XI0 XI0 tuMI WMI Wi'll

tIlleR 705. 234.9 0.3 234.6 1795. 34.04 34.26 0.53 2.24 3.65
~LUM. SILICATE 1218. 405.9 O. 7 405.2 3100. 58.80 59.17 O. 76 3.85 E..32

-KAOLIN-LIKE 241. 80.3 0.3 80.0 612. 11.61 11.68 0.57 2.21 3.56
-K FELDSP./MICA 820. 273.3 0.3 272.9 2088. 39.60 39.85 0.82 3.84 6.14
-FE AL SILICATE 9. 3.0 0.0 3.0 23. 0.44 (l.44 0.43 1.88 3.08
-CA AL SILICATE 1. 0.3 0.0 0.3 3. 0.05 0.05 0.45 0.45 0.74
-ALBITE-LIKE 26. 8.7 0.0 8.7 66. 1.26 1.27 O. 75 4.19 6.78
-NA CA AL SIL. _:; 0.7 0.0 0.7 5. 0.10 0.10 0.61 0.67 1. 101....

-NA'E AL SIL. O. 0.0 0.0 0.0 O. 0.00 0.00 *B*HBH H**H** *******H*
-CA I'E AL SIL. O. 0.0 0.0 0.0 O. 0.00 0.00 HH****H HIll'**** **********
-AL 3IL--TR FE 12. 4.0 0.0 4.0 31. 0.58 0.58 0.92 2.71 4.46
-AL 3IL.--PURE 7. 2.3 0.0 2.3 18. 0.34 0.34 0.45 0.58 0.95
-KWEI AL SIL. 78. 26.0 0.0 26.0 1'3'3. 3.77 3.80 I. 07 4.10 6. 73

TIALC-L!KE 14. 4.7 0.0 4.7 36. 0.68 0.68 0.80 4.01 6.64
-PURE TALC 9. 3.0 0.0 3.0 23. 0.44 0.44 0.79 I. 79 2.97

liON DUDE 5. 1.7 0.7 1.0 8. 0.15** 0.00 0.26 0.53 1.19
RUIlLE--LIKE 50. 16.7 0.7 16.0 122. 2.32 2.34 0.40 4.22 9.44
ALUM INIl-L1 KE 1. 0.3 1.0 -0.7 -5. -0. 10 -0. 10 1.26 1. 26 I. 95
CDMBO-ENDOGEN. 24. 8.0 0.0 8.0 61. 1.16 0.88 0.64 7.90 13.68

-PURE ENDOGEN. e 1.7 0.0 1.7 13. 0.24** 0.00 0.68 1. 00 L73,;.

-TRACE-ENDOGEN. 1. 0.3 0.0 (),3 3. 0.05** 0.00 0.55 0.55 0.96
-SILJ: CA-COMBO 8. 2.7 0.0 2.7 20. 0.39 0.39 0.61 7.93 12.93
-AL SIL. -ENDOG. 2. 0.7 0.0 0.7 " 0.10 0.10 0.50 0.54 0.89..I.

S::L1CON RICH 11. 3.7 0.0 3.7 28. 0.53 0.54 0.58 1. 49 2.58
-FE mLlC~nE 5. 2.0 0.0 2.0 15. 0.29 0.23 0.33 0.60 1.03

mON RICH 9. 3.0 0.0 3.0 23. 0.44 0.44 0.45 0.94 1. 99
-51 FE BINARY O. 0.0 0.0 0.0 O. 0.00 0.00 H******** H****** H********
-AL,SI--FE RICH 4. 1.3 0.0 1.3 10. 0.19 0.19 0.33 1. 01 2.15

TlTANIL;M RICH 24. 8.0 0.3 7.7 59. 1.11 1. 12 0.38 1. 86 4.15
-TI FE BINARY 2. 0.7 0.0 0.7 5. 0.10 0.10 0.30 0.30 0.67
-FE, EI TI RICH 4. 1.3 0.0 1.3 10. 0.19 0.19 0.40 0.65 1. 37
-AL, EI TI RICH 5. 1.7 0.0 1.7 13. 0.24 0.24 0.55 0.82 1.63

OTHER ~L SIL. 4. 1.3 0.0 1.3 10. 0.19 0.19 2.09 2. 70 4.43
NO XRAvS 4. 1•.3 0.0 1.3 10. 0.19** 0.00 0.27 0.34 0.34
AL.UMINLM RICH 10. .3.3 0.0 3.3 'jE:' 0.4B 0.49 0.50 1.07 1.84... ..1.

-PURE AL SIL. " 1.7 0.0 1.7 13. 0.24 0.24 0.83 1.14 1. 98,J.

-FE,SI--AL RICH O. 0.0 0.0 0.0 O. 0.00 0.00 HH*H*H ******** H*HH**,
-FE AL BINARY 2. 0.7 0.0 O. 7 5. 0.10 0.10 0.75 0.83 1.44

MISCELLANEOUS .- 1.7 1.7 0.0 O. 0.00 0.00 0.26 1. 54 2.67,).

TOT. EXOGENOUS 2069. 689.5 4.7 684.8 5239. 99.37 100.00 0.65 3.B3 6.64

-------- ---------- -------- ---------- ---------- ------- -------- -------- ---------- --------
ALL TYOES 2084. 594.5 5.3 689.1 5273. 100.00 99.37 0.65 3.83 6.37

* PARTICLES IN BLANK ARE NOT SUBTRACTED

** ENDIJGENOUS CLASS
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BLANK 3AMPLE: BLANK TO LUNG '3 - PREP 3434 IMl D-l0

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER 100ML 100Ml 100Ml PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EllUL DYNAMIC
pqRTICi_E CLASS FOUND SOLUTION BLANK SOLUTION DRY TiSSUE 'f. 'f. DIAMETER DIAMETER DIAMETER
-----_._------- ---- 6-- -- 6- ---- 6-- ----- 6--- -------- -------- --------

XIO XIO Xl0 XlO WM) WM) (UM)

SILICA 1. * 0.3 * * &.25 7.14 0.37 0.37 0.&0
A_UM. SILICATE .~ * 0.7 * * 12.50 14.29 0.&1 0.&6 1. 08L.

-KAOLIN-LIKE 1. * 0.3 * * &.25 7.14 0.45 (1.45 0.72
-K FELDSP./MICA 1. * 0.3 * * 6.25 7.14 0.&8 0.68 1. 08

-FE I~L SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** HH**H
-CA j~L SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** ********
-ALBITE-LIKE O. * 0.0 t * 0.00 0.00 t*tt** *t**H**** HH****
-NA eA Al SIL. O. * 0.0 t * 0.00 0.00 ****** ********** *H*****
-NA FE Al SIL. O. * 0.0 * * 0.00 0.00 ****** ********** *H*****
-CA FE Al SILo O. * 0.0 * * 0.00 0.00 ****** ffff****** *HH***
-Al SIL--TR FE O. * 0.0 * * 0.00 0.00 ****** f********* ********
-Al 5IL. --PURE O. * 0.0 * * 0.00 0.00 ****** ********** HH*H*
-I{ (FE) Al SIL. O. * 0.0 * * 0.00 0.00 ****** ********** ********

mlC-LIKE O. * 0.0 * * 0.00 0.00 f**f** ********** ***H***
-PURE TALC O. * 0.0 * * 0.00 0.00 ****** ********** H******

mON OXIDE 2. * 0.7 * * 12.50** 0.00 O. 75 0.81 1.81
RUTIlE-·lIKE 2. * 0.7 * * 12.50 14.29 0.75 0.83 1.85
ALUMINIHIKE 3. f 1.0 * * 18.75 21.43 0.68 2.32 3.60
CDMBO-ENDOI3EN. O. * 0.0 * * 0.00 0.00 ****** f**f*****f ********

-PURE ENDOGEN. O. * 0.0 * * 0.00** 0.00 **ffff *ff**f**f* ********
-TRACE-END06EN. O. f 0.0 * * 0.00** 0.00 ***ff* f**f****** ********
-SILT GA-COMBO O. f 0.0 * * 0.00 0.00 ****** f**f****** ********
-AL fill. -ENDOG. O. * 0.0 * * 0.00 0.00 ****** f**f****** ********

S:UCDt! RICH o. * 0.0 f * 0.00 0.00 f***** f**f**f**f ********
-FE t,ILICATE O. * 0.0 f * 0.00 0.00 ****** f**f****** ********

mON RICH o. * 0.0 * * 0.00 0.00 *f**f* f********* ********
-51 FE BINARY O. * 0.0 f * 0.00 0.00 ****** f**f*f***f ********
-AL,BI--FE RICH O. * 0.0 f * 0.00 0.00 ****** f********* ********

rTANIliM RICH L * 0.3 * * 6.25 7.14 1.26 1. 26 2.81
-TI FE BINARY O. * 0.0 * * 0.00 0.00 ff*f** **ff****** *H*****
-FE, BI TI RICH O. * 0.0 * * 0.00 0.00 f*f*** **f******f Hf***H
-AL,BI II RICH O. * 0.0 * * 0.00 0.00 ***ff* f**f**f*** *f******

O·-HER ~Il SILo O. * 0.0 * * 0.00 0.00 *1*lf* fll***I**1 HI*****
NO XRAYS O. f 0.0 * * O.OOH 0.00 *f*f** f********* *H*****
Al.UMINUM RICH O. * 0.0 I * 0.00 0.00 fllll* *l*f*l**l* H****H

-PURE Al SIL O. * 0.0 f * 0.00 0.00 f***** ***f****** ********
-FE, SI--Al RICH O. I 0.0 * * 0.00 0.00 ****** fll1.*I*fl* HfH**1
-FE ~IL BINARY O. f 0.0 * * 0.00 0.00 ****** f*f***f*** ***H***

MISCELl.ANEOUS 5. f 1.7 * * 31.25 35.71 1.02 2.23 3.86
TOT. E)OGENOUS 14. * 4.7 f * 87.50 100.00 0.70 2.24 3.88

-------- ---------- -------- ---------- ---------- ------- -_._----- -------- ---------- --------

~ill TYPES 16. * '" -. * ;; 100.00 87.50 0.70 2.24 4.11".j

f PA~TICLE5 IN BLANK ARE NOT SUBTRACTED
H ENDOGENOUS CLASS
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LUNG SAMPLE: LUNG 1(, - PREP 3439 2ML lj-585

PARTICLE CLASS

NUMBER
IN

NUMBER 100ML
FOUND SOLUTION

NUMBER
H~

iOOML
BLANK

NET TOTAL
IN NET TOTAL

100ML PER GRAM OF NUMBER EXOGENOUS
SOLUTION DRY TISSUE k ~

MEDIAN'
AREA EQUI.

DIAMETER

MEDIAN'"
AREA EQUI.

DIAMETER

AERO­
DYNAMIC
DIAMETi:F:

---- 6-- -- 6- ---- e-- ----- 0---

X10 X10 X10 X10 (UM) WM) (lIMj

HHHH n+****fH

4.02

1. or,
"t •.L.!.

51BS
~ r~r:.. "~"-..'

8.32
9.95

6.97
2.42
3.:l7

2.45

1.i33

.,
b.l·O

5.02
5.02
1.84

0.68
4.02
1.40

i).24 (d1

2.97 4.B5
5.67 9.:32

4.89 8.4-7
5.85 10.13

0.99 2.21
0.55 1.:~3
1 ... ..., .., "!i
.. It}.. ':' •.• '

0.36 0.71
1.14 1.[l8
2.10 2.:.i}
1.83 3.1.7
1.84 3.1.9

3.45 5.97
nUi*** HHHfHf

0.42 0.fl9
,).30 O.tlJ

iHiHH: *il'-***tfH

6.11 9.77
1.85 3.1)4

0,,68 1. it
1.01 l.,J4
1.42 2.J3

HHHn tHHHHt

HHHiHi HHHHH

0.09 0.68
1.85 0.58
0.00 0.51
0.00 1.13
0.00 UHfUHf

0.65 0.58
2.49 0.85
o•00 *iitHn**"

0.46 0.28
0.09 0.30
0.00 *iitii****

0.74 0.33
0.09 0.55
0.(19 1. 02
0.18 0.33
0.65 0.37
0.00 0.43
1.29 0.35
0.55 0.50
0.28 0.37
0.18 0.22
1.01 2.71

0.00 0.45
5.07 0.33

44.50 0.02
36.44 0.92
9.23 0.62

21.13 1.14
0.55 0.57
0.09 !j.68
(l.18 0.92
0.55 0.83
0.00 HHHini

0.00 HHH**H
1.94 1.00
0.3'7 (i.75
1.11 1.13
5.35 0.75
5.35 0.75

100.00 0.70

5.12

42.63
34.86
8.B3

2(J,21
0.53
0.09
0.18

1.15**
4.85
0.09
3.80
1.68**
0.35**
0.00
0.62

0.00
0.00
1.85
0.35
1.06

1"1 C'.""v.·..),J

2.38
0.00
0.44
0.09
0.00
0.71
0.09
0.09
0.18
0.62
1.15**
1.24
0.53
0.26
0.18
0.97

95.68

".J,

2.

1.
O.
B.
1.
1.

2.

1.

3.

7.

13.
56.
1.

6.
O.
O.

21.
4.

12.
59.
59.

13.
14.
6.

44.
19.
4.
c/.
7.

27.
O.

232.
6.

489.
400.
101.

11.
1097.

., .,
1.1

13.3

7.7
1.7
7.3
0.1
5.7
.., "I. •.J

0.5
0.0
0.9
3.6
0.0
0.7
0.1
0.0
1.1
0.1
0.1
0.3
0.9
1.7
1.9
0.8
0.4

52.7
6~.4

30.5
0.8
0.1
0.3
0.5
0.0
0.0
2.8
0.5
1.6

0.3
1.5

144.5

0.0

0.0

(J,O

0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0

0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.4

1.7
7.5
0.1

., .,
f. i

i c:
.i. .....

~ ..,.... ,

0.8
0.1
0.3
0.8
0.0
0.0
2.8
0.5
1.6
7.7

2.0

2.5
0.5
0.0
0.9
3.7
0.0
0.7
0.1
0.0
1.1
0.1
0.1
0.3
0.9
1.7

0.3

0.8
0.4

co'"'! ..,
·.;.:..1

13.3
30.5

64.4

144.9

2.

,.,
i..

",J.

1.
o.
a.
1.
1.

,..
2.
6.
O.
0.

21.
4.

12.
58.
58.
13.
56.
1.

43.
19.
4.
O.
7.

28.
O.

7.
13.
i5.
6.
3.

483.
395.
100.
229.

6.

11.
1087.

11IL ICA
I\LUM. SILICATE

-KAOLIN-LIKE
-K FELDSP.jMICA
-FE Al SILICATE
-CA AL SILICATE
-ALBITE-l IKE
-NA CA AL 51 l.
-lolA FE Al 51 l-
-CA FE AL SIL.
-At SIL--TR FE
-Al SIL.--PURE
-!«(FE) Al SIt.

TALC-LIKE
-PURE TALC

IRON OXIDE
HUTILE-LIKE
?ILUMINA-LIKE
COMBO-ENDDGEN.

-PURE ENDOGEN.
-TRACE-ENDOGEN.
-SILICA-COMBO
-AL SIL. -ENDDG.

EILICON RICH
-FE SILICATE

IRON RICH
-51 FE BINARY
-AL,SI--FE RICH

TITANIUM RICH
-TI FE BINARY
-FE,SI TI RICH
-AL,SI TI RICH

[ITHER Al 51 L­
NO XRAYS
~WMINUM RICH

-PURE AL SIL.
-FE,5I--Al RICH
-FE AL BINARY

nSCELLANEOU5
TOT. EXOGENOUS

HLL TYPES 1136. 151.4 i),4 Q" ,­,._i.be (j.b8 4.87 8.! 3

* PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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BLANK SAMPLE: BLANK TO LUNG 10 - PREP 3440 2ML D-585

NUMBER NUMBER ~JET TOTAL MASS
I1~ II~ IN NET TOTAL MEDIAN* MEDIAN* AERO,·

NUMBER 100ML 100~lL lOOML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE 4 I.: DIAMETER DIAMETER DIAMETERk

.. _------------ --- ... 0-- -- 6- ---- 0-- ----- 6--- -------- -------- -----_.~-

XlO XlO XIO XIO ruM) (UM) {UMj

SILICA O. * 0.0 * it 0.00 0.00 U**H UHHHH ******itf
IILUM. SILICATE O. '* 0.0 * '* 0.00 (1.00 ****'** ********** HHHH

-KAOLIN-LIKE O. * 0.0 * * 0.00 0.00 *H*H H***H*** HHHH
-I( FELDSP./MlCA O. '* 0.0 * * 0.00 0.00 ****** ********** HHHH

-FE AL SILICATE O. * 0.0 * * 0.00 0.1)0 H**** H******** H****iH
-CA AL SILICATE O. * 0.0 * '* 0.00 0.00 ****'** ********** ***H*iH
-ALBITE-LIKE O. * 0.0 * * 0.00 0.00 HUH H*H***H tH*Hitt
-NA CA AL SIL. O. * 0.0 * * 0.00 1).00 ****** ********** H****if*
-NA FE AL SIL. .-, * 0.0 * * 0.(1) 0.00 H**** *HH***H t***Hnv.
-CA FE AL SIL. O. * 0.0 * * 0.00 0.00 H**** *H******* H****if*
-AL SIL--TR FE O. * 0.0 f * 0.00 0.00 H**** H******** ****HH
-AL SIL. --PURE O. * 0.0 * * 0.00 0.00 ****** ********** H**HH
-K(FEl AL SIL. O. * 0.0 f * 0.00 0.00 ****** ********** H***fif*

TALC-LIKE O. * 0.(1 * f 0.00 0.(10 ****** ********** ******iff
-PURE TALC O. * 0.0 * * 0.00 0.00 H**** ********** ff*HH*

IRON OXIDE O. * 0.0 * * 0.00** 0.00 ****** ********** HHHlff
F:UTILE-L IKE 1. * 0.1 * * 33.33 33.33 1.26 je' o"'!" '··_1

•• ..:.0 ;; •til

?ILUM!NA-LIKE O. * 0.0 * * 0.00 O••jO H*H* ********** H***1Hf*
COMBO-ENDOGEN. O. * 0.0 * * 0.00 0.00 ****** ********** ff*H*H

-PURE ENDOGEN. O. * 0.0 t * 0.00** 0.00 t***** ********** Hn**H
-TRACE-ENDOGEN. O. * 0.0 * * 0.00** 0.00 ****** ********** H*H*H
-SILICA-COMBO O. * 0.0 * * 0.00 0.00 ****** ********** H****iff.
-AL SIL. -ENDOG. O. * 0.0 * * 0.00 0.00 ****** ********** ******l,t

EILICON RICH 1. f 0.1 * f 33.33 33.33 0.30 0.30 ,.. I:~-'"

V._.,l.::,

-FE SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** ******H
IRON RICH O. * 0.0 * * 0.00 0.00 ****** H******** H****H

-SI FE BU~ARY O. f 0.0 * * 0.0(1 0.00 HH** *HHHH* H****H
-AL,S!--FE RICH ,. * 0.0 * :,; 0.00 0.00 ****** ********** H*H:*Hv.

TITANIUM RICH O. * l),() * * 0.00 ,).00 H**** H**H**H H**HH
-TI FE BINARY O. * 0.0 * * (l.OO 0.00 H**** HH**HH HHHH
-FE,SI TI RICH O. * 0.0 * * 0.00 0.00 H*H* *******H* H****H
-AL,SI TI RICH O. * 0.0 * * 0.00 0.00 H**** H***HH* HHHH

OTHER AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** **H**H
NO XRAYS O. * 0.0 * * O.OOH 0.00 ****** ********** UHHH
ALUMINUM RICH 1- * 0.1 * * 33.33 33.33 0.45 0.45 0.78

-PURE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** H****H
-FE,sr--AL RICH o. * ').0 * * 0.00 0.00 H*H* H***HH* HHHU
-FE AL BINARY O. * 0.0 * * 0.00 0.00 ****** ********** U***H·*

~lISCELLANEOUS O. * 0.0 * * 0.00 0.00 ***H* H******** H****H
TOT. EXOGENOUS 3. * 0.4 * * 100.00 lOO.(H) 0.45 ~ 'jl:' ",:, f!

LIL...1 ~. LO

-------- ---------- -------- ---------- ---------- ------- -------- -------- ---------- --------

ALL TYPES
_.

0.4 if * 100.(H) 10(:.1)(; 0.45 1.25 2.74,).

* PARTICLES IN BLANf< ARE NOT SUBTRACTED
H ENDOGENOUS CLASS
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i-ljNG SAMPLE: LUNG 11 - PREP 3501 2ML [i-57;;

PAFJICLE CLASS

NUMBER
IN

NUMBER 100ML
FOUND SOLUTION

---- 6--
XiO

NUMBER
IN

100ML
BLANK
-- 6­
XI0

NET TOTAL
IN NET TOTAL

IOOML PER GRAM OF NU~IBER EXOGEt~OUS

SOLUTION DRY TISSUE, ~

---- 6-- ----- 0---

XI0 XIO

MEDIAN*
ARE;; EQUI.

DIAMETER

(UM;

MASS
MEDIA!~*

AREA EOUI.
DIAMEiER

(UMj

AERC­
DYNAMI:
DIAMETER

(UM)

2.80 4.f35
2.83 4.Q(}
1.25 2.~l7

H****** H***tHH·

6.40 11.;)9

5.05 11.29
H****** HtH*H+t

0.23 0.49
1. 0: 2.04
1.54 21~53

1.43 1.43

t******t u********
ffHH** HtHf*tH
HttHH H*·H,tHH

2.87 4.98
2.80 4 1,0:;

0.98 2.1)8
0.78 1.(,]
1.02 ~ o!j

U3
3.11)

."\ ""
,", 't

C' ,.,i
...I ••~f

4.,+4
O.,j5

(;.74
2.;39
4.j~4

1.~53

3.54
3.:32

3.10
5.19
"'I i:'1"'\
i..,.!i.,

0.74

2.32
2.17

1.28

of ,.. ...,.
l.dt

0.45
2.82

1.88
0.45
1.78

0.93
1.18
1.87

Ii 1"",,,... ,]..
1.13
2.85
0.38
(;,35

,).57

0.54
0.b2
0.67
0.74
0.51
0.45
i).68

1.02
0.45

2.56

0.55

0.23
0.21

Htftf**H

H********
tHHHtH

0.92

0.59
0.68
0.68
0.40
0.30

0.46
0.55

0.88
0.68
0.68
1.02
0.46

*HttH**t

0.16
0.18
1.38
0.51
0.75

1.13
HHH***f

0.00
0.00
0.00
0.00
5.48
0.8B
0.78

39.14
37.18
8.32

15.75
0.88
(i. HI
0.88
0.68
0.10
O.li)
4.21
1.37
2.15
(i.39
(J.39
1).Of)

7.34

(i.20

0.10
5.97
0.00
0.29
0.78
0.20
0.00
0.59
O.2i)
(i.20
0.00
2.54

100.\)0

0.66
C.85

5.74

(1.09
0.09
4.05
1.32
2.07
0.38
0.38
0.28H

7.06
0.19
0.85
0.66f*
0.00**
0.00
0.00
5.27

2.45

0.85
0.75
0.19
0.09

0.00
0.28
0.75
0.19
2.82**
0.56
0.19
0.19
0.00

37.06
35.78
8.00

15.16
0.85
0.09

96.23

i. •

2.

2.
1.

.,
I.

1 t:
1.1.J.

11.
9.

1.

1.
1.

2.

53.
17.
27.

e
..J.

O.
4.

10.

75.

5.
4.

93.

11.
9.
0.
O.
O.

69.
11.

37.

494.
469.
105.
199.
11.

O.
32.

1261.

1.1
0.9
0.1
0.1

1.0

5.3
1.7
2.7
0.5
0.5
0.4
9.3
0 7

1.1
0.9
0.0
0.0
0.0
6.9
1.1

0.2
0.1
7.5
o.c)
0.4
1.0
0.2

0.7
0.2
0.2
0.(1

49.4
46.9
10.5
19.'9
1.1
0.1

:,", ...., ,
w ...

126.1

0.5
0.0
0.0
0.0
0.0
0.0

,\ I,v.\)

0.4

0.0
0.0
0,(,;

0.0
0.0
0.2
o.c)
0.0
0.1
0.9
0.0
0.1
0.0
0.0
0.0
0.0
0.2
O.(J

0.1
0.1
0.0

0.0
0.0
0.0

(, fv. ,

3.2

0.0
0.0
0.0
0.0

V
_Oj ..,...

0.0

1.2
0.9
0.0
0.0
0.0
7.2
1.1
1.1
0.4
0.1
7.8
0.0
Ij.4

1.0
0.2

0.9
0.1

0.7
0.2
0.2
0.0
3.9

.., .,
,] ..

5.3
1.7
3.0
0.5
0.5
0.5

10.1
0.2

49.7
47.4
10.5
19.9
1.1
0.1
1.1

•·.
43.
14.
24.
4.
4.
4.

82.

1.

10.
7.
O.
O.
o.

58.
9.
9.
3.
1·.

";:...

o.

.,
!.

3.
8.
2.

...,...
o.

6.

'"...

30.

63.

403.
384.
85.

161.
9.
1.
9.

32.
1048.

GILICA
I\LUM. SILICATE

-KAOLIN-LIKE
-K FELDSP./MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-L IKE
-NA CA AL 51 L.
-Nil FE AL SIL.
-eA FE AL 51 l.
-AL SIL--TR FE
-AL 51 L. --PURE
-K( FE} AL SIL.

""ALC-LIKE
-PURE TALC

::RON OXIDE
HUTILE-LIKE
liLUMINA-LIKE
COMBO-ENDOGEN.

-PURE ENDOGEN.
-TRACE-HJDOGEN.
-SILICA-COMBO
-AL SIL.-ENDOG.

ElI LICON RICH
-FE SILICATE

IRON RICH
-51 FE BINARY
-AL,5I--FE RICH

TITANIUM RICH
-TI FE BINARY
-FE,SI TI RICH
-AL,SI Tl RICH

OTHER AL SIL.
~!O XRAYS
~!LLlMlNUM RICH

-PURE AL SIL.
-FE,SI--AL RICH
-FE AL BINARY

~iISCELLANEOUS

TOT. EXOGENOUS

ALL TYPES 1089. ~ ,.., ~ ~

J.~.l ... 1311.100.00 0.54 2.68 4 0;'• ,v

* PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSIS

BLAN1': SAMPLE: BLANK TO LUNG 11 - PREP 3502 2ML D-578

NUMBER NUMBER NET TOTAL MASS
W HJ IN NET TOTAL MEDIANJ MEDIANJ AERO"

NUMBER 100ML 100ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PARTICLE CLASS FOUND SOLUTION BU\I~K SOLUTION DRY TISSUE i: i: DIAMETER DIAMETER DIAMmR
-._-- .. _-------- -_ ..- 6-- -- 6- ---- 6-- - .. --- 6--- _... _----- -------- -----_._-

Xl0 no Xl0 XlO (UM) (UM) (UM!

SILICA 3. * 0.4 f 11 11.11 11.54 0.24 0.35 O.~57

~iLUM. SILICATE 4. * 0.5 * * 14.81 15.38 1.38 1.53 2 .~)l

-KAOLIN-LIKE o. * 0.0 * * 0.00 ').00 H**** HHHH** *HHH*
-K FELDSP./MICA o. 11 0.0 * * 0.00 0.00 ***fJf ********J* H**HH
-FE AL SILICATE O. f 1).0 f * 0.00 0.00 ****** ********** HHHlff
-CA AL SILICATE O. * 0.0 * f 0.00 0.00 HUff H*H****J H***·IHHf
-ALBITE-LIkE O. * 0.0 f * 0.00 0.00 H**** H******** HHHlf*
-Nil Cil ill SIL. O. * 0.0 f * 0.00 0.00 ****** ********** HHHH
-lolA FE AL SIL. ,~ * 0.0 f * 0.00 0.00 **HH ***HH*** HH**H\_'.

-Cil FE AL SIL. O. * 0.0 * * 0.00 0.00 HH** ********** ***H*H
-Al SIl--TR FE O. "* 0.0 * "* 1).00 0.00 H**ff ****H***"* ***HH*
-AL SIL. --PURE O. "* 0.0 * * 0.00 0.00 "*H*** "********** H***Hf
-K(FEl AL SIL. ,.,

* 0.2 "* * 7.41 7.69 1.54 1.54 2.~)3..::..

TALC-LIKE O. * 0.0 * * 0.00 0.00 H**** ****H**** *****iHff
-PURE TALC O. * 0.0 "* * 0.00 0.00 H*H* ****H**** H*H*H

IRON OXIDE j "* o j * * 3.70** 0.00 0.45 0.45 1.01,. ..
FUTILE-LIKE 7. * 0.9 * * 25.93 26.92 0.30 0.96 2.:.4
I':LUMINA-LIKE O. "* 0.0 * * 0.00 0.00 ****Jt ********** "****HH
COMBO-ENDOGEN. 1. * 0.1 * * 3.70 3.85 0.83 0.83 1.44

-PURE ENDOGEN. O. * 0.0 * * 0.00** 0.00 **ft** *J******** H***titt
-TRACE-END06EN. O. * 0.0 * * 0.00** 0.00 ****** ********** ******If*
-SILICA-COMBO O. * 0.0 * * 0.00 0.00 ***f** ********** ****H:!,*
-Al SIL.-END06. O. * 0.0 * * 0.00 0.00 fJt*** t**t****** H****l,*

SILICON RICH " * 0.2 "* * 7.41 7.69 o J,' 0.67 1 1";'... .u. i I ~. \J

-FE SILICATE O. * 0.0 * * 0.00 0.00 H**** *******H"* H****H
IRON RICH 1. * 0.1 * * 3.70 3.85 0.20 0.20 0,1\2

-51 FE BINARY 1. * 0.1 * * 3.70 3.85 0.20 ,).20 0.42
-AL,SI--FE RICH O. * 0.0 * * 0.00 0.00 ****** ********** H****H

TITANIUM RICH 2. "* 0.2 * * 7.41 7.69 0.22 0.24 0.~;3

-TI FE BINARY O. * 0.0 * * 0.00 0.00 HUff H*H*Htf ******H
-FE,SI TI RICH O. * 0.0 * * 0.00 0.00 H**** H******** H**HH
-AL,BI T! RICH O. * 0.0 * * 0.00 0.00 ****H H***HH* HHHH

OTHER AL SIL. O. * 0.0 * * 0.00 O.O(i ***1'** ********** HH**H
NO XRAYS O. * 0.0 * * O.OOH 0.00 ****** ********J* H*HHt
ALUMINUM RICH O. * 0.0 * * O.(H) 0.00 H**H H**H**** H*H*H

-PURE AL SIL. O. * 0.0 * * 0.00 0.00 *H*** ********** HHHH
-FE ,SI--AL RICH O. * 0.0 * * 0.00 0.00 HH** ***H***** H*HHt
-FE AL BINARY O. * 0.0 * * 0.00 (1.00 *****f ********** *HHH*

t>iISCElLANEOU5 6. * 0.7 * * fj"'": fO)"'"J 23.08 0.50 3.38 r ~.,

~..:. ..." ·j.tiC

TOT. EXOGENOUS 26. * 3.2 * * 96.30 100.00 i).38 3.30 5.il

-------- ---------- ---_ ... _-- ---------- ---------- ------- -------- -------- ---------- --------
fI,f' PIPES 27. '? .~ * * 100.00 96.3(.1 0.39 3.29 C" -,j
Hi.L ~..., -.i. t, i

If PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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LUNG SAMPLE: LUNG 12 - PEEP 3497 2ML D-576

SUMMARY OF PARTiCLE ANALYSES

PAF:TlCLE CLASS

NUMBER
IN

NUMBER 100flfL
FOUND SOLUTION

---- 6--
XI0

NUMBER
IN

100ML
BLANK
-- 6­
XI0

NET TOTAL
IN NET TOTAL

IOOML PER GRAM OF N~'BER EXOGENOUS
SOLUTION DRY TISSUE ~ Z
---- 6-- ----- 6---

Xl0 Xl0

MASS
MEDIAh~ MEDIAN* AERC-

AREA EQUI. AREA EQUI. DYNAMIC
DIAMETER DIAMETER DIAMETER

(OM;

lfHH*H n*****lflft

2.48 4.:10

1.25 2.17

******** *******If**
n**n** HHHHH

;lILICA
I\LUM. SILICATE

-KAOLIN-LIKE
-K FELDSP./MICA
-FE AL SILICATE
-CA AL 51 LICATE
-ALBITE-LlKE
-NA CA AL sa.
-NA FE AL SIL.
-CA FE AL SIL.
-AL SIL--TR FE
-AL SIL. --PURE
-KiFE) AL SIL.

·"ALe-LIKE
-PURE TALC

IRON OXIDE
HUTItE-LIKE
fiLUMINA-LIKE
COMBD-ENDOGEN.

-PURE ENDOGEN.
-TRACE-ENDOGEN.
-SILICA-COMBO
-AL SIL.-ENDUG.

EiI LICON RICH
-FE SILICATE

IRON RICH
-51 FE BINARY
-AL,SI--FE RICH

TITANIUM RICH
-TI FE BINARY
-FE,SI Tl RICH
-AL,SI Tl RICH

liTHER AL SIL
~!O XRAYS
flLUMINUM RICH

-PUF:E AL SI L.
-FE,SI--AL RICH
-FE AL BINARY

~IISCELLANEOUS

TOT. EXOGENOUS

349.
569.
114.
357.,

! •

"...
3.
O.
I).

21.
9.

24.
3.
'"!...
6.

34.
3.
4.
0.
O.
1.
3.

28.
3.
7.
..,
L.

1.
30.
O.
~...

18.
3.

11.
3.
1.
1.
O.
I'.0.

48.5
79.0
15.8
49.6
0.1
0.3
0.7
0.4
0.0
0.0
2.9
• '"l
ilL.

3.3
0.4
0.3
0.8
4.7
0.4
0.6
0.0
0.0
0.1
0.4
3.9
0.4
1.0
0.3
0.1
4.2
0.0
0.3

0.4
i .5
0.4
0.1
0.1
0.0

145.7

0.7

0.3
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
o '1

0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.4
2.1

47.8
78.6
15.6
49.6
0.0

0.7
0.4
0.0
0.0
2.9
1.2
3.3
0.4
0.3
0.6
4.4
0.4
0.4
0.0
0.0
0.1
0.4
3.9
0.4
0.8
0.3
0.1
4.2
0.0
0.3
2.5
0.4
1.4
:).4

0.1
0.1
0.0
1.8

143.6

484.
796.
158.
502.

O.
3.
7.
4.
o.
O.

30.
13.
34.
4.
3.
6.

45.
4.
4.
O.
O.
1.
4.

39.
4.
8.
3.
1.

42.
O.
3.

4.
14.
4.
1.
1.
o.

18.
1455.

32.82
54.01
10.69
34.06

0.19
0.48
0.29
0.00
0.00
2.00
0.86
2.29
0.29
0.19
0.38**
3.05
0.29
0.29
0.00**
O.I)OH

0.10
0.29
2.67
0.29
0.57
0.19
0.10
2.86
0.00
0.19
1.72
0.29
0.95**
0.29
0.10
0.10
0.00
1.24

98.66

33.27
54.74
10.83
34.53
0.00
0.19
1).48
0.29
0.00
0.00
2.03
G'.B?
2.32
0.29
0.19
0.00
3.09
0.29
0.29
0.00
0.00
0.10
0.29
2.71
0.29
0.58
0.19
0.1(,

2.90
0.00
0.19
1.74
0.29
0.00
0.29
0.10
\).10
0.00
L26

100.00

0.62
0.66
0.60
1).64
0.37
2.09
0.47
1.19

HUHHH

H**H**H
0.83
0.71
0.99
1.54
, '"l"
1.Jt:l

0.40
0.33
0.37
0.30

HH***H*

H********

0.24
~). 31
0.61
(1.30
0.45
0.50
0.20
0.40

UfUH·f**

0.40
0.33
0.37
0.45
0.37
0.06
0.37

HHHfH*

0.99
0.61

2.39
3.90
3.25
4.24
0.37

1.25
uunn

,H,**4***
4.24

~ ., ....,
L.. ilf...

2.81
1.54
1.86
1.33
0.42

0.24
f '-,I:'
1. "::o_j

4.96
0.43
0.98
0.54
0.20
3.44

H4**H4
0.44
1.12
0.42
3.39
.., "1"::
..... U.L.

0.06
0.37

3.a9

5.:24
, '7"C. 10:

3.'76
1.'53
2.06

HHfHH*

*4H***4·H
6.96
J.i~t

4.+7
4.,~6

2.:50
4.15
2.Qg
t, 'E:'
ij ,(:I...

(J.j+O
2.0b
8.~59

0.74

1.:lS
0.4·2
7.70

H*HHfH

0.94
2.24
O.{J9
3.39
4.03
0.10
0.~l3

ALL TYPES 1066. 148.0 145.5 1474. 100.00 98.66 t: i.. i
'.JrUJ. 3.44

* PARTICLES IN BLANK ARE NOT SUBTRACTED
*~ ENDOGENOUS CLASS



SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO LUNG 12 - PREP 3498 2ML [1-576

302

PARTICLE CLASS
NUMBER
FOUND

NUMBER
IN

lOOML
SOLUTION
---- 6--

UO

NUMBER
H~

100ML
BLANK
-- 6­
X10

NET TOTAL
IN NET TOTAL

100Ml PER GRAM OF
SOLUTION DRY TISSUE
---- 6-- ----- 6---

XIO XlO

NUMBER EXOGENOUS
MEDIAN4

AREA EQUr.
DIAMEiER

(UM)

MASS
MEDIAN4

AREA EOUI.
DIAMETER

tuM)

DYNAMIC

fUM)

BILICA
iilUM. SILICATE

-KAOLIN-LIKE
-K FELDSP./MICA
-FE AL SILICATE
-GA Al 51 LICATE
-ALBITE-LIKE
-NA eA AL SIL.
-NA FE Al SIL.
-Cii FE AL SIL.
-AL SIL--TR FE
-Al SIL. --PURE
-K(FE) AL SIL.

TALC-LIKE
-PURE TALC

IRON OXIDE
FtUTILE-LIKE
?ILUMINA-LIKE
COMBO-ENDOGEN.

-PURE ENDOGEN.
-TRACE-ENDOGEN.
-SILICA-COMBO
-Al SI L. -ENDOG.

E;ILICON RICH
-FE SILICATE

IRON RICH
-51 FE BINARY
-AL,SI--FE RICH

TITANIUM RICH
-TI FE BINARY
-FE,SI T! RICH
-Al,SI TI RICH

OTHER AL SIL.
NO XRA"{S
i!lUMINUM RICH

-PURE Al SIL.
-FE,SI --AL RICH
-FE Al BINARY

nSCELLANEOUS
TOT. EXOGENOUS

ALL TYPES

3.

o.
1.
O.
0.
o.
o.
o.
O.
o.
o.
o.
o.
2.
2.
O.
1.
o.
o.
o.
o.
o.
O.
1.
O.
O.
o.
o.
o.
o.
O.
1.
O.
O.
o.
"v.

3.
l5.

18.

*
*
it

*
*
it

it

it

*
it

*
*
*
it

*
*
*
*
*
*
*
*
*
*
*
*
*
*
it

*
*
*
*
*
*
*
*
*
*
*

0.7
0.4
0.3
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.3
o t,

0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
().O

0.1
0.0
0.0
0.0
0.0
0.4
2.1

*
*
it

*
*
*
*
*
*
*
*
it

*
*
it

*
*
*
f

*
*
*
f

*
*
*
f

f

it

*
f

*
*
f

f

it

it

of

f

f

*

*
f

*
*
*
*
f

*
*
*
*
*
f

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
if

*
*
f

*
*

*

27.78
16.67
11.11
0.00
5.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11.11**
11.11
0.00
5.56
0.00**
O.OOH
0.00
0.00
0.00
0.00
5.56
O.vO
0.00
0.00
0.00
0.00
0.00
0.00
5.56**
0.00
0.00
0.00
0.00

16.67
83.33

100.00

33.33

13.33
0.00
6.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.1)0
0.00

13.33
0.00
6.67
0.00
0.00
0.00
0.00
0.00
0.00
6.67
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.1)0
o.oe,
0.00
0.00

20.00
100.00

83.33

0.55 0.65
1~02 1.18
1.13 1.19

**f.*f* **********
0.30 0.30

****** ****4*****
****** *4********
*4***4 **********
****** ********4*
*****4 **********
****** *4********
****** ******44**
****** **********
*****4 ***f*f.*f.**
****** ****4f.4f**

0.37 0.37
,J.40 0.42

****** **********
0.53 0.83

4***** **********
****** **********
*****f. **********
*f.**** **********
****** ****f.*****
****** **********

0.37 0.37
t***** *********t
****** **********
****** **********
****** **********
****** **********
*4**** **********
ff.f.*** ***f******

0.30 0.30
****** **********
****** **********
****** ***f******
****4* **********

1.26
0.64

.-. -"

.::./0

1.07
i 1"11:'
J,.·i ..l

1.91
H****iH

0.49
H*H*iH
HHHH
*HHH*
fHlfHH
Hf.tiHHf*
***HHlf
*****H*
H****H
***f.f.H*
HHHH

0.B2
0.95

****Hif*
1.44

H****H
******n
******u
H*H*if*
B****H
H****H

0.78
H****ift
B****H
******iff
H**Hif*
H****H

***Hf.H
H***Hf

0.30
HHHH

H**HH

HHH+*
HHHH

4.Ei8
4.78

4.a2

it PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSES

LUNG SAMPLE: LUNG 13 - PREP 3499 3ML D-577

PliRTICLE CLASS

NUMBER
IN

NUMBER 100ML
FOUND SOLUTION

---- 6--
XI0

NUMBER
IN

l00ML
BLANK
-- 6­
XI0

NET TOTAL
IN NET TOTAL

100ML PER GRAM OF
SOLUTION DRY TISSUE
---- 6-- ----- 6---

XI0 X10

NUMBER EXOGENOUS
MEDIAN*

AREA EQUI.
DIAMETER

rUM)

MASS
MEDIAN*

AREA EQUI.
DIAMETER

AERO­
DYNAMIC
DIAMETEfl

1.91 3.1::

2.39 3.92
******** f**HHf*lf

1.89 3.2tl
1.54 2.67

*HfHH ***HH**lf

1.00

4.33

0,82
1,10

1
..,0.

I it

i..V",(

3.3:j

'j "1"1
'oJ1'\J1

O.3:~

0.46
1.0t)

1.57

4.6~)

4.8f;
3.00

2.2B
O.6:~

2.53
3.04
1.3:)
4,74
2.1]
2.13

10.8b

*********If

'-,1:".,
t...·J·v

1.50
0.83

1.28

0.37

0.30

4.86

0.50
2.83

1.92
0.67
1.07

0,70

0.66

6.27

1.54
1.85
0.82
2.88
i .28

2.69 4.34
2.72 4.3b
2.75 4.52
1.77 2.90
1.97 3.19

1.04
O.3Cl
0.61
0.28

****HH
0.200.20

0.37
0.70
0.61
0.75
0.30
0.83
0.34

0.65
,).54
0.69
0.50
0.68
0.88

0.26

0.37
0.45
0.40
1.26
0.62
1.38
1.89
1.38

H**H-**H

0.83
0.54

0.50

1.07
***HH***

0.38
0.62
0.31
0.60
1.13
1.13
0.38
0.30
0.28

0.27
**********

52.70
33.11
4.8B

16.14
1.20
0.45
0.83
0.83
0.00
0.23
3.83
1.13
2.48
0.60
0.60
0.00
4.28
0.23
0.53
0.00
0.00
0.08
0.23
4.80
0.15
0.60
0.08
0.08
1.28
0.08
0.23
0.30
0.23
0.00
0.30
0.08
0.15
0.00
1.35

100.00

0.21

0.14**
-0.14**
0.07
0.21
4.58
i). 14
0.57
0.07
0.07

0.07
1.22

0.29
0.21
4.01**
0.29
0.07
0.14
0.00
1.29

95.35

50.25
31.57
4.65

15.39
1.15
1).43
,).79
0.79
;).00
0.21
3.65
1.07
2.36
0.57
0.57
0.64**
4.08
0.21
0.50

6...,
I.

1.
2.

6.
1.
1.

0"

9.
O•
2.

3.

'"l- ....

2.

1,.
"...

2.
5.
2.

6.

13.

51.

12.
26.

44.

40.

44.
3.
1.
2.

50.
?....

168.
12.
5.
9.

548.
344.

14.
1039.

0.2

0.6
0.1
0.1
1.3

4.2

0.5

0.2

0,1
0.2
0.3
0.2

2.4
0.6
0.6
0.7

3.8
1.1

0.1

0.1
-0.1

0.2

4.7
0.1

52.0
32.7
4.8

15.9
1.2
0.4
0.8
0.8
0.0

4.1
0.3
0.1
0.1
0.0
1.3

98.6

0.4
0.0

0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.7

0.0

0.1
0.0
0.1
0.0
0.0
0.1
0.0
V.i)

0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.2
0.0
0.0
0.0

VIL

1.1
2.4
0.6
0.6
0.9
4.6

0.2
3.8

O
,.

• \1

0.8

0.7
0.1

52.2
32.7
4.8

15.9
1.2
0.4
0.8

0.0
0.1
0.2
4.8
0.1
0.6
0.1
0.1
1.3
0.1
0.2
0.3
0.2
4.4
0.3
0.1
0.1
0.0
1.3

99.4

O.

9.
2.

3.

?...

6.

,.,
".

8.

1.
"oJ.

2.

lS.
51.

8.

18.

11.
11.

e.
1.
1.

18.
1.
3.
4.
3.

59.
4.
1.

12.
62.

33.

65.

705.
441.
65.

215.
16.

1342.

SILICA
ALUM. SILICATE

-KAOLIN-LIKE
-K FELDSP.jMICA
-FE AL SILICATE
-CA Al SILICATE
-ALBITE-LIKE
-NA CA Al SIL.
-NA FE AL SILo
-CA FE Al SIL.
-AL SlL--TR FE
-At SIL.--PURE
-K(FEl AL SIL.

HILC-LIKE
-PURE TALC

IFtDN OXIDE
RUTILE-LIKE
ALUMINA-LIKE
CDMBO-ENDOBEN.

-PURE ENDOGEN.
-TRACE-ENIIOGEN.
-SILICA-COMBO
-ill SIL.-ENDOG.

81 LICON RICH
-FE SILICATE

IF:ON RICH
-51 FE BINARY
-AL,SI--FE RICH

TITANIlJi'tl RICH
-TI FE BINARY
-FE ,51 TI RICH
-AL ,51 TI RICH

OTHER Al SIL.
i~(i XRAYS
ALUMINUM RICH

-PURE AL SIL.
-FE,SI--AL RICH
-FE AL BINARY

MISCELLANEOUS
TCT. EXOGENOUS

~:LL TYPES 141~,. 104.5 1.3 103.5 1090. 10l).)(J 95.35 2.58 4 "J:i.....

* PARTICLES IN BLANK ARE NOT SUBTRACTED
tt ENDOGENOUS CLASS
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SUMMARY OF PARTICLE AtJALYSrS

BLANK SAMPLE: BU~NK TO tuNG ~ ~, - PREP 3500 3ML D-577• ..J

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIANI MEDIAN* AERO-

NUMBER 100ML 100ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PIIRTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE 'r i. DIAMETER DIAMETER DIAMETEH4

_.. _----------- ---- 6-- -- 6- ---- 0-- ----- 6--- -------- -------- _____ .. _v.

XI0 XlO XlO X10 (UM) (UMi (UM)

S::LICA 3. * 0.2 * * 16.67 30.00 0.30 0.43 0.70
itLlJM. SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** ~H**H~Hf

-KAOLIN-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** HHHH

-K FELDSP./MICA O. * 0.0 * * 0.00 0.00 ****** ********** HHHH

-FE AL SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** HHHH

-CA AL SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** H*****,f
-ALBITE-LIKE (i. t 0.0 * * 0.00 0.00 ****** ********** HH***,f
-NA CA AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** *******,f
-NA FE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** H*****if
-CA FE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** HH**H
-AL SIL--TR FE O. * 0.0 * * 0.00 0.00 ****** ********** HI****i1
-AL SIL. - -PURE O. * 0.0 * * 0.00 0.00 H**** ********** H*****I,
-K(FE) AL SIL. O. * 0.0 * If 0.00 0.00 ****** ********** H****fif

UILC-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** H*****lf
-PURE TALC ~). * 0.0 * * 0.00 0.00 ****** ********** H*****i,

IF:ON OXIDE 3. * o'; * * 16.67** 0.00 0.37 2.32 5.20."-
RUTILE-LIKE 5. * 0.4 * * 27.78 50.00 0.24 0.53 1.W
ALUMINA-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** *******if
COMBO-ENDOGEN. 2. * O. i * * 11.11 0.00 1.70 1. 79

,...,. ~ ,.,
.j,i l,}

-PURE END06EN. O. * 0.0 * * 0.00** 0.00 ****** ********** H*****I,
-TRACE-ENDOGEN. ,., , o ! * * 11.11** 0.00 1.70 1.79 3.10"-. ..
-SILICA-COMBO O. * 0.0 * * 0.00 0.00 '***** ********** H*****"
-AL SIL.-END06. O. * 0.0 * * ').00 0.00 ****** ********** HHHfif

5J LICON RICH . * 0.1 * * 5.56 10.00 0.b8 0.68 1.17i.

-FE SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** *******if
maN RICH o. * OlO * * 0.00 O.C1{) ****** ********** H***B"

-SI FE BINARY O. * 0.0 * * 0.00 0.00 ****** ********** H***H"
-AL ,SI --FE RICH O. * o r, * * 0.00 0.00 ****** ********** H****H.v

TITANIUM RICH 1. * 0.1 * * 5.56 10.00 0.20 0.20 0.44
-TI FE BINARY O. * 0.0 * * 0.00 0.00 ****** **'******' H****H
-FE,SI TI RICH O. * 0.0 * * 0.00 0.00 '***'* **'******* H'HH;f
-AL,SI TI RICH O. , 0.0 , * 0.00 0.00 ****** ********** H*****if

OTHER AL SIL. O. * 0.0 * , 0.00 0.00 ****** ********'* H***U"
NO XRAYS 3. * 0.2 * * 16.67** 0.00 0.58 0.78 O.7B
ALUMINUM RICH O. "* 0.0 * * 0.00 0.00 ****** ****"****** *******if

-PURE AL SIL. 0. * 0.0 * "* 0.00 0.00 ****** *"********* H*****lf
-FE,SI--AL RICH O. * 0.0 * * 0.00 0.00 ****** ********** *******!,
-FE AL BINARY O. * Ij.O * * 0.00 0.00 ****** ********** *******i,

MISCELLANEOUS O. * 0.0 * * 0.00 0.00 ****** ********** *******If
TDT. EXOGENOUS F' * 0.7 * * 55.56 100.00 0.27 0.59 I.Cit:v •

..------- -------_ ..- -------- ---------- ---------- -------- -------- ---------- -------_.
I'LL TYPES 18. if 1.3 if if 10G.~)O 55.56 0.40 I'"j ~ .:·c 4.27~.lV

if PARTICLES IN BLANK ARE NOT SUBTRACTED

** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANAL\SES

LUNG SAMPLE: LUNG 14 - PREP 3495 2.5Ml D-575

PllRTIClE CLASS

NUMBER
IN

NUMBER 100ML
FOUND SOLUTION

---- 6--
XI0

NUMBER
IN

100ML
BLANK
-- 6­

XI0

NET TOTAL
IN NET TOTAL

100ML PER GRAM OF
SOLUTION DRY TISSUE
---- 6-- ----- 6---

XI0 Xlv

NUMBER EXOGENOUS
MEDIAN*

AREA EQUI.
DIAMETER

iUM)

MASS
MEDIAN*

AREA EQUI.
DIAMETEH

AERO­
DYNAMIC
DIAMETEH

(UMj

H**H** *H*H*HHf

4.03 6.97

1124

~ i '!
.... "'"
4.3~)

Ii ~'i

LIJ.~

7.36

2.81f
2,8tl
1.6tl
1.66

4.52

0.81

3.89

7,9:3
6,46
6'7(t

11.22
7.3:l
4.02
1.40+

H***f**H

HH*HHlf

HHHlfHHf

1.2:l
0.46

4.92

3.54

2.41
2.75

4.04
4.13

0.72
H******
U***H*
H****H

0.74
3.73
6.48
3.44
1.89
0.68
3.41

H**HH

3.47
1.51
0.20

1.73
1.75
1.00

2.64

6.35 6.3~;

HHHH HHHt-lfH

HHHH *******HI,
H*H*H HHHH*j,

fHH*H *********1,

0.68

0.52

1.00
1.68
0.98

5.95 10.31

1 ,,;;
0.83
0.79

HHHHH

HHHH**

HHH-UH

H***H*H

').68
0.61

0.64
0.59
0.31
1.07

0.55

0.60
0.70

0.75

0.78
0.68

0.20
0.50

0.33
0.94
O.bl
0.83
1.89
0.68
0.31

0.35

*******H*

0.92
0.92
1.26
0.32
0.38
0.55

*******H*
HHHHH

*H*HHH

7.94
0.52
0.86
0.09
0.09
4.58
0.00
0.86

0.00

0.78
0.09

0.00
5.96
0.26

0.00
0.00
0.00
0.52

0.52

7.08
22.80

1.04
0.17
1.21
0.60
0.00
0.26
4.15
1.73
1.38
0.35
0.35

33.42
43.52

0.00
0.00
0.00
0.00
2.50

100.00

0.76

0.25
4.04
1.68
1.35
0.34

5.81
0.25
0.51
0.00**

O.OOH
0.00
0.51
7.75
0.51
0.84
0.08
0.08
4.47
0.00
0.84

0.34

0.08
2.02**
0.00
0.00
0.00
0.00

0.42H

2.44
97.56

32.60
42.46
6.91

22.24
1.01
0,17
1.18
0.59
0.00

O.

5.

o.

4.
4.

o.

i..
O.
9.

.,
I •

8.
1.

")....

"'.,4',

11.

50.

13.

O.
3.

45.
19.
15.

6.
86.
6.
9.
1.

65.
3.
6.
O.
O.

247.

471.
77.

362.

o.
O.

27.
1083.

A.,
V. i

0.1
"I '"i. ...l

7.8

0.0
O,i)

0.0
0,0
2.8

1.0
0.1
0,1
5.0
0.0
1.0

0.0
0.3
4.6
1.9
1.5
0.4
0.4
0.5
6.6
0.3
0.6
0.0

0.0
0.0
0.6
8.8
tI '".0

25.1
1.1
0.2
1.3

36.8
48.0

0.0

0.6

0.0

0.0

0.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1)

0.0
0.0
0.0
0.0

1.3

1.1
0.2

6.7
0.3
0.7
0.0
0.0

0.0
0.3
4.6
1.9
1.5
0.4
0.4

2.3
0.1)

0.0
0.0
0.0
2.8

0.0
0.6
8.8
0.6
1.0
0.1
0.1
5.0
0.0
1.0
0.9
0.1

U' 7.,

"I,," ,

" ..' • .1

37.2
48.0
7.8

110.8

O.
6.

92.

82.
264.
12.

70.

1.
53.

3.
7.
O.
O.

10.
1.

o.
3.

b.

391.
504.

48.
20.
16.
4.
4.

.,
i..

14.
7.

O.
10.
9.
1.

24.
O.
O.
o.
O.

29.
1164.

S:'LICA
Al.UM. SILICATE

-KAOLIN-LIKE
-K FELDSP./MICA
-FE Al SILICATE
-ell Al SILICATE
-ALBITE-LIr~E

-Nil CA AL SIL.
-NA FE AL SIL.
-CA FE AL SIL.
-Al SIl--TR FE
-Al 5IL. - -PURE
-K(FEJ Al SIL.

HilC-LIKE
-PURE TALC

IFiON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
CDMBO-ENDOGEN.

-PURE ENDOGEN.
-TRACE-ENDOGEN.
-,::; ILJC;A- COMBO
-Al SIL.-ENDOG.

5l LICON RICH
-FE SILICATE

IF:OI~ RICH
-51 FE BINARY
-AL,SI--FE RICH

TITANIUM RICH
-TI FE BI NARY
-FE ,SI Tr RICH
-AL ,51 TI RICH

[miER AL 51 L.
ND XRAYS
ALUMINUM RICH

-PURE AL SIL.
-FE,SI--AL RICH
-FE AL BINARY

1'11 SCELLANEOUS
WT. EXOGENOUS

1193a 113.6 0.6 113,0 1110. 100.00 97.56 0.61

~ PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO LUNG 14 - PREP 3496 2,5ML [1-575

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER lOOML 100ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
Pi\RTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE i: i: DIAMETER [lJAMETER DIAMETEft
-_. --- ---- ----- ---- 6-- -- 6- ---- 6-- ----- 6--- -------- -------- ------_..

XI0 X10 XIO XIO (UM) (UMi (UM)

SILICA 4. • 0.4 * * 66.67 66.67 0.92 3.49 5.70
Al.UM. SILICATE .~ * 0,0 * * 0.00 0,00 ****** ********** H*****1!v.

-KAOLIN-LIKE O. * 0,0 * * 0.00 0.00 ****** ********** H****H
-K FELDSP./MICA O. * 0,0 * * 0.00 0.00 ****** ********** ***H**11
-FE AL SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** *H****11
-Cii AL SILICATE O. * 0,0 * * 0.00 0,00 ****** ********** H****H
-ALBITE-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** *******'!
-NA CA AL SIL. O. * 0,0 * * 0.00 0.00 ****** ********** **H**H
-NA FE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** *******1f
-eli FE AL SIL. O. * 0.0 * * 0.00 0,00 ****** ******H** H***H1f
-AL SIL--TR FE O. * 0.0 * * 0.00 0.00 ****** ******H** *H*flfH
-AL SIL. --PURE O. * 0.0 * * 0.00 0,00 ****f* *********f f*****H
-K(FE) AL 5IL. O. I 0.0 * * 0.00 0.00 f***** *1******1* H**HH

HILC-LIKE 0, * 0,0 * * 0.00 0.00 ****** ********** HH**H
-PURE TALC 0, I 0,0 if * 0.00 0.00 ****** ********** *H****i!

mON OXIDE 0, * 0,0 * * 0.00** 0.00 ****** ********** ****HH
RUTILE-LIKE 1. if 0,1 * * 16.67 16.67 0.45 0,45 1.0:[
ALUMINA-LIKE O. * 0,0 * * 0.00 0.00 ****** ********** H****H
CDMBO-END06EN. 1. * 0,1 * * 16.67 16.67 2.86 2.86 4.9~i

-PURE ENDOBEN. O. * 0.0 * if 0.00** 0.00 ****** *****1**1* H*****l!
-TRACE-ENDOGEN. 0. I 0,0 * * 0.00** 0.00 ****** ********** H1HHHdflf

-SILICA-COMBO O. * 0.0 * * 0.00 0.00 ****** ********1* ******H
-AL SIL.-ENDOG. O. I 0,0 * * 0.00 0.00 *****1 *1******** H*****lf

51 LICON RICH O. I 0.0 * * 0.00 0.00 ****** *******1** H****H
-FE SILICATE O. * 0,0 * * 0.00 0.00 ****** ********** H*****if

mON RICH o. * 0,0 * I 1).00 0.00 ****** ****1***1* H****H
-51 FE BINARY O. * 0,0 * * 0.00 0.00 ****** ********** ******·H
-AL,SI--FE RICH O. * 0.0 * * 0.00 0.00 ****** ********** H*H**4f

TITANIUM RICH O. I 0.0 if * 0.00 0.00 ****** ****1***** ******H
-TI FE BINARY O. I 0,0 * * 0.00 0.00 11**f* ********1* **I***H
-FE.SI T' RICH O. I 0.0 * * 0.00 0.00 ****** ****1***** *******'fd

-AL,SI TI RICH r). * 0,0 * * 0.00 0.00 ****** ********** *******1f
OTHER AL 51 L. O. I 0,0 * * 0.00 0,00 ****** ********** ******H
riD XRAYS o. * 0,0 * * 0,00** 0.00 *f**** ********ff H**H*11
ALUMINUM RICH O. * 0.0 * * 0.00 0,00 ****** *1******** H****H

-PURE AL SIL. I), * 0.0 * * 0.00 0.00 ****** *1******** *******if
-FE,SI--AL RICH O. * 0,0 * * 0,00 0.00 ****** ********** H****H
-FE AL BINARY O. * 0.0 * * 0.00 0.00 ****** ********** ***HH1!

MISCELLANEOUS O. * 0.0 * * 0.00 0.00 ****** *1**1***** *H**Hif
TDT. EXOGENOUS o. * 0.6 * * 100.00 100.00 0.92 3.30 e -"...J. fj.

-------- ---------- -------- ---------- ---------- -------- -------- ---------- -------...
f:LL TYPES J

* (I f-. * * 100.00 100,00 0.92 3.30 5.5i~0,

f PARTICLES IN BLANK ARE NOT SUBTRACTED
til ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSES

LUNG SAMPLE: LUNG 15 - PREP 3503 1.5ML D-579

PilRTICLE CLASS

NUMBER
IN

NUMBER 100ML
FOUND SOLUTION

---- 6--
XI0

NUMBER
IN

100ML
BLANK
-- 6­
XI0

NET TOTAL
IN NET TOTAL

lOOML PER GRAM OF
SOLUTION DRY TISSUE
---- 6-- ----- 6---

XI0 X10

NUMBER EXOGENOUS

MASS
MEDIAN* MEDIAN*

AREA EQUI. AREA EQUI.
DIAMETER DIAMETER

AERO­
DYNAMIC
DIAMETER

(UMi

******** *********1'

2.47 319~)

1 ,,'1
,..j..

0.91 1.5a
***H*** HH***Hjf

1. 4:~

1 1:""', ..... (

olea

1.59

1.77

i ",":,l{'"
I. t &. f

1.8b
0.77

0.52

0.97

11 tV,
41Vi~

0.60

6.97
2.4"7

2.06

6.3~;

6.97

, "'J. •.£O

.-, ;-'

"110

1.02

of I"""".,
J..~~

1.42

0.58

0.30

0.37
0.%
1.64

0.42

0.36
0.48
0.53

2.83

6.35

4.20
4.20
1.11
0.63
1.02

5.11 8.86
2.66 4.60

1.88 3.07
2.82 4.6:l
4.19 6.7~)

3.23 6.811
2.77 5,8B

******** ********~!

2.04 3.2~i

1.45 2.39
******** *HH****lf

0.45 0.74
******** *********if

0.32

1.02
H**H:HH

0.57
0.47

0.75
0.34
0.37
0.26
0.71
0.88

HHHHH

1.02

0.59

1.62

0.61

0.27

0.69
0.40

0.48
0.38
0.92

"" ..,~v. {.i.

0.75

0.37
0.83
0.61

0.32

1.26
HHHH**

1.26
0.48
0.55
0.61
0.79
0.79

*HHH***

0.30
1.70

*******H*

41.30
20.87
2.66

0.27

12.26

0.00
0.18

0.80
0.53
0.00
0.09
0.98
0.62
0.71
1.15
1.15
0.00

26.20
0.09
1.15
0.00
0.00
0.09

2.49
0.18
0.80
0.36
0.00
2.13
0.18
0.44
0.44
0.44
0.00
0.27
0.00
0.09
0.00
3.11

100.00

,.., :1:''''
4.·.)1

0.43

0.17
0.43

0.77
0.51
0.00
0.09
0.94
0.60
0.68
1.11
1.11

2.05

0.26
2.40
0.17
0.77
0.34
0.00

0.60H

25.26
0.09
1. 71
0.43**
O.17H

0.09

20.12

11.82
0.17
0.00

0.43
2.40H

0.26
0.00
0.09
0.00
3.00

96.40

39.81

46.
12.

o.

S.
"I
.4.

7.
64.
5.

21.
9.
O.

55.
5.

64.
7.
O.

12•

21.

2.

12.
I"....

")...
"Ie:,....

14.
O.

541.
69.

318.
5.

16.
18.
30.
30.
16.

679.
2.

O.
81.

2592.

1070.

2.9

0.2

4.4

2.9

1.6
65.5

6.7
30.7
0.4
0.0
2.0

0.2
2.4
1.6

52.2

0.2

1.1
0.4

1.8

103.3

0.1
6.2
0.4
2.0
0.9
0.0
5.3
0.4
1.1
1.1
1.1
6.2
0.7
0.0
0.2
0.0
7.8

250.11.8

O r,
• v

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.2
1\ .,v. ,

0.2
().O

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.2

0.0
0.0
2.4
0.0
0.0
0.0
0.0
0.7

0.0
0.0

0.0
0.0
0.0
0.0

0.0

0.4
2.0
0.9
0.0
5.6
0.4
1.1
1.1

0.2

0.4
0.2
0.7
l .-.

OIL

1.1
8.7

0.0
2.0
1 "..J

1.1

0.0

2.4
1.6
1.8
2.9
2.9
1.8

66.2
0.2
4.4

52.2
6.7

30.7
0.4

103.5

0.0
0.2
0.0
8.4

251.9

O.
9.

5.
I:
oJ.

l,.

2.

3.
28.

"...

!..

,
! •

20.

25.

B.

6.

11.

o.

o.

5.
39.
3.

2.

"7,.

9.
4.
O.

13.
13.
B.

298.

466.
235.
30.

138.

1.
O.

3B.
1134.

SILICA
ALUM. SILICATE

-~)iOLIN-LIKE

-~: FELDSP.iMICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-Nfl CA AL SIL.
-NA FE AL SIL.
-eli FE AL SIL.
-Al SIl--TR FE
-AL SIL.--PURE
-f«(FEl AL SIL.

HiLC-UKE
-PURE TALC

IF:ON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
CDMEO-ENDOSEN.

-PURE ENDOSEN.
-TRACE-ENDOGEN.
-SILICA-COMBO
-AL SIL.-ENDOs.

81 LICON RICH
-FE SILICATE

!F:m~ RICH
-51 FE BINARY
-AL,SI--FE RICH

TITANIUM RICH
-TI FE EINARY
-FE ,SI TI RICH
-AL,SI TI RICH

OTHER AL SIL.
NC XRAYS
ALUMINUM RICH

-PURE AL SIL.
-FE,5I--AL RiCH
-FE Al BINARY

MiSCELLANEOUS
TCT. EXOGENOUS

?tL TYPES li8e. 263.9 4.4 259.5 2689. 100. 00 96.40 0.48 2.88 4.%

1 PARTICLES iN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO LUNG .e - PREP 3504 1.5ML lJ-579h!

NUMBER N'LiMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERD-

NUMBER 100ML 100ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PI\RTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE X X DIAMETER DIAMETER DIAMETER
_.. _----------- ---- 6-- -- 6- ---- 0-- ----- 6--- -------- -------- ------_..

XIO XIO XI0 XI0 tUM) (UM) (UM)

SILICA 1. f 0.2 * * 5.00 12.50 0.37 0.37 0.60
Al.UM. SILICATE O.

""
0.0 * f 0.00 0.00 tf**ft ********** HHHH

-KAOLIN-LIKE O. f 0.0 * * 0.00 0.00 HUH HH**HH HH**f!f
-K FELDSP./MICA O. * 0.0 * * 0.00 0.00 ff***f ********** HHHtlf
-FE AL SILICATE O. * 0.0 * * 0.00 0.00 ****** ******HH H**Htlf
-CA AL SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** *******!f
-ALBITE-LIKE O. * 0.0 * * 0.00 0.00 *****"" ********** HH*H!f
-NA CA AL SIL. O. * 0.0 * * 0.00 0.00 *t**** ********** *H****!;
-NA FE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** HH*H!;
-CA FE AL SIL. O. * 0.0 * , 0.00 0.00 'f**** ********** *******!;
-AL SIL--TR FE O. f 0.0 * * 0.00 0.00 ****** ********** *******!;
-AL SIL. --PURE O. * ().o * * 0.00 0.00 ****** ********** H*****lf
-K(FE) AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** H*****!f

HiLC-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** *******If
-PURE TALC O. * 0.0 * * 0.00 0.00 ****** ********** H*****!;

IF:ON OXIDE i- * 0.2 * * 5.00** 0.00 0.45 0.45 1.0:.
RUTILE-LIKE 3. * 0.7 * * 15.00 37.50 0.24 0.35 0.79
ALUMINA-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** *HH**lf
CCiMBO-ENDOGEN. O. * 0,0 * * 0.00 0.00 ****** ********** H****f.1f

-PURE ENDOGH~. O. * 0.0 * * 0.00** 0.00 ****** ********** ****H*lf
-TRACE-ENDOGEN. O. 4 0.0 * * 0.00** 0.00 ****** ********** *HHH!f
-SILICA-CllMBO O. * 0.0 * * 0.00 0.00 ****** ********** H**Hlflf
-AL 51L.-ENDOG. O. 0.0 * * 0.00 0.00 ****** ********** HHH:H

SILICON RICH O. * 0,0 * * 0.00 0.00 ****** ********** H**H*!;
-FE 51 LICATE O. * 0.0 * * 0.00 0.00 ****** ********** H**H:*lf

IFON RICH O. * 0.0 * * 0.00 0.00 ****** ********** ****H:H
-51 FE BINARY O. * 0.0 * * 0.00 0.00 ****** ********** HHH*lf
-AL,SI--FE RICH O. * 0.0 * * 0.00 0.00 ****** ********** H**H*lf

TITANIUM RICH L * 0.2 * * 5.00 12.50 0.11 0.11 t. "".1
I..J • ..:.~t

-TI FE BINARY O. * 0.0 * * 0.00 0.00 44**** ********** *******If
-FE,Sr TI RICH " * 0.0 * * 0.00 0.00 ****** ********** *******1''h

-AL,SI TI RICH I.). * 0.0 * * 0.00 0.00 H**** *H******* *H*H*li
OTHER AL SIL. O. * 0.0 * * 0.00 0.00 ****** *******'** *******l'
I~C XRAYS 11. * 2.4 * * 55.00** 0.00 0.89 9.70 9.70
ALUMINUM RICH O. * 0.0 * * 0.00 0.00 ****** ********** ******H

-PURE AL SIL. ,.,
* 0.0 * * 0.00 0.00 ****** ********** ******Hv.

-FE,SI--AL RICH ~ * 0.0 * * 0.00 0.00 ****** ********** U****Hv.
-FE AL BINARY O. * 0.0 If * 0.00 0.00 ****** ********** *******l,

MISCELLANEOUS 3. * 0.7 * * 15.00 37.50 1.02 "'" "'I.", 3.9Ei-'. • .J"j

TCi. EXOGENOUS ::> * 1.8 * * 40.00 100.00 0.37 2.30 J."1tfu.

-------- ---------- -------- ---------- ---------- -------- -------- ---------- -------~.

{i I TYPES 20. * 4.4 * * 100.00 40.00 tl jE:' 9.69 i' .-::(.
"-ol .. t~, ...... ~v

* PARTICLES IN BLANK ARE NGT SUBTRACTED
+if ENDOGENDUS CLASS



309
SUMMARY OF PARTICLE ANALYSES

LUNG SAMPLE: LUNG 16 - PREP 3243 1ML D-536

PIIRTICLE CLASS

NUMBER
IN

t4UMBER 100ML
FOUND SOLUTION

NUMBER
IN

100ML
BLANK

NET TOTAL
IN NET TOTAL

100Ml PER GRAM OF NUMBER EXOGENOUS
SOLUTION DRY TISSUE % %

MASS
MEDIAN* MEDIAN*

AREA EQUI. AREA EQUI.
DIAMETER DIAMETER

AERO­
DYNAMIC
DIAMETEF;

---- 6-- -- 6- ---- 6-- ----- 6---
X10 XI0 XI0 XI0 rUM) (UM) IUM]

1.44 2.50

1.05 213~5

2.8:~

3.5~)

i') ~.['.'Ir,.

2;84

2.06

8.04
8.54

2.19
1.72
1.26

1.74
4.90
4.99
5.34
0.55
0.20

4.04 7.0()
0.24 0.4:~

0.62 1,3:l

1.29 2.12
2.27 317:~

1.25 2.0~)

0.30 0.4'i
2.64 4.34
2.84 4.9]
0.54 0.93
0.69 L41J

1.89 3.11f
1.89 3.14
1.21 2.7:.
1.37 3,07
1.89 2.9<1

flf*l*** ***f*ll**~l

0.45 O. 9~i
1.02 2.0:3

***llHH HHUH:H

0.42 0.42
1.52 2.6:1
1.54 2.67
0.54 0.94

***H*** H*******I'
4.28 7.41
3.61 6.2~)

,-. 'i~ l\ C't""l
V.i./ V ...li.,

0.00 0.24
0.00 0.63
0.09 0.30
0.91 0.75
1.00 0.31
0.27 0.30
0.91 0.50
0.18 0.50
0.46 0.38
1.55 0.38
0.00 lfllflllfl

0.18 0.40
0.55 0.37
0.00 If*lffllllill

0.00 0.14
0.46 0.55
0.09 1.54

0.00 0.45
2.92 0.45
0.36 0.50
1.82 0.63

34.91 0.60
55.06 0.64
9.39 0.54

34.28 0.70
0.27 0.13
0.09 0.20
3.92 0.57
0.91 0.75
0.09 1.26
o.00 llHllHllHl

1.55 0.45
1.55 0.34
2.01 0.92
0.09 1.89
0.09 1.89

0.00 ll*f*ff****

0.91 0.45
100.00 0.60

0.27

1.51

0.27

0.09
3.81
0.89
0.09
0.00
1.51
1.51
1.95
0.09
0.09
0.44**
2.84
0.35
2.84
0.09**
:).98**
0.09
0.89
0.98
0.27
0.89
0.18
0.44

0.00
0.18
0.53
0.00
1.24**
0.44
0.09

0.00
0.89

97.25

33.95
53.55
9.13

33.33

39.
11.
35.
7.

18.
bO.

O.
7.

49.
18.
4.

11.
O.

"Ie:
J..I.

o.

1351.

363.
1326.

11.
4.

152.
3'5.
4.
O.

60.
bOo
78.
4.
4.

18.
113.
14.

113.
4.

39.
4.

35.

3868.

2130.

"I .,
,J, I

0.3
3,3

U• .i...,

3.7
1.0

2.0

3.3

5.7
7.3
0.3
0.3
1.7

10.7
1.3

10.7
0.3

0.7
1.7
5.7
0.0
0,7

127.6
201.3
34.3

12'5.3
1.0
0.3

14.3
3.3
0.3
0.0
5.7

4.7
1.7
0.3
1.0
0,0
3.3

365.6

0.0
0.0
0.0
0.0

0.7
0.3
0.3
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
1.7

7.3
0.3
0.3
1.7

11.0
1.3

10.7

4.7
1.7
0.3
1.0
0.0
3.7

0.3
3.7
0.3
3.3

1.0
3.3
0.7
1.7
5.7
0.0
0.7
2.0
0.0

201.6
128.3

34.7
125.3

1.0
0.3

14.3
3.3
0.3
0.0
5.7

367.2

".".

1.
3.

0.

"",.

1.
1.

!·.

1.

e:
.J.

o.

"J
i".

10.

11.

17.
17.

11.
3.

10.

43.

17.
O.

33.
4.

32.
•·.

b.
O.

14.

385.
605.
104.
37b.

3.
1.

11.
1102.

SILICA
Al.UM. SILICATE

-KAOLIN-LIKE
-K FELDSP.jMICA
-FE Al SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-iliA CA AL SIL.
-NA FE AL SIL.
-CA FE AL SILo
-AL SIL--TR FE
-AL SIL.--PURE
-K(FE) Al SILo

TlILC-LIKE
-PURE TALC

mON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
CDMBO-ENDOGEN.

-PURE ENDOGEN.
-TRACE-ENDOGEN.
-SILICA-COMBO
-Al SIL.-ENDOG.

SILICON RICH
-FE SILICATE

rmN RICH
-51 FE BINARY
-Al,SI--FE RICH

TITANIUM RICH
-TI FE BINARY
-FE ,SI TI RICH
-Al,SI TI RICH

OTHER Al SIL.
NC XHAVS
ALUMINUM RICH

-PURE AL SIL
-FE,SI--AL RICH
-FE AL BINARY

MI SCELLANEGUS
TeT. EXOGENOUS

PLl TYPES 1133. 377.6 . .,
1.1" 3978. 100.00 97.25 0.60 3.60

f PARTICLES IN BLANK ARE NOT SUBTRACTED
If ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO LUNG 16 - PREP 3244 lML D-536

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERQ-

NUMBER lOOML IOOML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
F'i\RTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE i: i: DIAMETER DIAMETER DIAMETEH
_.. _----------- ---- 6-- -- 6- ---- 6-- ----- 6--- -------- -------- _______ u

XIO XIO Y"~' XlO (UM) tUM) (UM).•• oJ

SILICA ..., * 0.7 * * 40.00 40.00 0.75 0.83 i·...·'·
£. .in.:D

1\1 liM SILICATE 1. * 0.3 * * 20.00 20.00 0.37 0.37 0.60H",.Uh,

-¥.:AOLIN-LI KE , * 0.3 * * 20.00 20.00 0.37 0.37 0.59...
-I( FELDSP./MICA "~I * 0.0 * * 0.00 0.00 ****f* f*******t* ****iHHtl,v.

-FE AL SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** Ht****if
-CA AL SILICATE O. * O.t) * * 0.00 0.00 ****** ********** ****H*i,
-ALBITE-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** *****Hif
-NA CA AL SIL. O. * (1.0 * * 0.00 0.00 ****** ********** ****H*if
-NA FE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** ****H*lf
C~ FE AL SIL. O. * 0.0 * * 0.00 0.00 *****f. ********** HHHH- Ii

-AL SIL--TR FE O. * 0.0 * * 0.00 0.00 ****** ********** *******if
-AL SIL.--PURE O. * 0.0 * * 0.00 0.00 ****** ********** ******H
-K(FE) AL "'TI O. * 0.0 * * 0.00 0.00 ****** ********** *******Ifo,u...

HILe-LIKE o. * 0.0 * * 0.00 0.00 H**** ***H**H* HH*Hif
-PURE TALC 0. * t-\ ri * * 0.00 0.00 ****** ********** *HH**if'J,V

IF:ON OXIDE O. * 0,0 * * 0.00** 0.00 ****** ********** B***Hif
RUTILE-LIKE , * 0,3 * * 20.00 20.00 o I'"; 0.13 0.29.. ..w
ALUMINA-LIKE O. * 0,0 * * 0.00 0.00 ****** ********** H*****l'
COMBO-ENDQGEN. O. * 0.0 * * 0.00 0.00 ****** ********** *******If

-PURE ENDQGEN. O. * 0.0 * * 0.00** 0.00 ****** ********** H*****lf
-TRACE-ENDOGEN. O. * 0.0 * * 0.00** 0.00 ****** ********** H****H
-SILICA-COMBO O. * 0.0 * * 0.00 0.00 ****** ********** H*****lf
-AL S!l.-ENDOG. " * 0.0 * * 0.00 0.00 ****** ********** H*****ifv.

SILICON RICH l), * 0.0 * * 0.00 0.00 ****** ********** HHHfj;
-FE SILICATE O. * 0.0 * * 0.';)0 0.00 ****** ********** ******H

mON RICH o. * 0.0 * * 0.00 0.00 ****** ********** *******1'
-51 FE BINARY O. * 0.0 * * 0.00 0.00 ****** ********** H*****l'
-AL,SI--FE RICH O. * 0.0 * * 0.00 0.00 ****** ********** HH**H

TITANIUM RICH O. * 0,0 * * 0.00 0.00 ****** ********** HHHH

-TI FE BINARY O. * 0.0 * * 0.00 0.00 ****** ********** H****H
-FE,SI TI RICH O. * 0.0 * * 0.00 0.00 ****** ********** ***HHlf
-AL,SI TT RICH ,0, * 0.0 * * 0.00 0.00 ****** ********** *******1;• 1 v •

OTHER AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** H*H**lf
we XRAYS o. * 0.0 * * O.OOH 0.00 ****** ********** HHH*I'
ALUMINUM RICH O. * 0.0 * * 0.00 0.00 ****** ********** HHHt!'

-PURE AL CT' O. * 0.0 * * 0.00 0.00 ****** ********** H******.. d .•

-FE,5I--Al RICH O. * 0.0 * * 0.00 0.00 ****** ********** H**HiH
-FE AL BINARY O. * 0.0 * * 0.00 0.00 ****** ********** H**HH

MISCELLANEOUS 1. * 0.3 * * 20.00 20.00 0.68 0.68 , f -,
;, •• !

TrT EXOGENOUS 5. * 1.7 * * 100.00 100.00 0.37 0.78 1.34i\"ji.

-------- ---------- -------- ---------- ---------- ----_._- -------- -------- ---------- ------- •.
ALL TYPES I: * 1.7 * * 10Cl.OO 100.00 0.37 0.78 1.3(1J.

* PARTICLES IN BLANK ARE NOT SUBTRACTED
H END!JGENOUS CLASS
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SlI4MARY [f PARlIa..E lm...YSES

LlNl SlMlLE: LOIG 17 - PREP 3365 2HL D-15.21

tDlBER IDll£R tEl" TOlll. MSS
IN IN IN tEl" TOTIl. .eI~ ~IIW+ I(RI}-

IUlBER lOO1t. lOOK. lOO1L PER 6RAM [f N.ltBER EXOOEt«lJS AREA EQUI. AREAEQUI. OrAle
PARTIa.E ClASS HlND Sll.UTI()I IlJN< Sll.UTI ()I DRY TlS9E ,; % DIAfETER DIIKTEP. DIMTER
----- -6- - 6- -6- -6- --

HO XI0 XI0 X10 [lJIl) (til) IlJlll

SILICA ~. 65.3 0.2 65.1 62&. 24.21 24.32 0.83 2.48 4.04
Il.U.. SILICAlE 1018. 169.6 0.2 169.4 162'3. 62.97 63.25 0.85 '.17 6.85

-l<ln.1IH.IKE 220. 3&.7 0.2 3&.5 351. 13.56 13.62 0.62 2.33 3.76
-l< FEJJ[)Sp./IUCA 641. 106.8 0.0 106.8 1027. 39.69 39.86 0.88 4.25 6.81
-l=E R. SILICAlE 1. 0.2 0.0 0.2 2. 0.06 0.06 0.55 0.55 0.91
-l::A R. SILICAlE O. 0.0 0.0 0.0 o. 0.00 0.00 .11.111111 1111.11. 1111111111

~:UITlE-lIKE 40. 6.7 0.0 fl. 7 &4. 2.48 2.49 1.04 1.80 2.92
-i'IR CA A.. SIlo 2. 0.3 0.0 0.3 3. 0.12 0.12 1.26 1.26 2.06
-i'IR FE It SIL. O. 0.0 0.0 0.0 o. 0.00 0.00 .1111 ..111 II ... UI .nlliln.
-I::A FE A.. SIL 0, 0.0 0.0 0.0 o. 0.00 0.00 1111111111 1111.11. ..........
"11l. SJiL- TR FE 10. 1.7 0.0 1.7 Ifl. 0.62 0.62 1.13 2.67 4.38
"11l. SIIL.-ilURE 12. 2.0 0.0 2.0 19. 0.74 0.75 0.75 1.43 2.34
..,KlfE) A.. SIL. GO. 10.0 0.0 10.0 9£. 3.72 3.73 1.13 5.S2 9.07

TIlAHIKE 20. 3.3 0.2 3.2 30. 1.18 1.18 1.01 6.30 10.44
...,PlIlE TA..C 18. 3.0 0.2 2.8 27. 1.05 1.06 1.01 £>.40 10.61

lRO~ OXIIE 5. 0.8 0.0 0.8 8. 0.31H 0.00 0.83 1.42 3.18
RUTlLE-tIKE 35, 50S 0.5 5.3 51. 1.98 1.99 0.48 1.06 2.36
A..UMIIIHlKE 10. 1.7 0.3 1.3 13. 0.50 0.50 O.SO 2.80 4.35
ClItIlO-£NDIEEN. 53. 8.8 0.0 8.8 85. 3.C8 3.05 2.50 9.86 17.08
-~ EJIDEN. 2. 0.3 0.0 0.3 3. 0.12H 0.00 0.92 1.02 1.n
- TIIACE-fNIll&N. 2. 0.3 0.0 0.3 J. 0.12H 0.00 1.26 1.26 2.17
-SILlCIHlIGlO 2. 0.3 0.0 0.3 3. 0.12 0.12 1.3S 1.54 2.51
-II. SIL-£ND(E. 21. 3.5 0.0 3.5 34. 1.30 1.31 3.24 10.19 16. 74

SIU(D RIO! IS, 2.5 0.2 2.3 22. 0.87 0.87 0.83 2.03 3.52
-FE SILICATE 3, 0.5 0.0 0.5 5. 0.19 0.19 O.sa 1.88 3.26

IRON RICH 6. 1.0 0.0 1.0 10. 0.37 0.37 0.61 0.432 1.94
-51 FE BINARY 2. 0.3 0.0 0.3 3. 0.12 0.12 0.92 0.99 2.10
-Jl,SI-FE RIO! 1. 0.2 0.0 0.2 2. 0.06 0.06 0.20 0.20 0.42

TllIltIlI! RIOt 13, 2.2 0.3 1.8 18. 0.68 0.68 0.52 2.Z7 5.07
-TI FE 8ItRrt O. 0.0 0.0 0.0 o. 0.00 0.00 .......... ........ ..........
-FE, SI TI R1Di O. 0.0 o.e ~., --2. -i). 06 ~.06 .......11. ........ ..........
-IL, 51 TI RlDi 50 0.8 0.0 0.8 8. 0.31 0.31 o.n 1.00 1.99

Dn1ER fl. SIlo 22. 3.7 0.0 3.7 35. 1.36 1.n 2.56 3.£7 6.03
1(1 XRAYSi 3. 0.5 0.8 -i). 3 -3. ~.12H 0.00 0.68 0.99 0.99
A..LIlIPDI R1Di 12. 2.0 0.0 2.0 19. O. 74 0.75 0.68 0.98 1.71

-PUlE Il. SIL. 5. 0.8 0.0 0.8 8. 0.31 0.31 0.83 0.99 1.72
--FE. SI--fI. RlDi O. 0.0 0.0 0.0 o. 0.00 0.00 ..11 .. 1111 ...11... II"."".
-fE 11.. BINlRV 2. 0.3 0.0 0.3 3. 0.12 0.12 0.92 0.99 1.72

Immull£ll!i 32. 5.3 0.8 4.5 43. 1.67 1.68 2.09 4.13 7.15
Tor. EX[1SEIIUl 1624. 270.6 2.7 2£.7.9 2576. 99.57 100.00 0.86 5.10 8.83

--
III TYPES 1636. 272.6 3.5 269.1 2587. 100.00 99.57 0.86 5.09 8.53

• PAR1'Ia.ES IN IlJV« ARE lIlT SlmRACTED
H ao:mGS Q.ASS



312
SUMMARY OF PARTICLE ANALYSIS

ELANK SAMPLE: BLANK TO LUNG 17 - PREP 3366 2ML 0-15,22

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER 100ML 100ML 100ML PER GRAM OF NUMBER EXDGENOUS AREA £QUI. AREA EOOl. DYNAMIC
PARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE " " DIAMETER DIA~ETER DIAMETER
-------------- ---- 6-- -- 6- ---- 6-- ----- fi--- -------- -------- --------

XI0 XlO XI0 XlO WMl lUMl (UMl

SILICA 1. f 0.2 f * 4.76 6.25 0.6B (l.&B 1.11

ALUM. SILICATE 1. * o o~ * * 4.76 6.25 0.83 0.B3 1.37.L

-KAOLIN-LIKE 1. f o o~ * * 4. 76 6.25 0.83 0.83 1.34.L

-K F~LDSP./MICA O. * 0.0 * * 0.00 0.00 *f**** ********** HHHH
-FE AL SILICATE O. f 0.0 * * 0.00 0.00 ****** ********** H*H***
-CA AL SILICATE O. • 0.0 * * 0.00 0.00 ****** ********** *HH***
-ALBITE-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** ********
-NA CA AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** HHHH
-NA !=E AL SIL. O. • 0.0 • * 0.00 0.00 ****** ********** *H*HH
-CA I=E AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** *HHH*
-AL 3IL--TR FE O. * 0.0 f. * 0.00 0.00 ****** ********** HHf.fH
-AL SIL.--PURE O. f 0.0 * * 0.00 0.00 ****** ********** f.f.H*H*
-K (FEl AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** ********

TALC-LIKE 1. * 0.2 * * 4.7& 6 o)e 0.83 0.83 1. 38.LJ

-PURE TALC 1. * 0.2 * * 4.7& 6.25 0.83 0.83 1.38
IiON DiIDE O. * 0.0 * * O.OOH 0.00 ****** ********** *HHff*
RUTILE--LIKE 3. * 0.5 * * 14.29 18.75 0.45 1.8'1 4.23
ALUMINIHIKE 2. * 0.3 * * '1.52 12.50 0.27 0.2'1 0.45
ClJMBO-ENDD6EN. O. * 0.0 * * 0.00 0.00 ****** ********** ********

-PURE ENDDGEN. O. * 0.0 * * O.OOH 0.00 ****** ********** ****HU
-TRRCE-ENDDGEN. O. t 0.0 * * O.OOH 0.00 ****** ********** ******H
-SIL::CR-CDMBO O. * 0.0 * * 0.00 0.00 ****** ********** ******H
-AL SIL. -ENDOG. O. * 0.0 * * 0.00 O.M ****** t*ft**t**t u******

SILICON RICH 1. t 0.2 t * 4.7& &oje 0.55 0.55 0.9b.LJ

-FE BILICRTE O. t 0.0 * * 0.00 0.00 ****t* t**t*f**f* H**H**
IHON RICH O. t 0.0 I * 0.00 0.00 fll*** ******t*** ******H

-5I FE BINARY O. * 0.0 * * 0.00 0.00 t*ftt* t*f******* ***H*H
-AL,SI--FE RICH O. * 0.0 f * 0.00 0.00 tt**t* *ttt****** ****t***

TITANIUM RICH 2. * 0.3 * * 9.52 12.50 1. 38 1.54 3.45
-TI FE BINARY O. * 0.0 * * 0.00 0.00 ****** ********** ********
-FE,8I TI RICH 1. * 0.2 * * 4.76 6.25 0.20 0.20 0.42
-AL,BI TI RICH O. * 0.0 * * 0.00 0.00 ****** ********** ********

OTHER nL SIL. O. I 0.0 * * 0.00 0.00 *1**** **1******* H*H***
NO XRIWS 5. * 0.8 * * 23.81 ** 0.00 0.28 0.82 0.B2
ALUMINUM RICH O. * 0.0 * * 0.00 0.00 ***t** ********** HHHH

-PURE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** ********
-FE,SI--AL RICH O. * 0.0 * * 0.00 0.00 ****** ********** *HH***
-FE ~IL BINARY O. * 0.0 * * 0.00 0.00 ****** ********** ********

MISCELL.ANEOUS e * 0.8 * * 23.81 31. 25 0.79 1. 84 3.19J.

TOT. nOGENOUS 16. * 2.7 * * 75.19 100.00 0.70 1.7'1 3.10

-------- ---------- -------- ---------- ---------- ------- -------- ---------- --------

~!LL TYPES 21. t 3.5 * t 100.00 7&.19 0.63 1.78 3.&0

* PARTICLES IN BLANK ARE NOT SUBTRACTED

** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSES

l.UNG f,AMPLE: LUNG 18 - PREP 3371 3ML 0-15,16

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-

NUMBER 100Ml 100Ml 100Ml PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PARTICLE CLASS FOUND SOLUTiON BLANK SOLUTION DRY TISSUE ,: ,: DIAMETER DIAMETER DIAMETER
_0_____' ________

---- 6-- -- 6- ---- 6-- ----- E,--- ------- --------

Xl0 XlO XI0 XlO (OM) (UM) WM)

E;Ilm 480. 53.3 0.0 53.3 533. 22.03 22.44 0.77 2.01 3.28
RUM. SILICATE 1295. 143.8 0.1 143.7 1437. 59.40 60.49 O. 72 3.02 4.%

-KAOLIN-LIKE 161. 17.9 0.0 17.9 179. 7.39 7.53 0.59 2.. 02 3 :"II:"...'"
-K FElDSP./MICIl 909. 101.0 0.0 101.0 1010. 41.73 42.49 0.73 2.81 4.50
-FE III SILICATE 10. 1.1 0.1 1.0 10. 0.42 0.42 0.40 1.44 2.36
-CA III SILICATE O. 0.0 0.0 0.0 O. 0.00 0.00 *H*H*H* HH**H **********
-ALlHTE-LIKE 83. 9.2 0.0 9 :> 9·;) 3.81 3.88 0.57 1.67 2.71... ...
-Nil CA Al SIL. O. 0.0 0.0 0.0 o. 0.00 0.00 ********** ******** **********
-NA FE Al SIL. O. 0.0 0.0 0.0 O. 0.00 0.00 *H***H·H· H**H** **********
-CII FE III SILo O. 0.0 0.0 0.0 o. 0.00 0.00 H**H**** *****H* *HHHH*
-Ill SIl--TR FE 16. 1.8 0.0 1.8 18. O. 73 O. 75 0.47 2 E:":;j 4.15.J..

-Al SIL. --PURE 6. 0.7 0.0 0.7 7. 0.28 0.28 1.13 1.65 2. 71
-K(FE) Al SIL. 47. 5.2 0.0 l:" .:r 52. 2.16 2.20 1. 00 2.57 4.22J ....

TALC-LIKE 18. 2.0 0.0 2.0 20. 0.83 0.84 0.92 5.06 8.38
-PUR~ TALC 16. 1.8 0.0 1.8 18. 0.73 0.75 0.92 5.14 8.53

IRON OXIDE 6. 0.7 0.1 0.6 6. 0.23** 0.00 0.50 0.63 1. 42
RUTILE -LIKE 42. 4. 7 0.2 4.5 45. 1.84 1.87 0.57 2.52 5.63
A:..UMINiHIKE O. 0.0 0.0 0.0 O. 0.00 0.00 fHHi!*Hf HHHH HHHfHf

CJMBD-I::ND06EN. 108. 12.0 0.0 12.0 120. 4.96 3.79 1.63 7.31 12.67
-PURE ENDOGEN. 9. 1.0 0.0 1.0 10. 0.41H 0.00 0.B3 2.18 3. 77
-TRACE-ENDOGEN. 18. 2.0 0.0 2.0 20. 0.83** 0.00 0.47 1.59 2.75
-SILrCA-COMBO 6. 0.7 0.0 0.7 7. 0.28 0.28 1. 38 2.62 4.28
-AL GIL -ENDOB. 16. 1.8 0.0 1.8 18. 0.73 O. 75 2.09 7.67 12.60

SILICON RICH e·:. 5.8 0.1 5.7 57. 2.34 2.39 l.27 2.04 3.54"'....
-FE iHLICATE 3. 0.3 0.0 0.3 3. O. 14 0.14 1.26 1.82 3.15

nON RICH 39. 4.3 0.1 4.2 42. 1. 75 1.78 0.59 4.10 B.70
-SI FE BINARY 16. 1.8 0.0 1.8 lB. 0.73 0. 75 0.61 1.65 3.50
-AL, ilI--FE RICH .:. o .~ 0.0 0.2 2. 0.09 0.09 2.09 2.33 4.93.... ....

TITANIUM RICH 24. 2.7 0.0 2.7 27. 1.10 1.12 0.35 1.31 2.94
-TI FE BINARY O. 0.0 0.0 0.0 O. 0.00 0.00 ********H ******** H****H**
-FE, flI Ii RICH 2. 0.2 0.0 0.2 2. 0.09 0.09 0.61 0.66 1. 40
-AL, flI T1 RICH 10. 1.1 0.0 1.1 11. 0.46 0.47 0.45 1.12 2.24

O":HER III SIL. 34. 3.8 0.0 3.8 38. 1. 56 1.59 1. 28 4.74 7.79
NO XRA"S 7. 0.8 0.0 0.8 8. 0.32** 0.00 0.38 0.76 0.76
ALUMINUM RICH 6. O. 7 0.0 O. 7 7. 0.28 0.28 0.61 0.82 1. 42

-PURE ill SIL. 3. 0.3 0.0 0.3 3. 0.14 0.14 0.79 0.83 1. 43
-FE,flI--AL RICH 1. 0.1 0.0 0.1 1. 0.05 0.05 0.83 0.83 1.44
-FE flL BINARY O. 0.0 0.0 0.0 O. 0.00 0.00 ********** HHH** H********

MISCEll.ANEOUS 77. 8.6 0.4 8.1 81. 3.36 3.42 1.68 6.45 11.17
TOT. ElOGENOUS 2148. 238.6 1.0 237.6 2376. '3B.21 100.00 0.7B 3.82 6.62

-------- ---------- -------- ---------- ---------- ------- -------- -------- ---------- --------

~iLL TYPES 2188. 243.0 1.1 242.0 2420. 100.00 98.21 O. 77 3.Bl 0.45

t· PA"TICLES IN BLANK ARE NOT SUBTRACTED

** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSIS

E:LANK SAMPLE: BLANK TO LUNG 18 - PREP 3372 3ML D-16

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN* MEDiAN* AERO-

NUpiBER 100ML 100Ml 100ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUi. DYNAMIC
~ARTlCLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE )( ~ DIAMETER DIAMETER DIAMETER
-,------------- ---- 6-- - 6- ---- 6-- ----- 6--- -------- --------

XI0 XlO XI0 XlO tuM) (LIM) (LIM)

SILICA O. * 0.0 • * 0.00 0.00 HHH HHHHH HHHH
PLUM. SILIC.ATE 1. * 0.1 • * 10.00 11.11 0.&8 0.68 1.11

-KAOLIN-LI KE O. * 0.0 • * 0.00 0.00 ..*... **.***.**. HHHH
-K FELDSP./MICA O. • 0.0 * * 0.00 0.00 *.*••* ***.*••*** -IfH*'H**
-FE Al SILICATE 1. • 0.1 * * 10.00 11. 11 O. &8 0.68 1. 1i
-eil Al SILICATE O. * 0.0 * * 0.00 0.00 *.**.* .*****•••* ****'H**
-ALBITE-LIKE O. • 0.0 * * 0.00 0.00 .***** ***.**.*** .****1,*'"
-Nil CA AL SILo O. * 0.0 • * 0.00 0.00 *f**f* f**f*..*** ***H**f
-Nil FE Al SILo O. * 0.0 * * 0.00 0.00 ••**** f**"'**.**. HHfl'H
-Cil FE Al SILo O. * 0.0 * * 0.00 0.00 ***ff* ff*fffff*. .....Hf
-Al 5Il--TR FE O. * 0.0 f * 0.00 0.00 *.**f* f**f**f*** HHUH

-AlSIL.--PURE O. * 0.0 * f 0.00 0.00 *f**f* f**f**f**f H******
-K(FEl Al SILo O. * 0.0 * * 0.00 0.00 **l'*** f*l'***f*** H*H***

TALC-LIKE O. * 0.0 * * 0.00 0.00 *f**f* f**f****** ..HUH
-PURE TALC O. * 0.0 * * 0.00 0.00 l'l'l'l'*l' t******l'** U***Hl'

IRON OXIDE 1. * 0.1 * if 1O.00H 0.00 1. 02 1.02 2.29
RUTILE-LIKE .~ * o" * * 20.00 22.22 0.61 0.67 1. 511-. .1-

A~UMINHIKE O. * 0.0 * * 0.00 0.00 ****l'* *l'******** HH**H
CDMBO-':NDOGEN. O. * 0.0 f. * 0.00 0.00 l'l'*l'** *l'***l'*l'** ****H**

-PUR,: END06EN. O. * 0.0 f. * O.OOH 0.00 *l'**** **l'******* ******U
-TRAGE-ENDOGEN. O. f. 0.0 * * 0.00** 0.00 l'l'**l'* *l'l'****l'** H**H**
-SIII CA-COMBO O. I': 0.0 f. * 0.00 0.00 f*f.*t* l'********l' HHHH
-Al :3Il.-ENDOG. O. I': 0.0 * * 0.0(1 0.00 *f.**t* t********* *Hn*H

SILICON RICH 1. * 0.1 * * 10.00 11.11 1. 02 1.02 1.77
-FE SILICATE O. f 0.0 * * 0.00 0.00 ****** **f.******* ********

nON RICH 1. * 0.1 * * 10.00 11.11 0.68 0.68 1. 44
-SI FE BINARY O. * 0.0 * * 0.00 0.00 *t*f.** **f.******* H*Hf.H
-Al,SI--FE RiCH O. * 0.0 * * 0.00 0.00 *t*f.** t*****t*** ********

TITANiUM RICH O. * 0.0 * * 0.00 0.00 tt**** t**t****** ********
-II FE BINARY O. * 0.0 * * 0.00 0.00 *t**f* t**l'*****l' H**HH
-FE, BI TI RICH O. * 0.0 * * 0.00 0.00 *f.l'*l'* ********** H****H
-AL,SI TI RICH O. f 0.0 +. * 0.00 0.00 ***l'l'l' **.f****l'* ********

OTHER ilL SIL. O. t 0.0 * * 0.00 0.00 *l'l'*l'* *l'******** l'H*****
NO XRAYS O. * 0.0 * * 0.00** 0.00 **f*** ***f.f.f.**** H**f**f.
ALUMINUM RICH O. t 0.0 * * 0.00 0.00 **f.f.f.* *l'*l'****** **ff.f.***

-PURE Al SIL. O. * 0.0 * * 0.00 0.00 f.f*f*l' ********** ********
-FE,HI--Al RICH O. * 0.0 * * 0.00 0.00 f.**f.*l' l'**l'l'**l'** H******
-FE ilL BINARY O. if 0.0 * * 0.00 0.00 fl'*l'*l' *l'*l'****** H******

MiSCEllANEOUS 4. t 0.4 * * 40.00 44.44 0.92 2.29 3.%
TilT. EXOGENOUS 9. f 1.0 if * '30.00 100.00 0.73 -J .j£:' 3.901..1L.~

-------- ---------- -------- ---------- ---------- ------- -------- ---------- --------

!ilL TYPES 10. f ; ,
if * 100.00 90.00 0.75 2.23 4.181-"

~; PAF:TIClES IN BLANK ARE NOT SUBTRACTED
H· ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSES

LUNG ~,AMPLE: LUNG 19 - PREP 3377 4Ml D-14

NUMBER NUMBER NET TOTAL MASS
IN iN IN NET TOTAL MEDIAN* MEDiAN* AERO-

NUMBER 100ML 100Ml 100ML PER GRAM OF NUMBER EXDGENOUS AREA EQUI. AREA mUI. DYNAMIC
~'ARTICLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE % % DIAMETER DIAMETER DIAMETER
_._------------ ---- 6-- -- 6- ---- 6-- ----- &--- -------- -------- --------

Xl0 Xl0 Xl0 XiO WM) WM) WM)

SILICA 250. 16.7 0.4 16.3 116. 21.16 22.72 0.67 11.68 19.04
ALUM. SILICATE 465. 31. 0 0.3 30.7 219. 39.98 42.92 0.61 2.97 4.87

-KAOLIN-LIKE 128. 8.5 0.2 8.3 59. 10.84 11. EA 0.50 2.62 4.22
-K FElDSP./MlCA 2&2. 17.5 0.0 17.5 124. 22.72 24.39 0.&5 2.56 4.10
-FE riL SILICATE 1. 0.1 0.0 0.1 O. 0.09 0.09 0.37 0.37 0.60
-CA Al SILICATE 1. 0.1 0.0 0.1 O. 0.09 0.09 0.24 0.24 0.40
-ALBITE-LIKE 18. 1.2 0.1 1.1 8. 1. 47 I. 58 0.48 4.15 6. 71
-NA GA Al SIL. O. 0.0 0.0 0.0 o. 0.00 0.00 ********** ******** **********
-NA i=E Al SILo O. 0.0 0.0 0.0 o. 0.00 0.00 H******** H****** **********
-CA FE Fll SIL. O. 0.0 0.0 0.0 O. 0.00 0.00 H*****H* HH**** **********
-ill 'm--TR FE 9. 0.6 0.0 0.6 4. 0.78 0.84 0.55 1.13 1. 85
-Al :m. --PURE 4. 0.3 0.0 0.3 " 0.35 0.37 0.37 0.65 1. 07...
-KIFE} Al SIL. 2? 1.5 0.0 1.5 11. 1. 99 2.14 1. 02 2.80 4.61".

mlC-UKE 77. 5.1 0.0 5.1 37. b.68 7.17 0.74 3.33 5.52
-PURE TALC 64. 4.3 0.0 4.3 30. 5.55 5.96 0.75 3.57 S.(19

mON mDE 24. 1.6 0.1 1.5 11. 1. 99** 0.00 0.65 1. 54 3.67
RUT! lE--LIKE 17. 1.1 0.1 1.0 7. 1. 30 1.40 0.31 1. 14 'j l:'1:'

I...,J,J

ALUMINIl-LIKE 3. 0.2 0.0 0.2 1. 0.26 0.28 1.02 1. 49 2.33
CDMBD-ENOOGEN. 242. 16.1 0.0 16.1 115. 20.99 19.4b 1. B8 6.37 11.03

-PURE ENDOGEN. 30. 2.0 0.0 2.0 14. 2.50H 0.00 0.B5 1.23 2.13
-TRAL:E-ENOOGEN. 3. 0.2 0.0 0.2 1. 0.26** 0.00 1. 02 2.B4 4.91
-5IUCil-COMBD 26. 1.7 0.0 1.7 12. 2.25 2.42 0.68 4.18 6.82
-ill EiI l. -ENDDS. 35. 2.4 0.0 2.4 17. 3.12 3.35 2.86 5. 74 9.42

SILICON RICH 11. 0.7 0.1 0.6 4. 0.78 0.84 0.45 1.% 3.40
-FE SiI LI CATE 4. 0.3 0.1 0.2 1. 0.26 0.28 1.54 2.19 3.79

IfiON RICH 15. 1.1 0.1 1.0 7. 1.30 1.40 'J.75 2.75 5.82
-51 FE BINARY 3. 0.6 0.0 0.6 4. 0.78 0.84 0.55 2.68 5.68
-AL, :,1 --FE RICH o. 0.0 0.1 -0.1 -0. -0.09 -0.09 ***HH*** ******** H********

TITANiLM RICH B. 0.5 0.1 0.4 3. 0.52 0.56 0.50 1. 24 2.77
-TI FE BINARY O. 0.0 0.0 0.0 O. 0.00 0.00 ********** ******** ****HH**
-FE,SI TI RICH O. 0.0 0.0 0.0 o. 0.00 0.00 **H**H** HHU** U****H**
-Al,SI TI RICH 3. 0.2 0.0 0.2 1. 0.25 0.2B 0.37 1.25 2.50

OTHER I1l SILo 3. o .j 0.0 0.2 1• 0.26 0.2B 2.86 3.31 5.44• L.

NC XRAYS 24. 1.6 0.1 1.5 11. 1.99** 0.00 0.40 1.b4 1.64
ALUMINUM RICH 5. 0.3 0.(1 0.3 2. 0.43 0.47 (1.47 0.58 1.00

-PURE Al SILo 2. 0.1 0.0 0.1 1. 0.17 0.19 0.61 0.66 1.14
-FE,SI--Al RICH 1. 0.1 0.0 0.1 O. 0.09 0.09 0.55 0.55 0.%
-FE Al BINARY " 0.1 0.0 0.1 1. 0.17 0.19 (1.40 0.42 0.74L..

MISCEllANEOUS ';}.., 1.8 0.0 1.8 13. 2.34 2.51 0.58 1. 95 3.3BL.,.

TOT. EXOGENOUS 1091. 72..7 1.1 71.6 509. 93.15 100.00 0.73 5.% 10.33

-------- ---------- -------- ---------- ---------- ------- --_._---- -------- ---------- --------

ALL TPES 1172. 78.1 1.3 76.B 547. 100.00 93.15 0.73 5.90 10.13

* PARTICLES IN BLANK ARE NOT SUBTRACTED

** ENDOGENOUS CLASS
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KANK SAMPLE: BlRNK TO LUNG 19 - PREP 3378 4ML D-14

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL NEDIAN* MEDIAN* RERO-

NUMBER 100ML 100ML 100~iL PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DVNAMIC
~'ARTiCLE CLASS FOUND SOLUTION BLANK SOLUTiON DRY TISSUE y; ~ DIAMETER DIAMETER DIAMETER
_._------------ ---- 6-- -- 6- ---- 6-- ----- E.--- -------- --------

XI0 XlO XI0 XlO WMi WMi (!JMi

SILICA 6. * 0.4 * * 31.58 35.29 0.37 0.47 0. 76
PLUM. SILICATE 4. * 0.3 * * 21. 05 23.53 0.50 0.63 1.03

-KAOLIN-LIKE .:i. f 0.2 * * 15.79 17.65 0.55 0.64 1. 03
-K FELDSP.iMICA O. * 0.0 * I 0.00 0.00 ****** ********** H**f***
-FE Al SILICATE O. I 0.0 I I 0.00 0.00 HII** UHltt*H HUH·**
-CA AL SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** ********
-ALBITE-LIKE 1. f 0.1 f f 5.26 5.BB 0.37 0.37 0.59
-NA CA AL SIL. O. * 0.0 * I 0.00 0.;)0 *f*f** ********** 44**4***
-NA FE AL SILo O. • 0.0 • * 0.00 0.00 ***ff* **4f*4f*** 4H4**·H
-CA =E AL SILo O. f 0.0 * * 0.00 0.00 ****** f**f****4* HHHH
-AL 5lL--TR FE O. * 0.0 * 4 0.00 0.00 ***f** ******f*** H***H*
-AL SiL.--PURE O. * 0.0 * 4 0.00 0.00 **UH H*****4** *HH4H
-KW::i AL SIL. O. * 0.0 f * 0.00 0.00 *****4 ********4* HHHH

TRLC-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** HHHH
-PUR.:: TALC O. t 0.0 * 4 0.00 0.00 ****** *ff*t***** *ff*ffH

IRON OXIDE 1. t 0.1 * * 5.26H 0.00 0.45 0.45 1. 01
RJTILE-UKE 2. * 0.1 * * 10.53 11. 75 0.33 0.30 0.81
Ii-UM INJ::j-U KE O. t 0.0 * * 0.00 0.00 ****** *****f*ff* HHUH
C:JMBD-I::NDD6EN. O. * 0.0 * 4 0.00 0.00 **f*** ********** H**HH

-PLRE ENDOGEN. O. * 0.0 * * 0.00** 0.00 ****** Hf******* H**HH
-TRACE-ENDDGEN. O. *' 0.0 * * O.OOH 0.00 ****** ********** *H*HH
-SIllCA-COMBO O. ,. 0.0 * * 0.00 0.00 ****** ********** fH***H
-Al BIl. -ENDOG. O. ,. 0.0 * * 0.00 0.00 ****** ***t****** ********

S[LICON RICH 2. * 0.1 * * 10.53 11.7E, O. 75 0.82 1. 42
-FE GILICATE 1. * 0.1 * * 5.26 5.B8 0.45 0.45 0.78

IHON R::CH 1. * 0.1 * * 5.26 5.88 0.37 0.37 0.78
-SI FE BINARY O. * 0.0 ,. * 0.00 0.00 ****** *f.f.***t**,. tHH***
-Al, BI--FE RICH 1. * 0.1 * 4 5.26 5.B8 0.37 0.37 O. 78

T::TANIlJM RICH .~

" 0.1 * * 10.53 11. 76 0.50 o [:"c 1. 23.... .oJ';

-TI FE BINARY O. * 0.0 4 * 0.00 0.00 ****** ********** HH****
-FE,SI TI RICH O. * 0.0 * * 0.00 0.00 ****** ********** H******
-AL,SI TI RICH O. " 0.0 * * 0.00 0.00 ****** ********** ********

O"iHER III SIL. O. " 0.0 * * 0.00 0.00 ****f* ********** H**H**
NO XRAIIS 1. * 0.1 4 4 5.26** 0.00 0.0'3 0.09 0.09
ALUMINUM RICH O. * 0.0 4 * 0.00 0.00 ****** *******4** H*H***

-PURE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** H******
-FE,SI--AL RICH 0. * 0.0 4 * 0.00 0.00 ****** ********** ****H**
-FE ~IL BINARY O. 4 0.0 4 4 0.00 0.00 **"*** t*lt****** ********

MISCELLANEOUS O. * 0.0 4 * 0.00 0.00 *4**t* **f******* *H*tf*,.
TOT. EiOGENOUS 17. * 1.1 t * 89.47 lOO.OO 0.38 0.60 1.03

-------- ---------- -------- ---------- ---------- ------- -------- ---------- --------

~ILL TYPES 19. * 1.3 * * 100.00 B9.47 0.3B 0.59 1.10

4· PAfiTlClES IN BLANK ARE NOT SUBTRACTED
44 ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSES

LUNG SAMPLE: LUNG 20 - PREP 3492 lML D-574

PI\RTICLE CLASS

NUMBER
IN

NUMBER 100ML
FOUND SOLUTION

---- 6--
XI0

NUMBER
IN

100ML
BLANK
-- 6­
XlI)

NET TOTAL
IN NET TOTAL

100ML PER GRAM OF
SOLUTION DRY TISSUE
---- 6-- ----- 6---

XI0 XII)

NUMBER EXOGENOUS
MEDIAN*

AREA EQUI.
DIAMETER

ruM)

MASS
MEDIAN*

AREA EQUI.
DIAMETER

AERO­
DYNAMiC
DiAMETEH

0.00 **********
3.31 0.57

1 •.,
dl

2.46

3 .1~::

4z66

r " ..
...' I t~~

5.63
5.90

b.OB

~, <!t:::
t:. • .l.'.';

12.92

2.70
3.6::

19.6::

4.4::
3.7:l

10.94
5.94

i1 i I
.... Ill)

1.41

3.39

1.32

2.80

2.32

5.26

7.87
" ~~~ ...;.,j

2.21
1.54

0.55

2.14
5.16

2.64

1.77
1.83
3.70
3.39

11.33
1.82

1.54 2.67

******** H*******lf

1.42 i.. • .i.~r

4 11 7.1/f

1.66 3.70
f**HH* HHHHH

HHHH H*******lf
0.83 1.3cl

*HfHH ***H:****lf

2.52 4.10
3.19 S.21}

2.49 4.0.l
3.37 5.39
2.73 4.49

*HHH* H*HHHif

0.82
• 'co
1.1....J

0.52

0.61
0.59
2.09
2.09

0.83
0.64
0.63
1.70

0.88
2.09
0.83
0.79
0.99
0.79

0.68
0.61
0.31
0.37

*H*HHH{I (\r.
v ....v

1.52

2.77

0.00
1.16

0.89

0.00
0.18
0.27
1. 79
0.00
0.27

3.93

0.18

0.63
1.79
1.16
0.36

5.36
0.00
0.00

0.89
5.45
0.36
0.36

0.00 **********
0.80 0.45
0.00 **********
0.18 0.75

16.98 0.71
67.02 0.72
6.26 0.76

44.59 0.74
2.41 0.73

0.09 1.54
0.00 **********
0.80 1.02

100.00 0.72

0.31
0.31
0.85**
1.01
(d6

14.61
6.37**
3.57**
0.78
3.42
2.41
0.54
1.55
1.01
0.31
1.32
0.00
0.16
0.23
1.55
2.25**
0.23
0.00
0.08
0.00
!J.70

86.95

14.76
58.28
5.44

38.77
2.10
0.00
0.70
0.00
0.16
0.00
2.87
0.78
4.74

124.
33.

204.
13.
13.
37.
44..,,.

7•
O.

67.
44.
13.
57.

O..,
I.

"v.

630.
275.
154.
33.

147.
104.
23.

10.
67.
97.
10.

636.
2512.
234.

1671.
90.

O.
30.

3.
O.

30.
3748.

4.3
3.7

3.3
20.3
1.3
1.3

166.3
9.0
0.0
3.0
0.0
0.7
0.0

63.3
249.9

0.7
6210
27.3
15.3
3.3

14.7
10.3
2.3
6.7
4.3
1.3
5.7
0.0
0.7
1.0
6.7
9.7
1.0
0.0
0.3
0.0
3.0

372.91.3

0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

1.0
0.3
0.0

0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3
0.0

0.0
0.0
0.0
0.0

, ~

... J

20.3

2.3

14.7
10.3

1.3
4.0
4.3
0.7

62.6
27.3

0.7
0.0

12.3
3.3

23.3
166.3

9.0
0.0
3.0
0.0

,.., l""I

u.J

6.7
4.3
1.3
co ..,
..i. t

15.3

64.3
250.3

0.0
0.7
1.0
6.7
9.7
1.0
0.0
0.3
0.0
3.0

374.2

"1...

13.

o.
"...

"""Li.

1.
o.

0.
9.

"...
3.

20.

,,,....

46.
10.
44.
31.

7.
20.
13.
4.

17.
O.

O.
37.
10.
bL
4.
4.

29.

1"1"0".
186.

193.
751.
70.

499.

o.
"7.

1123.

-PURE TALC

SILICA
ALUM. SILICATE

-KAOLIN-LIKE
-K FELDSP./MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
-NA FE AL SIL.
-eA FE AL SIL.
-AL SIL--TR FE
-AL SIL--PURE
-K(FE) AL SIL.

HILe-LIKE

mON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
CCiMBO-ENDOGEN.

-PURE ENDOGEN.
-TRACE-ENDOGEN.
-SILICA-COMBO
-AL SIL.-ENDOG.

SJ LICON RICH
-FE SILICATE

IF:ON RICH
-51 FE BINARY
-AL,SI--FE RICH

TlTANIUM RICH
-n FE BINARY
-FE ,51 TI RICH
-AL,SI TI RICH

OTHER AL SIL.
NC XRAYS
ALUMINUM RICH

-PURE AL SIL.
-FE,SI--AL RICH
-FE AL BIt~ARY

MISCELLANEOUS
mT. EXOGENOUS

PH TYPES 430.5 1.7 428.9 4310. 100.00 86.95 0.73 3.88 6.61[

* PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLABS



318

SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO LUNG 20 - PREP 3493 lML [1-574

NUMBER NUMBER NET TOTAL MASS
IN IN IN NET TOTAL MEDIANi! MEDIAN* AERO-

NUMBER 100ML 100l'lL 100ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUI. DYNAMIC
PI\RHCLE CLASS FOUND SOLUTION BLANK SOLUTION DRY TISSUE i: 1: DIAMETER DIAMETER DIAMETER
_.~------------ ---- 6-- -- 6- ---- 6-- ----- 6--- -------- -------- ------_.~

X10 X10 Xl0 X10 (UM) (UMj ruM)

S::UCA 3. if 1.0 * * 60.00 75.00 0.47 1.00 1.64
Al.UM. SILICATE 1. * 0.3 * * 20.00 25.00 0.37 0.37 0.60

-KAOLIN-LIKE O. * 0.0 * * 0.00 0.00 **i!*** **i!*ifi!**** HUHH
-K FELDSP.jMICA O. * 0.0 * * 0.00 0.00 H**H *****UH* H***Hlf
-FE AL SILICATE O. * 0.0 * * 0.00 0.00 ****H ****H**** H****H
-CA AL SILICATE O. * 0.0 * * 0.00 0.00 HUH HHHH:H H****H
-ALBITE-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** H****H
-NA CA AL SIL. O. * 0.0 * * 0.00 0.00 H**H HH*HH* H**H:H
-NA FE AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** H*****if
-CA FE AL SIL. O. * 0.0 * * 0.00 0.00 H**** H****HU U*HH,f
-AL SIL--TR FE O. * 0.0 * * 0.00 0.00 ****** ********** H***H1f
-AL SIL.--PURE O. * 0.0 * * 0.00 0.00 ****** H******H H****H
-K(FE) AL SIL. O. * 0.0 * * 0.00 0.00 ****** ********** HHHH

TIILC-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** *******,f
-PURE TALC O. * 0.0 * * 0.00 0.00 H**** ********** ******H

mON OXIDE 1. * 0.3 * * 20.00** 0.00 0.68 0.68 1.5;;
RUTILE-LIKE o. * 0.0 * * 0.00 0.00 ****** ********** H*****if
Al.UMINA-LIKE O. * 0.0 * * 0.00 0.00 ****** ********** **lfHHif
WMBO-ENDG6EN. O. * 0.0 * * 0.00 0.00 ****H H*H-HH* *****Hi~

-PURE ENDOGEN. O. * 0.0 * * O.OOH 0.00 H**** ********** H-****H

-TRACE-ENDOGEN. O. * 0.0 * * 0.00** 0.00 H**** ********** *******;~

-SILICA-COMBO O. * 0.0 * * 0.00 0.00 ****** ********** *****H;~

-AL SIL.-ENDOG. O. * 0.0 * * 0.00 0.00 ****** ********** H**HH
SILICON RICH 0. * 0.0 * * 0.00 0.00 ****** ***H**H* H****H

-FE SILICATE O. * 0.0 * * 0.00 0.00 ****** ********** ******H
H:ON RICH o. * 0.0 * * 0.00 0.00 H**** H*****H* HH**H

-S1 FE BINARY O. * 0.0 * * 0.00 0.00 ****** ********** *****Hi~

-AL,SI--FE RICH O. * 0.0 * * 0.00 0.00 H**** HH**HH ****H**
TITANIUM RICH O. * 0.0 * * 0.00 0.00 ****** ********** *****H·i:

-TI FE BIt~ARV O. * 0.0 * * 0.00 0.00 H**H ******H** H****H
-FE,SI TI RICH O. * 0.0 * * 0.00 0.00 ****** ********** H**HH
-AL,SI ·T RICH O. * 0.0 * * 0.00 0.00 ****** ********** ********I.

Q,oHER AL SIL. O. * 0.0 * * 0.00 0.00 H**H H******H H****H
ND XRAVS O. * 0.0 * * O.OOH 0.00 ****** ********** HH**H
~LUMINUM RICH O. * 0.0 * * 0.00 0.00 *H*H HHH*H* HHHH

-PURE AL SIL. ,-, * 0.0 * • 0.00 0.00 ****** ********** HHHHv.
-FE,SI--AL RICH O. 11 0.0 if • 0.00 0.00 HUH H******** HU***;~

-FE AL BINARY t, * 0.0 if * 0.00 0.00 H***lI ********** H*****,fv.

MISCELLANEOUS O. * 0.0 * * OsOO 0.00 H**H ********** H*****,f
TOT. EXOGENQUS 4. * <1'-" * * 80.00 100.00 0.45 1.00 1. 7:;l • .J

-------- ---------- -------- ---------- ---------- -------- -------- ---------- ------_.-
?ILL TYPES 5. f 1.7 * * 100.00 80.00 0.47 0.97 " ",,\f'1".0.'

l' ~'ARTICLES IN BLANK AqE NOT SUBTRACTED
H ENDOGE~~OUS CLASS
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LUNG SAMPLE: LUNG 21 - PREP 3383 ii'lL D-569

SUMMARY OF PARTICLE ANALYSES

PI~RTI CLE CLASS
NUMBER
FOUND

NUMBER
IN

100ML
SOLUTION
---- 6--

X10

NUMBER
IN

100ML
BLANK
-- 6­
Xl0

NET TOTAL
IN

100ML
SOLUTION
---- 6--

XIO

NET TOTAL
PER GRAM OF

DRY TISSUE
----- 6---

X10

NUMBER EXOGENOUS
MEDIANt

AREA EQUI.
DIAMETER

(UM)

MASS
MEDIAN*

AREA EQUI.
DIAMETER

(UN)

AERO­
DYNAMIC
DIAMETEri:

0.92 2.0iS
HfHi!H **********

SILICA
ALUM. SILICATE

-KAOLIN-LIKE
-I( FELDSP./MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
-NA FE AL 5IL.
-SA FE AL SIL.
-Ai. SIL--TR FE
-AL SIL.--PURE
-K(FEl AL SIL.

TIILC-LIKE
-PURE TALC

mON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
COMEO-ENDOGEN.

-PURE ENDOGEN.
-TRACE-ENDOGEN.
-51 LICA-COMBO
-AL SIL.-ENDOG.

51 LICON RICH
-FE SILICATE

mON RICH
-51 FE BINARY
-AL,sr--FE RICH

TJ TANIUM RICH
-iI FE BINARY
-FE ,51 TI RICH
-AL ,51 TI RICH

OTHER AL SIL.
t~C XRAYS
ALUMINUM RICH

-PURE AL SIL.
-FE ,SI--AL RICH
-FE AL BINARY

MISCElLANEOUS
TCiT. EXOGENOUS

270.
68l.
136.
450.

8.
,;
v.

lB.
O.
O.
O.

21.
20.
18.
./\
LV.

10.
6.

59.
6.
o.
,
J..

O.
1.
1.

37.
4.
9.
1.
'"....

13.
O.
1.
3.
4.

40.
7.
4.
1..
'"...
7.

1110.

226.9
45.3

150.0
2.7
0.0
6.0
0.0
0.0
0.0
7.0
6.7
6.0
3.3
3.3
2 (,

19.7
2.0
'" .,....r
0.3
0.0
0.3
0.3

1.3
3.0
0.3
0.7
4.3
0.0
0.3
1 ,;.... v

1.3
13.3
2.3
1.3
0.3
I"'). ,.
'JJ (

369.9

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.i)
0.0
0.0
0.0
0.0
0.0
0.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
(\ r\
v.'....

0.3

90.0
226.9
45.3

i50.0
'" .,.i..t

0.0
6.0
0.0
0.0
0.0
7.i)

6.7

3.3
3.3
2.0

19.3
2.0
2.7
0.3
0.0
0.3
0.3

12.3
1.3
3.0
0.3
U" ..,.,
4.3
0.0
0.3
1.0
1.3

13.3
2.3
1.3
0.3
0.7

369.6

1005.
2536.
506.

1675.
30.

O.
67.
o.
o.
O.

78.
74.
67.
37.
"'.,JI.

22.
216.

30.
4.
O.
4.
4.

138.
15.
34.
4.
7.

48.
O.
4...

.i.J..

15.
149.

4.
7.

26.
4129.

23.36
58.91
11.76
38.93
0.69
0.00
1.56
0.00
0.00
0.00
1.82
" .,.,
.L.lw

1.56
0.87
0.87
0.52**
5.02
!\ co·....v•.J~
0.69
0.09**
0.00**
0.09
0.09
3.20
0.35
0.78
0.09
0.17
1.12
0.00
0.09
0;26
0.35
3.46**
0.61
0.35
0.09
0.17
0.61

95.93

24.35
61.41
12.26
40.58
0.72
0.00
1.62
0.00
0.00
0.00
1.89
1.80
1.62
0.90
0.90
0.00
5.23
0.54
0.63
0.00
0.00
0.09
0.09
3.34
0.36
0.81
0.09
0.18
1.17
0.00
0.09
0.27
0.36
0.00
0.63
0.36
0.09
0.18
0.63

100.00

0.73
0.70
0.50
0.76
0.61

HUH-UH

0.86
HHHHH

HHHHH

H**HHH

0.68
0.43
0.99
0.61
0.61
0.40
0.30
0.27
0.75
0.68

HlfHHHlf

2.33
0.55
0.71
0.33
0.43
0.20
0.92
0.28

If**lfHi!***

0.06
0.55
1.38
0.75
0.52
0.50
0.55
0.61
0.38
0.67

3.17
3.90
1.83
4.06
1.11:,

H******

3.23
H*Hi!U

HHlfH*

H******

2.78
4.21
1.82

0.60
2.64
2.32

0.68

I"'; ~."'"

L.JJ

0.55
1,'90
0.53
1.16
0.20
1.01

0.06
1.00
3.46
1.87
• 1:",
L •••'!

0.55
0.67
1.17
3.77

5.17
6.41
2.%
6.5;)
1.6;)

*HH**t'H

*****HU·t

HHt****·t

f.HHi!HH

~ 1:"
"t,·..JCi

6.92
3.02
3~02

3.61
7.06
1.17

HHHHH

3.711
0.9l
3.29
0,92
2.4;5
0.4:2
2.1:3

0,12
2.00
5.71

2.e}
0.96
1.U
2.0:1

ttL TVPES 1157. 385.6 385.2 4304. 100.00 6.20

* PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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SU~jMHRY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO LUNG 21 - PREP roo,""!""!1 1ML D-572"jjo't

NUMBER NUMBER NET TOTAL M"C:~
,.H~~

IN IN IN NET TOTAL MEDIAN* MEDIAN* AERO-
NUMBER 100ML 100ML 100ML PER GRAM OF NUMBER EXOGENOUS AREA EQUI. AREA EQUr. DYNAMIC

PiiRTICLE CLASS FOUND SOLUTION BLANr( SOLUTION DRY TISSUE k k DIAMETER DIAMETER DIAMEiE!\
_.~ ---- -- ------ ---- 6-- -- 6- ---- 6-- ----- 6--- -------- ------_ ..

X..., XI0 XI0 XI0 (UM) (UM) (UM!.IJ

SILICA O. f 0.0 * * 0.00 0.00 HUH H**H**** *HHf*",
ALUM. SILICATE o. if 0.0 '* * 0.00 0.00 if***H HH·HHH ifH*'Hf·f

-KAOLI N- LI KE O. f 0.0 * * 0.00 0.00 H*Ht HHHHH *UH*H
-K FELDSP./MICA O. if 0.0 * * 0.00 0.00 H**** *u*u**** H**HdH
-FE AL SILICATE O. if 0.0 * * 0.00 0.00 HHH HH*H*** H**H1H
-CA AL SILICATE O. if 0.0 f f 0.00 0.00 **UH *Uf****** HH**H
-ALBITE-LIKE O. if 0.0 '* f 0.00 0.00 HUH HUHUff H****H
-NA CA AL SIL. O. if 0.0 * f 0.00 0.00 HUH ***HifH** H**fiHH
-NA FE AL SIL. O. f 0.0 * * 0.00 0.00 **UH H****fH* *H:HJHH
-CA FE AL .""ITi O. * 0.0 * * 0.00 0.00 HU** HHHHH HfH**;f~,u..,

-AL SIL--TR FE 0. f 0.0 * f 0.00 [)atlO HUH HHifHH* H**HH
-At. SIL--PURE O. * 0.0 * * 0.00 0.00 HUH *HHfHH HHHH
-K(FE) AL SIL. O. * 0.0 * * 0.00 0.00 HUH HHHHH HHH-H

TI\le-LIKE o. * 0.0 '* * 0.00 0.00 HUH HHffHH HHH*if
-PURE TALC O. * 0.0 11 * 0.00 0100 HUH HH**HH HHH*if

mON OXIDE o. f r\ I") '* * O.OOH 0.00 HUH HHHHH HHHiHVIV

RUTILE-LIKE 1. f 0.3 f f 100.00 100.00 0.30 0.30 0.67
ALUMINA-LIKE O. * 0.0 * * 0.00 0.00 H**H ********H HUHfif
CDMBO-END06EN. O. *" 0.0 * * 0.00 0.00 HUH HHH*Hf HUHH

-PURE ENDOGEN. O. * 0.0 '* * O.OOH 0.00 HUH ***fHHH H****H
-iRACE-ENDOGEN. O. f 0.0 * '* 0.00** 0.00 HUH Hfii-HHH *H,*,*H'~

-SILICA-COMBO O. * 0.0 * '* 0.00 0.00 H**** H******** H****H
-AL 5IL.-ENDOG. O. * 0.0 * * 0.00 0,00 H**H HHffHH HH**H

SILICON RICH O. '* 0.0 * * 0.00 0.00 H**** H***HH* *****H'f
-FE SILICATE O. f 0.0 * f 0.00 0.00 HHH ******HH HHHH

IF:ON RICH O. * 0.0 * * 0.00 0.00 H**** ********** HHHifif
-SI FE BINARY O. * 0.0 * f 0.00 0.00 ****** ********** *****if*;~

-AL,SI--FE RICH O. * 0.0 * * 0.00 0.00 H**H ********** ******H
TITANIUM RICH ,-, * 0,0 * * 0.00 0.00 H**H HHHHH **HHHv.

-TI FE BINARY O. * 0.0 * * 0.00 o(\,-, ****** HH****** HH**H.vv

-FE,S! T! RICH O. * 0.0 * * 0.00 0.00 H**H HHH**** **HfHif,.
-AL,SI TI RICH O. * 0.0 * * 0.00 0.00 H**** *******H* H****H

OTHER AL SIL. O. * 0.0 * f 0.00 O.C;'(J H**H H******** HH**H
NC XRAY5 ,'. * 0.0 * f 0.00** 0.00 H**** f**fH**** HH*Hi'v.
ALUMINUM RICH O. * 0.0 f * 0.00 0.00 H**** HHHH** HH**H

-PURE AL SIL. O. * 0.0 * * 0.00 0.00 HHH ********** *HHHlf
-FE,SI--AL RICH ,) * 0.0 * f 0.00 0.00 H**H H*****Hf HUH*"'."

-FE AL BINARY O. * 0.0 * * 0.00 0.00 H**** ***H***H HHHH
MISCELLANEOUS t'! * 0.0 * * 0.00 0.00 H**** f********* H**HHv.

mT. EXOGENQUS 1- * 0,3 * if 100.00 100.00 0.30 0.30 0.5::

-------- ---------- -------- ---------- -----_ ... _-- -------- -------- ---------- -------_.
PiLL TYPES i. '* 0.3 f * 100.00 100.00 0.30 0.30 0.67

* PARTICLES IN BLANK ARE NOT SUBTRACTED
H ENDOGENOUS CLASS
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LUNG SAMPLE: LUNG 22 - PREP 2711 Li-1 6ML [1-.398

SUMMARY OF PARTICLE ANALYSES

PI\RTICLE CLASS

NUMBER
IN

NUMBER 100ML
~OUND SOLUTION

---- 6--
XIO

NUMBER
IN

1DOML
ELANK
-- 6­

XIO

NET TOTAL
IN NET TJTAL

100ML PER GRAM OF NUMBER EXOGENOUS
SOLUTION DRY TISSUE 4 k
---- 6-- ----- b---

X10 Xl0

MEDIAN*
AREA EQU1.

DIAMETER

(UM)

MASS
MEDIAN* AERO-

AREA EQlJI. DYNAMIC
DIAMETER DIAMETEH

S:: LleA
Al.UM. SILICATE

-KAOLIN-WE
-K FELD5P./MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-NA CA AL SIl,
-NA FE AL SIL.
-CA FE AL SIl,
-AL SiL--TR FE
-At. SIl.--PURE
-f«FE) AL SIL,

HiLe-LIKE
-PURE TALC

mON OXIDE
RUTILE-LIKE
Al.UMINA-LIKE
CDMBO-ENDOGEN.

-PURE ENDOGEN,
-TRACE-EN[iOGEN.
-81 LIGA-COMBO
-AL SIL.-ENDOG.

SILICON RICH
-FE SILICATE

IF!ON RICH
-51 FE BHJARY
-AL,SI--FE RICH

TITANIUM RICH
-TI FE BINARY
-FE ,Si TI F:ICH
-AL .51 TI RICH

OTHER AL SIL.
t~L XRAYS
ALUMINUM RICH

-PURE AL SIL.
-FE,SI--AL RICH
-FE AL BINARY

MISCELLANEOUS
WT. EXOGENOUS

456.
464,
260.
110.
21.

O.

O.
1.
O.

31.
9.

18.
2.
2.

39.
34.
12..,
I.

Ii.
1.

20.
17.

9.
4.

14.
'1...
o.
.~

.J.

6.
SIB.

12.
4.

31.
1093.

19.5
19.8
11.1
4.7
0.9
0.0
0.1
0.0
0.0
0.0
1.3
0.4
0.8
0.1
0.1
1.7
, C"
,I, .~I

0.5
0.3
0.0
0.0
0.1

0.9
0.7
1.1
0.4

O.b
0.1
0.0
0.1
0.3

22.1
0.9
0.5
0.2
0.1
I ­•• J

46.7

0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
O.l)
(1.1
0.0
0,0
0.0
0.0
0.0
(].O
0.0
0.0
0.0
0.0
0.0
0.0
\).0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
o.c'
0.0
r. i
v ...

19.3
19.8
11.1
4.7
0.9
(f.t)

0.1
(}.O
0.0
0.0
< "I ...l

0.4
0.8
('.1
0.1
1.6

0.5
,).3
0.0
0.0
0,1
0.1
0,9
0.7
1.1
0.4
0.2

0,0
0.1

22.1
0.9
0.5
0.2

1.3
46.6

5090.

2923.
1.,·.......
.",J t.

236.
O.

:"'­
VI.

11.

349.
101.
202.
22.

414.
382.
135.
79.

O.
11.
34.
""\"'1
1..£'.

225.
191.
292.
101.
45.

157.

o.
34.
b7.

5812.
247.
135.
45.

349.
12252.

27.53
28.22
15.81
6.69
1.28
0.00
0.12
0.00
~).06

0.00
1.89
0.55
1.09
•• 1.-·

:) ....4

0.12
2,24H

2.07

0,43
O.OOB
0.06**
0.18
0.12
1.22
1.03
1158
0.55
0.24
0.85
0.12
0.00
0.18
0.36

31.43H

1.34
!j.73
0.24
0.12
1.89

66.27

41.55
42.58
23.86
10.09
1.93
0.00
0.18

0.09
0.00
2.84
0.83
1.65
0.18
;).18
0.00
3.12
1.10
0.55
0,00
0.00
0.28
0.18
1.84
1.56
2.39
0.83
0.37

0,18
O,O(i

0.28
0155
0.00
2.02
1.10
0.37
0.18
2.84

100.00

0.54
0.59
0.52
0.79
0.54

**********
3.15

*H*******

0.55
0.45
0.99
1.36
1.38
0.51
0.40
0.45
1.02

*H*******
1.26
1.02
3.87
0.40
0.38
0.35

0.50
0.27
0.33

HHHHH

0.37
0.61
0.8:
0.57
0.5(;
0.68
1.70
0.58
0.54

2.47
2.93
2.82
~ ':iI'~.~v

1.54
HH*H*

3.51
*H*HH

2.40
2.31
3.26
1.54
1.54
2.13
2.14
1.80
4.16

********
1.26
2.84

2.73
1.77
f .,~

.l..I.J

0.63
0.99
0.36

H****H

0.92

0.96
1.89
2.89
2.77

4,0;3
4,81
4,54
5.29., ",....._.J

H**H***"
5.6B

HHtHHii

HtHHH;!

3,94
-:; .,C)
..... ! '

5.36
,.., E:'t:"
i.. ,_" ..1

4177
4 7("
Ii 1

2.80
-. '-d
{;L.l

H**H**H

:.17
4,64
7.0a
4,7::
., -,1·,
"t: ,',,;

3.67
1.3:3
2.20

2.0a
1.51

2.613
25+
110(j

312t1
510:~

4.80

?:lL TYPES 1651, 66.27 0.6(1 2.66 4.26

I· PARTICLES IN BLANK ARE NOT SUBTRACTED
H ENDOGENOUS CLASS
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SU~MARY OF PARTICLE ANALYSIS

NUMBER NET TOTAL

Pt1RTICLE CLASS

NUMBER
I!~

NUMBER 100ML
FOUND SOLUTION

IN
100ML
BLANK

IN NET TOTAL
100~L PER GRAM OF NUMBER EXOGENOUS
SOL!.JT!m~ DFN TI3SUE % Ii

MEDIAN*
AF~~A EQUI.

MASS
MEDIAN* AERD-

AREA EQUI. DYNAMIC
DIA~1ETEF; DIAMETEE

---- 6-- -- b- ---- 0-- ----- 6---
XLI)

H****H
HfHFH

HHHH

H**H,H
HHHH

HHH-H

HHHH

*****f*-,
HHH-jH-

HHHH

HHHH

*u****-,
HHHH

HHHH

*HH*H

*:'+H-*'..,
HHHH

H*HH+

HHHH

HHHH

HHHf..t

HH*Hif

HHfH'f

HHfH-'

HHH-H-

*****'1+.
H**HH

H-fHH-,

HHHiH

*HHH-,

HHHH

0. 4~5

HHHH

HHHH

fHHH<f

fUff**"
fHHHlf

• r--
oi .....i.;i).bc

0.45 O~45

f***** ********t*
****** *****t****
****t* tt********
**t*** *f**f*****
f**f** f*"*f**f***

f-*f-it** tff-tff-*IO'"
.f**** **t*****tl
*flf*J f*ff*f*tff
*****~ t*I*******
*****J **********
****** *I******t*
**f*** "**********
**f*** *****f****
*"***** f****f****
****** **********
****** **ft****ft
f***f* *******f**
f***f* **********
t+'**ff ***f.******

i*ff.f.* **********
tfff.** *"*********
i***** **********
****** *"*********
****** **********
**f*** ***f.******
f.f.**** *t***t*tt*
t***** **********
****f.* *t**f.***f.*
*t*fff. ft***t****
**t*** ***f*t**t*
ff.*tf* ****f.f**ff.
****f-* **********
*****f. ***f.**f.f**
*t**** f.****f.****
****f+' ******f***
tt**f-* f.ttt*t**tf.

0100

0.00

0100

o~oo

i)~ UU

0.00
i).00

0.00

0.00

0.00
0.00
0.00

i:.on

0.00

o.oc

0.00
0100

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

o~oo

0.00

100;00

100~OG

:).00

c).oo
)100

0.00

:) ~OO

o~oo

o~oc

CJ.OO

r).OO
U.i)\)

i).OO

0.00

0.00

:.)~OO

::).00

0.00

0.00

0.00

,).OOH
O.OOH

0,00

(:;:00
0.00

0:00

0.00

33.33**

G.OO
0.00

16.67**

50~OO

"(, ,v,
'_".' I''''\''*

.,
J.,
f

*
*
*
*
*
f

*
f

*
*
*
*
*
*
*
*
*
f

f-

*f-
I

*
".,
t

*
*
!l-

*
*
*
*
f

t

*
'*
*
I

*
'*
'*
*.,
*
*
*
*
*
*
*
*
*
*
*.,
it
it

'*
'*f-
t

t

'*
'*
'*f-
'*it
it

*
*

t\O

l\ (1;
'.~. '."

!\ II
V.'..~

(J.O

0.0

iJ.ij

0.0
0,0
0.0

0.0
0.1
0.0

0.0
0.(;

0.0

0.0

0.0

(1:0

0.0
0.0
0.0

0,0

0.0

0.0
0.0
0.0
0,0

0.0
0.0

t

"*
"*
f

"*
*
f

*
*
*
*
*
t

*
t

t

t

t

t

"*
*
t

"*

*
*
*
*
*
*
t

*
*
t

*
*
*
"*
I

t

r,
\:.

r,v.

3.

i).

{~v.

r,
'.:.

,,\v.

l'\v.

o.

('
'J.

"u.

Ot

...,
v.

o.

,.,
.:..

o.
O.
o.

o.

o.

,",
'.'.

o.

o.

0.

3.

o.

o.
O.

-NA CA AL SIL.
-NA FE AL SIL.
-CA FE AL SIL.
-AL SIL--TR FE

-FE AL SILICATE

-K(fE) AL S!L~

T~iLC-L!KE

-PURE TALC

-K FELDSP./MICA

-CA AL SILICATE
-ALBITE-LIKE

-AL S!L.--PURE

-AL,S!--FE RICH

-KAOLIN-LIKE
ALUM. SILICATE

-FE SILICATE

-PUF:E AL SIL.
-FE ~SI --AL ~:ICH

-FE AL BINARY

RUTILE-LIKE

~lSCELLr~NECUS

-TI FE BINAFY
-FE~SI rl R!CH
-AL.SI T1 RICH

OTHER AL 51 L.
ND ~JAY5

IHON OXIDE

lEON RICH
-5I FE BINARY

S::UCA

TITANIUM RICH

rCT. EXOGENOUS

SilICON ETCH

ALUMINA-LIKE
:DMBO-ENDGGEN.

-PURE ENDQi3E\.
-TRACE-ENDOGE~1.
-SILICA-COMBO
-At. SIL.-ENDOG.

··)1~ 5(1,0::' La·:....J

1 PARTICLES IN BLANK ARE NOT SUBTRACTED
*~ ENDDGENJU: :~ASS
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SUMMARY OF PARTICLE ANALYSES

LUNG SAMPLE: LUNG 22 - PREP 2712 U-2 6ML [;-396

PliRTICLE CLASS
NUMBER
FOUND

NUMBER
H~

100ML
SOLUTION
---- 6--

Xl(1

NUMBER
IN

100ML
BLANK
-- 6-
Xl0

NET ~OTAL

IN NET TOTAL
100Ml PER GRAM OF
SOLUTION DRY TISSUE
---- 6-- ----- 0---

Xl(I XlO

NUMBER EXOGENOUS
'1 '1"' :.

MEDIAN*
AREA EQUI.

DIIiMETER

rUM)

MASS
MEDIAN!'

AREA EQUI.
DIAMETEF

fUM!

AERD­
[iVl''1AMJC
DIAMETEf':

12.05 0.71
4~5:l

,., ~r:"

J, I,)

2.90

3.80

5.4tJ
4.60
4.511

1.4:5
1,2~S

5.89

0.63
3,713

HH***H·~

1.77
10.3'1

2.84

3.36

0.41
2.30
2.90

1.02

0.84
0.72

2.36
2.75
0.68

6.00
3.40

2.89 4. 7'~

0.76 1.2(J

0.55 \\91

0.76 1.2;,
3.18 7 I 1:t

0.55 0.9:5
4.31 7.02

1.12 1.84

5.l! 1O.a:3

4.06 7.0,+

0.61 1.3tJ

1.63 2.8:2

(\ E::C: 'f '{"i
V.·J·_' ....... !

H*H*H

H**HH fHHHHif

H*H*** H*******,f
***H*** HH**H*,f

0.75 1.6:3
******** H*HH,FH
H**H** H**HHH

0.50

,•. ,"'i
\)".j I

(i.58

0.45

G.88

1.02

i'\ ~"..,

\,/.,J.,J

0.55

0.45

0.55

0.55
0.55

,..... ""\

\,l.JI

0.57

0.22

0.37

3.87

0.56

0.24
0.45

0.83

0.55

0.68
0.68
0.57

HH******

0.31
HHHHH
HH******

O,£)O
0.20
0.10

0.(10

0,29
0.29

3.23
1.18
2.06

2.64 0.45
0.10 0.68
0.29 0.68
0.00 **********
0.00 **HH****
(1.00 HHHHH

0.88
0.49
0.00
0.10
1.7b

1.86
1. 47
1.08
0.10
1.27
0.00
0.00
0.59
0.69

0.00
2.84
0.29
0.69
0.00

41.63 0.58
45.64 0.51
22.92 0.55

100100

0.00

1.85

1.78
1.30
1.03

0.14**
0.14**
0.14
0.07

,~ ""1
~J ......

0.21

0.48

0.07
1 r"\l"'!
.i..k~

0.07
0.21
0.00
J.OO
0.00
2.26
0.82
1.44

2.46**
1.98
0.21

0.07
D.89
0.00
0.00
0.41

0.75

0.75

31.85
15.99
8.41

27.48**
0.62
OJ34

29.05

69.79

388.
284.
224.
164.
15.

o.
o.
o.

164.
'~~.",-,v.
30.
30.
15.

15.
45.

493.
179.
314.
45.
45.

537.
433.

269.

194.
O.
O.

90.
105.

bO02.
134.

"1",
I'';.

6345.
.957.
3494.
1836.
t03.

15243.

1.3
0.1

c: "'1
'J. f

. ..,
I. !

1.2
0.0
0.1
0.0
0.0
0.0
1.5
0.6
1.0
0.1
0.1

0.5

19.7
21.6
10.8

0.1
0.1
0.1
0.0
1.2
0.9
(Y.7

0.5
0.0
0.6
0.0
0.0
0.3
0.3

18.b
0.4
0.2
0.0
0.0
0.8

47.3

(I.O
0.0
0.0

0.0
0.0

0.1
0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0

0.0

0.1
o f\

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.1

(1.i)

i\ ."')
v.i..

0.0

0.5
0.1
0.1

0.0
~ .,......

0.1
0.1
1.8

.". l\V.V

0.1

0.9
0.7

0.1

1.5
0.6
1.0

0.0
0.0

19.8
21.6
10.8
5.7
1.2
0.0

0.5
0.0
0.6
0.0
0.0
0.3
0.3

18.7
0.4

0.8
47.4

3"

...,..,

.i.t.
f
1.

6.
"1
I.

o.

2.

19.
15.
11.
1.

13.
O.

f
! •

18.

o.
O.

33.
12.
21.
3.
3.

38.

1.
26.

2.

3.
11.

428.
466.
234.
123.

403.
9.
5.
O.

1024.

SILICA
ALUM. SILICATE

-KAOLIN-LIKE
-K FELDSP./MICA
-FE AL SILICATE
-CA AL 51 LICATE
-ALBITE-LIKE
-Nil CA AL SIL.
-NA FE AL SIL.
-CA FE AL SIL.
-AL SIL --TR FE
-AL S1 L. --PURE
-K(FE) AI. SILo

HilC-LIKE
-PURE TALC

mON OXIDE
R1JTILHIKE
ALUMINA-LIKE
CDMEO-ENDOGEN.

-PURE ENDOGEN.
-TRACE -ENWGErj.
-SILICA-COMBO
-AL SIL.-ENDOG.

S1 LICON RICH
-FE SILICATE

mON RICH
-51 FE BINARY
-AL.sr--FE RICH

TITANIUM RICH
-TI FE BHJARY
-FE .51 TI RICH
-AL.SI TI RICH

OTHER AL SIL.
NO XRAY5
AI.UMINUM RICH

-PURE AL SIL.
-FE,SI--AL RICH
-FE AI. BINARY

M:: scnLANEOUS
TOT. EXOGENOUS

liLL TYPES 1469. 68.0 0.3 67.7 21842. 100,00 69.79 0.60

jf PAPTICLES IN BLANK ARE NOT SIJBTR.ACTED
.... ENDOGErJOUS CLABE



LUNG SAMPLE: LUNG 22 - PREP 2727 !j-J 30r~L D-401

SUMMARY o~ PARTICLE ANALYSES
324

NET TOTAL
PER GRAM OF

DRY TISSUEP!~F.TI elE CLASS
NUMBER
FOUND

NUMBER
TM
.i.i1i

100MI.
SOLUTION
---- 6--

XI0

NUMBER
IN

100ML
BLANf;.
-- 6­

XIO

NET TOTAL
IN

100ML
SOLUTION
---- 6--

X10
----- 6---

NUMBER.,
h

EXOGENOUS
MEDlAN*

AREA EQUI.
DIAMETEF,

fUM)

MASS
MEDIAN*

AREA EQUI.
DIAMETER

fUM)

AEF~D-

DYNAMIC
D1A~lETEF;

(UMi

51.41 0.59
32.72 0.67
15.19 0.57
9.83 0.93
0.78 0.92

0.00 **********
0.49 0.95
0.10 0.24

0,00 **********
0.00 **********

SILICA
ALUM. SILICATE

-KAOLIN-LIKE
-K FELDSP.lMICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
-NA FE AL SIL.
-CA FE AL SIL.
-AL SIL --TR FE
-AL SIL.--PURE
-K( FE) AL SIL.

TIlLe-LIKE
-PURE TALC

mON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
COMBO-ENDOGEN.

-PURE ENDOGEN.
-TRACE-ENDOGEr4.
-SILICA-COMBO
-AL SIL.-ENDOG.

SILICOt~ RICH
-FE SILICATE

mON RICH
-sr FE BINARY
-AL ,sr --FE RICH

TITANIUM RICH
-TI FE BINARY
-FE \51 TI RICH
-AL,SI TI RICH

OTHER AL 51 L.
1m XRAYS
ALUMINUM RICH

-PURE AL SIL.
-~ElSI--AL RICH
-FE AL BINARY

MISCELLANEOUS
TDT. EXOGENOUS

531.
336.
156.
101.

8.
"v.
c:v,

1.
o.
o.

22.
7.

17.
")""..
1.

33.
C"
~I.

9.
2.
1.
o.
1.

32.
9.

14.
..,
"".

O.
6.
4.
4.

100.
5.
1.
L
.;,

26.
1035.

4.9
3.1
1.4
0.9
0.1
0.0
0.0
0.0
0.0
0.0
O.L
0.1
0.2
0,0
0.0
0.2
0.3
0.0
0.1

0.0
0.0
0.0
0.3
0.1
0.3
0.1
0.0
0.2
0.0
0.1
0.0
0.0
0.9
;", /\v.v
0.0
0.0
0.0
0.2
9.6

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.1

4.9

1.4
0.9
(1.1

0.0
0.0
0.0
0.0
0.0
(J1I2

0.1
0.2
o(J

0.0

0.3
0.0
0.1
0.0
0.0
0.0
0.0
0.3
0.1
0.3
0.1
0.0
0.2
0.0
0.1
0.0
0.0
0.9
0.0
0.0
0.0
0.0
0.2
9.5

,.,...,...,~

~'~i-.

1414.
656.
425.
34.

O.
21.
4.
o.
O.

93.
29.
-,;00,
U.,

8.
4.

93.
135.
21.
34.
6.
I,
'I.

r,
V.

4.

38.
135.
59.
B•

97.

..,,,
4·J.

17.
17.

417.
21.
4.
4.
8.

93.
4321.

45.91

13.57
8.78
0.70
0.00
0.43
0.09
0.00
0.00
1.91
0.61
1.48
0.17
0.09
1.91H

0.43
0.70
0.17**
o.oon
0.00
0.,)9
2.78
0.78
2,78
1.22
0.17

0.00
A C'..,
" • .J':'

0.35
0.35
8.61H

0.43
0.09
0.09
.' i'"
\). i (

1. 91
89.30

2.14
0.68
1.66
0.19
0.10
0.00.-...",
oJ, li.

0.49
0.58
0.00
0.0(1
0.00
0.10
3.12
0.88
3.12
i "),
.110010

0.19

0.58
0.39
0.39
0.00
0.49
0.10
0.10
0.19
2.14

100.00

0,61
0.43
0.68
1.70
0.45
0.57
{).26
G.79
0.45
0.61
;\ t:'ev.-_'-oJ

HHHHH

0.45
0.43
0.45
0.35

0.33
0.32

H********
Ii I";
'i, .. !

0.50
0.27
0.54
0.52
0.20
0.68

0.45
0.56

6.46
3.65
4.54
..., J::C'
~ J'~.'..;

1.30
HH**H

1.01
0.24

H**HH

HH****

1. 74
1.01

1;89
0.45
2.21
1.08
2.84
1.86
0.67
0.55

H**H**

0.45
4.20
0.79

1.51
0.36
0.69

HHHH

tj,ol

0.33
1.46
0160
0.20
0.68
0.55

18.14
16.66

10,54
6.00
7,3~3

4.07
2.1·+

H**HH**

1.6:3
0.40

********H

H********
-, C'
L.uIJ

3. i4
O. 7~5
4.9 it
2.40
4.4:2

1.16

HHHHJH

0.74
7.27
1.37
5.4~:

3.2t

HHHHlH

0.65
i.2:3
;-, er=
V.,J·.)

1.4tS
1.04
0,34
1.17

"f ,!.-.,
"J..I..'-t.l:

2518~)

1160, 10.7 0,1 10.6 4339. 100, (lr) 89.30 0.56 16.63 28. Of)

~. PARTICLES IN BLANK ARE NOT SUBTRACTED
f~ ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLAI~K TO LUNG 22 - PREP 2725 [j-3 30ML [-401

NET TOTAL
IN

100ML
SOLUTION
---- 6--

Xl0

PIIRTICLE CLASS
NUMBER
FOUND

NUMBER
IN

100ML
SOLUTION
---- c--

X10

NUMBER
IN

100ML
BLANK
-- 0-

XiO

NET TOTAL
PER GRAM OF NUMBER EXOGENOUS

DRY TISSUE ~ %
----- 6---

Xl0

MASS
MEDIAN* MEDIAN*

AREA EQUI. AREA EQUI.
DIAMETER DIAMETER

rUM)

AEFiD­
DYNAMIC
DIAMETE";

Al.UM. SILICATE
-KAGl IN-LIKE
-f( FELDSP ./MleA
-FE At. SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-~~A CA AL SIL.
-NA FE AL SIL.
-CA FE AL SIL.
-Al SIL --TR FE
-At. SIL. - -PURE
+(FE) Al SIL.

TIlLC-LIKE
-PURE TALC

mON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
COMBO-ENDOGEN.

-PURE ENDQGEN.
-TRACE-ENDOGEN.
-SI LICA-COMBO
-AL SIL.-ENDOG.

51 LICON RICH
-FE SILICATE

mON RICH
-SI FE BINARY
-AL,SI--FE RICH

TITANIUM RICH
-Tl FE BINARY
-FE ,SI T! RICH
-AL .SI TI RICH

O··HER AL SIL.
r~[) XRAYS
ALUMINUM RICH

-PURE At SIL.
-FE.SI --At RICH
-FE At. BINARY

M::SCELLANHlUS
TnT. EXOGENOUS

3.
o.
O.
(J.

O.
O.
O.
o.
O.
O.
o.
O.
o.
o.

O.
1.
O.
1.
O.
1.
(,v.

O.
O.
o.
O.
O.
O.
o.
O.
1.
O.
O.
O.
O.
4.
8.

*
*
*"
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*"
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

0.0
O.CJ
0.0
0.0
0.0
0.0
0.0
0.0
0.0
(i.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
.'.... ,\"v.v

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
t,1
VI,L

*
if

*
if

*
*
*
*
*
*
t

*
*
*
*
*
"*
*
*
*
*
*
*
if

*
*
*
*
*
*
*
*
*
*
*
*
*
"*
*
*

if

*
*
*
*
*
*
*
*
*
*
*
if

*
*
*
*
*
*
f-

*
*
I!-

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

30.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
().OO
0.00**

10.00
0.00

10.00
O.OOH

10.00**
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

10.00B

0.00
0.00
0.00
0.00

40.00
80.00

37.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00

12.50
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1).00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1).00

50.00
100,00

0.37 0.82
****** **********
f**f** *****"*****
****** *********"*
****** **********
****** **********
f***** **********
****** **********
f***** **********
****** **********
f***** **********
***f** *******1'**
f1'**** **********
f***** **********
****** **********
****** **********

0.45 0.45
****** **********

0.37 0.37
****** *f*f*t*f**

0.37 0.37
**t*** **********
****** **********
****** **********
****** **********
****** **********
****** **********
****** **********
****** **********
****** **********
4****f **********
****** **********
****** **********

0.37 0.37
****** **********
****** *****"*****
****** **1'***"****
*f*ff* ******"*"***

0.61 1.88
0.50 1.86

113~5

HHH*"

H*****if

*HHHif

HfHHif

H****H

HHHfif

H***Hi!

HHHfif

H*HtH
HUHf!f

ffHHf-!!

HUHH

*******-1.
HHH*;f
HHfHif

0.6:3
*U*l"H'-.
*******-1,
H**HH

HUHH

HHHH

HU***,I,
*H***H
HHHH
HHHH:

*B*HH
*HUH,.
***HH,.

0,37
HU***'I:

HHHH

********
H**HH

3.2:2

fill TYPES 101 * l) .1 * 100.00 80.00 0.40 1.86 3~24

li PARTICLES IN BLANt< ARE NOT SUBTRACTED
t+ ENDOGENOUS CLASS
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LUNG SAt~PLE: LUNG 22 - PREP 2714 lH 7ML D-415

NET TOTAL
IN NET TOTAL

100ML PER GRAM OF NUHfER EXOGENOUS
SOLUTION DRY TISSUE f. f.P,iF!TICLE CLASS

NUMBER
IN

NUMBER 100ML
FOUND SOLUTION

---- 6--
Xl0

NUMBER
IN

iOOML
BLANK
-- 6­

X10
---- 0--

Vir,
11. .. '..'

----- 6---

MEDlAi'1i*
AREA EQUJ.

DIAMETER

(JM)

MASS
MEDIAN"

AREA EQLiI.
DIAMETER

fUM)

AERQ­
D\;NAMIC
DrAMETEE

tUM]

0.18 0.61

100.00 0.53

0.00 t*tt*ttt**
O.,jO H*,,*******

"'!: '"'l,.,

215~3

'f ,..,-
1.JI~

0.713

b.J't

4.1:2

6. -;f'
.f :"';'
i • .Jt:i

3.3(;

2.80

3.79

4.71

16.90
7.8:~

5.8t

9.47
7.0]

H*******·\

HHHHH

*******H'~

2.0:3
0.97

U**fHH'f

****fHU·;

~.56

I) C'I
L.·.jQ

l.ue

1.25

0.37

2.51

3.82

.L.,.:L:::

2.32
2.11

1.83

2.30
3.89

1.02
0.59

4.28

1.02
1.54
4.02

0.34

0.79
1.55
0.77

0.18
H******
H******

******** ***H***H
HH:**H HH****H

0.78
0.67

t*HiH*
H******

9.7t
4.51

********
2.80

**H:H**

0.52

O.5tj

0.60
0.51
0.68

0.51

0.. 35

0.57
0.57

0.43

0.37

0.37
0.45

0.47
0.45
0.38
0.43
(>,30
0.45

**********
1.54

**********
**********
**********

0.64
ij.43
1.(0

0.00
..,. "
,.;;,.00

0.83

0.28 0.37
1.01 V.,j{

0.00 0.45
0.28 0.68

1.10
0.00
0.00

0.09
0.83

0.00
0.28
0.00
0.00
0.00
2.94
1.01
2.66

0.55

0.28

0.55

0.00 **********
0.00 **********
1.47 0.43

2.66
1.19
2.39
f 1A
.i..,i.V

0.28

22.11
13.21

., ~Ci

~.J,

40.19
46.05

2.18
0.98

0.15
0.00
0.00

0.45

2.18
0.68

0.23

1.20
0.23**
0.08H

0.23

~ '·Vi
.... .i.V

0.45
1.61**

0.23

0.90
0.08
0.68
0.00
0.00
0.23
0.83

16.08ff

32.96
37.77
18.13
10.83
1.96
0.00
0.23
0.00
0.00
0.00
2.41
0.83
2.18

82.01

27.
O.
Cr.

217.

O.
41.

O.
O.
1\v.

41.

41.
393.
176.
353.
163.
14.

14.

217.
41.

353.

122.

434.
149.
393.
81.
81.

2%.
393.
122s

5941.
6808.
3269.
1953.

o.
O.

41.
149.

2898.
41.

14784.

~"\ l\
V.V

1.0

G.2

0.0

0.9
0.0
0.1

0.1

0.1
0.0

0.0
0.0

0.8
1.0

1.1
0.4

0.2

0.1
0.1
1.0
0.5
0.9

0.3

0.0

0.1
0.0

0.1

0.4
0.0
0.3

0.6

0.4
7.5

0.0

,~ j
.i.t.,

8.5
5.1

15.4

38 .. 4

0.1

i\ 1"­v.v

,., r.
\.J .\J

0,0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.0
0.1
0.0
0.0
0.0

0.0
0.0

f: (\v.v

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
1).0
t\ /\v I ~~/

0.0
0.0
0.0
0.0
0.0

V
·· ,..

0.2

1.0

0.1

8.5
co ,
...i. ~

0.1

0.9
0.0
o I

O.C'
0.0
0.0
1.1
0.4

1.0

0.2

0.0
0.1

0.8
1. t)

0.3
0.6

0.0

0.5
0.9
0.4
0.0
0.3

0.4
7.b
0.1
0.1
0.0
0.0

38.6

15.6.., .,
J.£.£

O.
3.
O.
O.
o.

2.

9.

11.

3.

o.

6.
6.

24"

29.

3.
11.

26.

29.
9.

16.

o.
O.

16.

1.
3.
3.

29.
."lJ.

26.
12.
1.

241.
144.

215.

442.
5(2.

1094.

SILICA
ALUM. 81 LICATE

-KAOLIN-LHI
-K FELDSP./MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
-NA FE AL sIL.
-CA FE AL SIL.
-AL SIL--TR FE
-AL SIL. --PURE

MISCELLANEDUS
TDT. EXOGENOUS

-K(FE) AL SIL.
TlllC-LIKE

-PURE TALC
IHON OXIDE
RUTILE-LIKE
Al.UMINA-LiKE
CDMBO-ENDOGEN.

-PURE ENDOGH~.

-TRACE-ENDOGEN.
-SILICA-COMBO
-AL SIL.-ENOOG.

S:UCON RICH
-FE SILICATE

IHari RICH
-51 FE BINARY
-AL,SI--FE RICH

TITANIUM RICH
-TI FE BINARY
-FE ,SI II RICH
-AL.SI n EICH

D·-HER AL SIL.
ND XRAYS
Al.UMINUM RICH

-PURE AL SIL.
-FE ,51 --AL RICH
-FE AL BI!~AR(

~~LL TYPES .,""'-....
l.j.jl1 47.1 0.3 46.9 82.01 (~ t:". ~

\.... '-' ... 4.40 ., .......,
{.J!

" PARTICLES IN BLANK ARE NOT SUBTRACTED
*~ ENDOGENOUS CLASS
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SUMMARY OF PART!CLE ANALYSES

LUNG SAMPLE: LUNG 22 - PREP 2715 [j-5 7j\'L D-397,481

PI,RTICLE CLASS

NUMBER
IN

NUMBER 1001'1L
FOLIND SOLUTI ON

NUMBER
IN

100ML
BLANK

NET iOTHL
IN NET TOTAL

100ML PER GRAM OF
SOLUTIOI~ [tRY TISSUE

NUMBER EXOGENOUS
MEDIAN*

AREA EQUI.
DIAMETE~:

",.~-c,Ho:;,

"lEDIAt~1:

AREA EQU!.
DIAMETER

AERO­
DYNAMIC
DIAMETEf\

---- Q-- -- 6- ---- 6-- ----- 6---
XIO X10 Xli) Xl\) rUM:

230. 1,02

""'l ., •.,
JIll

,..., ".-:,

£. • .i.f':i

8.913
i,41

U. It

4. 3~5

.5.34

3162
4.33
4,20

L..Vi)

0.91

61B~5

0.60
0100

20.57

~, ...,..,
iii ({

4.87
8.813
2.57

: l:'~~
,.;;.. >_!.~

H·-lf**-lfHdH

2,8a

4,6,S
**H**H·H

****HHdH

4.19
4.67

0*36

1.83

1.24
0.42

5.18
5.43

2.17
0.46

11.88

3.28

2.55

0.36
2.93

4.17
0.36

2.65

2.29

2.60
2.. 70
.j ''':q40.,,,,, ..

0.44
2.a6

HHHH

1.46
1.48
4.i9

G.81 1.40

0.96 2.(:':,

1.18 2.64
HHHH HHHHH

L,2o
0.55

iHfHHH

0,,38

0.33
l'. er
\),_; ..l

0.38

0.79

O.. 5S'

0.40

0.45
0.40
0.55
0.83

0.54

0.49

1.02
0.35

0.33

0.31

0.30
0.60

0.40

0.62

0.75

0.55

0.40
0.59

0.42

0.54

H**HHH

1.13
1.26

2.86
HHHHH

0,00

£' • ..:)0

0,10

1.38
0.30

0,00
0,10
0.00

0$20

3.05
0.69
0,30
1.08
0,00
0,39
0.30
0.39
0,00
0.79
0,49

0.10
0.00
1.87

0,30
0.00
3.05
0.79
0.79

0.79

41.71
21.35
12.89

1.18
0.00

43.73

1.97
100,00

0.00

0.41

0.15
4.39B­
1.58
0.41
0.87
0.36B­
0.10**

0.20

0.05
(;.00
1.23

0.36
0.15

0.97
1.58

0.72

0.31
O&O~i

0.20
0.15

0.05
0.00
0.97

0.00

6.69

43.20H

0.41
0.26
0.00
0.10

11.09

""" .., ..L~, IJ.

21.67

95.

142.

83.

0.

o.

O.
47.

165.
35.

224.

12.
O.

284.
224•
366.
83.
35.

130.

24.

ij.

71.
FJ....
'"......

59.

24.

35.
1016.
366.
95.

201.

2563.
1547.

5009.
5250.

35.
47.

9987.
95.

12007. 51.94

0.0

r, "V,V

0.1
.... "'1.'1

0.6

!\ .,1,,'.,,-

0.4
0.1
0.1
2.6
1.0
0.2
0.5

0.2

6.7
4.0
0.4
0.0

0.2

0.0

0.0
0.0
0.7
0.6
1.0
0.2

0.6

0.1
0.3
0.0
0.1
0.1
0.1

i" joio..J,1

~.., f.
J,).t.i

26.0

31.2

0.0
0.1
0.0

0.0
r, A
v.v

0.0

0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.1
0.0

0.0
0.0
0.0
0.0

0.0

,;. "v.v
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

OrO
0.0
0.1

0.0
0.0

0.1

0.5
0.2

0.0
o j

0.6

0.2

0.0

0.0

0.6
0.2
0.4
0.1
0.1
2.7
1.0

4.0
0.4
0.0

0.0

1.0
0.2
0.1
0.3
0.0
0.1
0.1
t\ 1
Y ...

13.8
13.0
6.7

0.6
31 .. 4

26.0
0.2
0.2
0.0

,
i I

o.
l::......

12.

3.

8.

.:.
I
l.

2.

17.
7.

3.

O.
6.

L
O.

19.
8.

14.

l~
• 't.

31.
7.
3.

11.
O.
4.
3.

O.
24.

89.

217.
131.

449.

847.
8.

1021.

ALUM. SILICATE
-KAOLIN-LIkE
-K FELDSP./MICA
-~E :~L SILICATE
-CA AL 51 LICATE
-ALBITE-LIKE
-NA CA Al SIL•
-NA FE AL SIl,
-CA FE AL SIL.

S:: LrCA

O~}'ER AL STL.
NO XRAYS
ALUMINUM RICH

-PURE AL SIL.
-FE ,SI --Al. RICH
-FE AL BH~ARY

irLSCHLANEOUS
TOT. EXOGENOUS

-AL SIL--TR FE
-AL 51 L. --PURE
-KiFE) Al SIL,

TIlLC-LIKE
-PURE TALC

mON OXIDE
RUTILE-L IKE
Al.UMINA-LIKE
COf'l..BO- ENDOGEN.

-PURE ENDOGEN,
-TRACE-ENDOGEN.
-81 LICA-COMBO
-ill SIL. -ENDOG.

S::UCON RICH
-FE SILICATE

maN RICH
-51 FE BINARY
-AL,SI--FE RICH

TITANIUM RICH
-Tl FE BINARY
-FE ,51 TI RICH
-AL ,51 II RICH

!iLL TYPES 1966. 60.4 0.3 60.1 23117. 100.00 51.94 4.07

l' PARTICLES IN BLANK ARE NOT SUBTRAC1ED
fi; ENDOGENOUS CLASS
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LUNG SAMPLE: LUNG 22 - PREP 2716 U-6 7i'lL D-415,416

NET TOTAL
IN

100ML
SOLUiION
---- b--

XI0

Pi~RT! ClE CLASS
NUMBER
FOUND

NUMBER
IN

lOOML
SOLUTION
---- 6--

Xl0

NUMBER
IN

lOOML
KANt;
-- 6-
X10

NET TOTiiL
PER GRAM OF NUMBER EXOGENOUS

DRY TISSUE k k
----- 0---

Xi(,

MEDIAN*
AREA EQU;.

DIAMETER

(UMl

MASS
MEDIAN*

AREA Ef)UI.
DIAMETEF;

(UM)

AERO­
DYNAMIC
DIAMETE!i

3.4i3
4.4'1

1.4:5

4.70

.! .-,Ii
"tILe:

4.1.1

0.41~

318'~

1.6ij

8.1't

4.37

2.00

0.77

4.0:3

~.; 1':.1"':
l';',"'t.:::.

16.94
5.17

2.71

!"1 ::''1:'
'.'1'-' ....

.~ '"":"j.\

~'~'..

1.48

4.99

0.49

5.10

0.66

(jibe

:::.61

.., ...,~

"';;',k.':'

., C:"':'
":'a'_'~

0.37

2.73

0.86

0.28

1.25
1.76
2;98

1. ;,)0 1,64
2.10 2.1':]

0.44 O.SA
1.25 2c4't

1; 00 1~ 7]

0.20 0.44

3.40 1.1..'-
i ",,.., ,., -t'",,!
~ .;)~ ..:.. J.':

******** ***H*****

HHHH HHHH,H

HHHH *HH*HH
HHHH HHHHlH

Ii "'!!
'J,.&:.l

:f =:~
\1."_; ..'

0.37
0.32

0.66

0.37

0.33

0.89 0.50

0.54

0.45 0.79
0.00 (.5::

1.25 0.40

2.65 0.39

0.18
1.34

2.32 0.63

0.00 **********
1.16 i).26
0.09 0.20
0.18 0.40
0.45 0.37

0.45 0.30
1.96 ,:,.99
0.45 0.79

0.80 0.37

t), t)()

G,OO
0.09

0.00 0.61

0.00 **********
0.00 **********
0.00 ****f*****

0.98 0.38
0.62 0.30
0.00 **********

46.30 0.06
41.57 0.66
17.75 0.58
16.41 0.73
0.98 0.52
0.09 1.02
0.45 1.62

100.00 0.63
1.12

0.40
1.75
0.40
0.40
1.54**
::' t:::c::
4.·~oJ

j C",
~ •..J'"
0.24
0.00
1.04
0.08
0.16
0.40
0.80
8.91H

0.88
0.56
0.00
0.24

0.72

89.39

41.39
37.16
15.87
14.67
0.88
0.08
0.40
{).OO
0.00
0.00

o.
t,v.

o.

t.

11.

28,

6.
28.

74.

2B.

';
.i.!.

11. 0.16
851 1.20

C, 0,08H

6. 0.08

6. 0.08**

34. 0.48

148.
28.

74. 1.04

51.
108.

635.
63.
40.

O.
17.
80.

1132.
1047.

6<

2650.
2952.

, .... .."
:;,;!iO.

0.(1
(i.O

0.0

18.3
16.4

0.2

0.1
0.5

6.5
0.4
O.C)

0.3

0.7
1.1
0.2

O. i

7.0

0.0
0.5
0.0
0.1

0.8
0.2
0,2

o~, -""!
lJ.L

0.0
0.0
0.0
0.9

0.2
0.4
3.9
0.4
0.2
0.0
0.1
0.'5

39.5

0.0
0.1

0.0

0.1

(l.(;
0.0

01l)

0.0

0.1

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0

(1.(1

" "v ....i

" ,.,t,,/ak

i\ Av.v
0.0
0.9

0.5
0.0

(I.O

7,0
6.5
0.4
0.0
o ?

0.0

0.1
0,0

0.2
0.8
0.2
0.2
0.8
1.1

0.7

0.4
4.0

0.0
O~O

0.1
0.5

0.4

0,0
0.1
0.5

0.1
0.2

18.4

39.7

1.

r,
V.

11.
7.
O.
3.

14.

O.

<••
"!...

1.
1.

5.

6.

9.

0.

O.
13.

lC".oJ.

19.

26.
'"~l.

10.
i "j...w.

199.
1E4.
11.
1.

523.
466.

1125.

ALUMINUM RiCH

ALUM. SILICATE
-KAOLIN-LIKE
-K FELDSP./MICA
-FE AL SILICATE
-CA AL SILICATE
-ALEnE-LIKE
-Nil CA AL SIL
-NA FE AL SIL.
-CA FE AL SIL.
-AL SIL--TR FE
-AL SIL.--PURE
-KiFEl Al SILo

TI\LC-W:E
-PURE TALC

mON OXIDE

S::LICA

-FE SILICATE
mON RICH

-5I FE BINARV
-AL,SI--FE RICH

TITANIUM RICH
-TI FE BINAF;V
-FE ,SI TI RICH
-AL .51 TI F~ICH

OTHER AL SIL.
r~[) XRAYS

RUTILE-LIKE

-PURE Al3lL.
-FE.SI--Al RICH
-FE AL BI!~ARY

'ESCELLANEOUS
EJT. EXOGENJUS

ALUMINA-LIKE
COMBO- EN~'OGEN.

-PURE ENDOGEN.
-TRI\CE-ENDOGEN.
-srUCA-COMBO
-AL SIL.-ENDOG.

SILICON F~ICH

44.5 44.2 7133. 100.00 89.39 5120

f' PARTICLES IN BLANK ARE NOT SUBTRACTED
*~, ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ~NALYSES

LUNG SAMPLE: LUNG 22 - PREP 2773 CUi-CUb 70ML [1-416,480

100ML PER GRAM OF NUMBER
6DLUTIDN DRY TISSUE k

\iET TOTAL
IN NET TOTAL

PI\F;TICLE GLASS

NUMBER
IN

r~UMBER 100ML
FOUND SOLUTION

---- 6--
XIO

NUMBER
IN

100M1.
BLANK
-- 6­
Xli}

---- 6--
Xl()

----- 6---
Xli)

EXDSENOUS
./
i.

AREA EQUL
DIAMETER

MASS
MEDIA!-it

AREA EQUI.
DIAr1iETEF

,'11M",unj

DIA~~ETEFI

~ .... ,":.
.i. I ,..:i\~

5.f}f

5.99

0.31+
1.3iJ

""l ;:'"".J ,,_, f

13.7i t
1.26

10, 4:~
- '.',-,
0.i.'7'

OILt!

:),74

2.91
f .'\~

.i. • '.~ l

2.29

0.79

0.67
~ -Ii
":'.,i.!

0.60
8.83

4.13 6,74
8.87 14.513

0.44 O.S2
1.54 3. (j3
6.47 10.6.3
1.64 1.M
1). ;:lL l) .6'7

0.68 1.4,~

1.69 3.73
H****** HHHHH

9.,~a 15.6.~

3.2(' 5~1:~

0.81 1.l3
f**f**** HHHlfflf-!

0.2(.1

0.50

~. =-,
lJ I "_l"t

2.09

0.61

0.64

0.44

0.75
0.20

0.59

0.37

;-, ,r
\J. { ..;

0.27

0.68

1.02
0.54
ti'11
V • ..,; ...

0.29

0.37
0.43
0.75
0.60
0.56

0.24
f*********
HHHHH

0.24
fHH*****

0.26

0.70
0.45

fHfHfHf

8.09
1.52
5.71

1.81

2.57

0.00

0.19

0.10 0.16 0.16 ~),2:3

0.00 HHlHHHHH ***H*** H*H***H-

0,00
6.19
2.47
Cia 19

0,29
0.00
Cl.19
0.10

0.00
0.00
0.10
0.00

0.00
0.76
i .05
A c:....
'.1, ..;.(

0.29
0,48
0.67
1\ nr,
0:48

53.47
13.70
6.09

0.(>7

0.14

0.00

2180

.., 1""\.-.

t..t.::

1.87

:.66
0.00

0.07**
0.14**

0.36

0.07

0.22

0.22
0.36

1.36
1.08
L07**
4.67

0.00

0.00

0.07
0.00
4.31
1.15
6.10
1. 94

0.00
0.14

0.79
0.43

0.57

4.60

0.50
23.26H

."I1"\-{
1•.',';Q

10.34
40.34

75.45

··.

"'I,.
<:
~"

I.

3.

")...

2.

40.
o.

o.

,
".

42.

O.
9.

1.
l\
,~r I

e
,J.

o.

·I.
2.

16.
16.

O.
64.
17.
91.
29.

33.

69.
28.

68.
154.

346.
5.

600.

1123.

,\ ,\
V'V

i\ .-,v.v

0.0

1 '.. 0

0.0
0.0

0.0

0.0

0.0
o.t)

0.0

0.0
0.0

0.0

0.0

0.0
(1.t)

i\ t
'.(I..i.

0.4
0.2
0,1

0.2
li ~v ..

0.1
0.0
0.0
0.2
0.1

0.0

0.9
0.0
0.0

0.0
0.1
0.0
0.0

0.1

1\ (\
v.'.'

0.1
0.0
0.0

0.0

0.0

/\ r.v.v
0.0
(l.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.0

0.0

0.0
o.£)

0.1
0.0
0.0
0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

Cr.2

O.G

0.1

0.0
0.1
0.0
0.1
0.2

0.0
0.2
0.0

3.2

0.0
0.0
0.0
0.0
0.0
0.0

0.1
0.0
0.0
0.0
0.0

1.8
0.4
0.2
0.1
0.0

1.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

0.1
0.0
0.1
0.0

o.

8.

o.
O.

L

u.

o.

1,.

3.

I, .

7.

I••

,.,
i..

,
••

11.

26.

~"...
37.

19.
15.
47.
65.

64.
31.

16.
85.

144-.

340.
~
-';1

610.

O.
39.

1099.

-f:: FELDSP. /MICA
-FE AL SILICATE

-FE,SI--AL RICH
-FE IlL BINAR'f'

-PURE AL SIL.

S::LICA
ALUM. E:ILICATE

-KAOLIN-LIt<E

M::SCEt.LANEOUS
TOT. EXOGENOUS

-CA AL SILiCATE
-ALBITE-LIKE
-NA CA AL 5IL.
-NA FE AL 5IL.
-CA FE I\L 5IL.
-AL SIL--TR FE
-AL SIL.--PURE
-Kim AL SIL.

ikC-LIKE
-PURE TALC

mmJ OXIDE
RUTILE-LIKE
ALUMINA-LIKE
COMBO-END06EN.

-PURE ENDOGEN.
-TRACE-ENDOGEN.
-81 LICA-COMBO
-AL SIL.-ENDOG.

S:UCON RICH
-FE SILICATE

mON RICH
-SI FE BINARY
-AL.SI --FE RICH

TITANIUM RICH
-TI FE BINARY
-FE ,SI TI RICH
-AL ,SI TI RICH

o-"HER AL SI L.
~i{l XRAY;
Al.UMINUM RICH

fill T'r'PES 1489, 4.3 0.3 1488. 100.00 to ~~
IJ •...J ... 7.34 ~ ~ e t..,

lL.J'1

1~ PARTICLES IN BLANK ARE NOT SUBTRACTED
f.1: ENDOGENOUS CLASS
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LUNG SAMPLE: LUNG 2: - PEEP 2877 L-l 7ML [-452

NET TOTAL
PER GRAM OF NUMBER

Pi~RTICLE CLASS
NUMBER
FOUND

NUMBER
IN

100ML
SOLUTION
---- c--

XI0

NUMBER
IN

100ML
BLANb:
-- 6­

>:10

NET TOTAL
IN

100ML
SOLUTION
---- 6--

Xl0

DRY TISSUE k
----- 6---

Xl0

EXOGENOUS
./
t.

MEDIAN"
AREA EQUL,

DIAMETER

;~A55

MEDIAN*
AF:EA EQUI.

DIAMETEr,

rUM;

AEED-
DYNAMIC
DiAMETEf\

2.5t

2.9:l

'j ~ I
~ • .L.i.

116~5

2.0~5

4.513

,... !,
J.O(j

2.17

": 1:",,:.
..:.. ,_i\J

2.en
0.9;,

1.24

.' -,I"
't,':.c

3.0-+

" ,"'.r;.J.'.....'

3~79

3.52

2.07

5.97

4~3b

0.44
., ""'.J • ..:.r

2.57

3.0B

9.59
~ ,.'."j

4l ")!

0.4J.
f.f.1HHf.*f.lf

3.44

1.52
Ol24
1.02

1.02

2.79
2.18

1.48

1,78
1. 78

1.54
1.41
'J.55

"- 1:"",
L",~'L

1. 54
1.45,
0.76

0.20

1.85
5.84

0.92

0.24

***Hf.H

1.89
H***f.H

0.33

0.30

,'., ,.,..,
'.,'_.JI

0.68

1)11.1

0.16
(J.24

(:.'1.-;
'.'a'ooi~

0.55

1354
O.2i)

0.55

!~ ~!!:::;
'.'.'-"";

ri C::.,
v .....'...

0:153

G.68
G.37

0.24

C.4C

0.97

C.53
O.5E

0.50

0.67

0.55

0.40

0.43

*H*****H

0.30
1.38

nHHHH

******.****
1.89

**HHHH

f j"'\r";
l. ;.1'::'

0107

0.07

0.14

2.99

2.59

0.07
0.07

0.00

0.20

0.34
0.07

0.00

0.48
0.75
0,00
0.68

0.07

0.00

0.00

0.07
0.00

0.55

0.61

0.27

1.16
0.75
1.29
0.27

0.00

0.00

-0.00

23.20

44.91
44.36

loo.elf)

0.05

0.10

1. (JOt+.

0.00**
0.05

0.20

0.41

0.00

(;,56
(1.96

~).86

1. 92

,", ~~

I) ...JJ.

0.00
0.05
0.00

(}.2C**

0.20
0.46
0.05
0.95
0.05

0.76
0.05
0.05
0.35
0.56

24.54**

-0.00
0.61

11,51
(; '11:'
v ...·..l

74.26

33.35
32.94
1, ">'1
... r.Lw

20~'.

38.

te:o:
,j,".i.i...

o.

76.

IQ...1~.

19.

19.

;­.1.

57.
O.

19.

-,,,
i~"

-,,.

o.

133.

~ ....""'
!~L.

O.
284.

209.
361.

"i,i.
324.

76.
375c
833.

357.

9219.
190.

6473.
12374.

27895.

0.6

(1.4

0.0

0.0

0.0
0.0

0.2
0.0

0.9
:'1 !I
'.I. V

r, {,v.v

0.8
0.5
0.9

0.0
0.0
0.3

(1 '1
V.L

0.9
2.1

0.0
0.7

". I:'
lJ.J

0.4
0.1
0.0

0.1

16.2
10.8

-0.0

'il '1
-.JJ..w

30,9

23.0

69.7

n Fiv.,...

0.f)

II i}
v.'.'

0.0

v.v

0.1

0.0

0.0
0.0

0.1
0.0
0.0
0.0
0.0

0.0
0.0
0.0
" IiVIV

(1.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0

0,0
0.0

0.0
O· 1'\.v

0.9

0.2
0.0
0.0

0.6

0.9

0,0

0.3

'1 1
4 ••

1.0

0.0

.•- I:'
i). '.,1

Ii "v.v

0.0

0.0

0.7

0.0
0.0

0.8

0.0

0.5

0.2

G.G

0.4
0.1

31.4
30.9
16.2
10.8

23.1
0.5

1.8
69.8

O.
L

H
,,",,I

1,
'£'!.

15.

4.

3.

20.

1.

1.

o.

19.
4.

19.

44.
O.

1.

38.

4.
O.

5.

2.

12.

4.
9.

0.

7.
ll.

485.
10.

227,

659.
650.
340.

1467.

-PURE AL SIL.
-FE,Sr--AL RICH
-FE AL BINARY

MISCELLANEOUS

-FE SILICATE

-NA CA AL SIL.
-NA FE AL SIL.

-FE ,51 T1 RICH
-AL.SI TI RICH

-KAOLIN-LIKE
-K FELDSP./MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE

ALUr't SILICATE

qUTILE-Ll~:E

-CA FE AL SIL.

ALUMINUM RICH

C'~,' rr-~
...;.i. ... ~ .....H

OTHER AL SIL.

-AL SIL -- TR FE
-Ill SIl.--PURE
-K(FEl AL SIL.

IfilC-LIKE
-PURE TALC

IFION eXIDE

mON RICH
-51 FE BINARY
-AL,Sr--FE RICH

TITANIUM RICH
-TI FE BINARY

ALUM! NA- LIKE
CDMBO-ENDQGEN.

-PURE ENDOGEN.
-TRACE-ENDOGEN.
-SILICA-COMBO
-AL SIL.-ENDOG.

51 LICON RICH

NC XF:AY5

rCT f; EXOGENOUS

ALL T'r'PES 1976. 94.1 0.: 93.; 37566~ 100.00 74.26 0.56 2.T

* PARTICLES IN BLANK ARE NOT SUBTRACTED
*f ENDOGENOUS CLASS



331
SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TD LUNG 22 - PREP 2878 Ll-L6,CLl-CL6 65r~L

5DLUT! o:~ DRY TISSU£

NET TOTAL
IN NET TOTAL

100ML PER 3R~~ OF
PfiRTICLE CLASS

NUMBER
IN

'lUMBER 1ClOML
FOUND SOLUTION

---- 6--
X10

NUMBER
IN

iOOML
BLAW<
-- 6­
Xl0

---- 6--
Xl0

_____ 1.. _

u

Xl0

NUMBER EXOGENOUS
0,
J.

MEDIANt
f\REA EQUI.

DIAMETEE

(LiM)

MASS
MEDIAN*

AREA EQUI.
DIAMETEFI

fUM)

pEG­
DYNAMIC
DIAMETEF;

0.16

0,4:1
HHHH

0160

20.8::
O.2B

O,7b

HHHH
HUHH
HHHH

H****·H

2.0:2
H****H
HHHH
**HH*·,
*HUH·'
H**HH
HHHH
H******
HHHJH

u*****..

HHHH

H**H*~f

HHH*lf
H*UtH

1.0~5

*******.•
******·H
H*un·,

******H
H**H*",

******H
H**H·H

1,7:2
H***U',

f**tHt',

1.26

• ~t:'

j.,II,i.....:

i'l: h'f
.~.v""

0.33
1.13

0.37 0137

0.34

0.22 0.34

~***** **********
0.26 1;,34

0.37 2.82

****** **********
****** **********

0.22 0.24

****** **********
****** **********
****** **********
****** *****tt***

0,66 0.68
****** **********
~***** **********
****** **********
****** ****~*****

****** **********
****** **********
t***** ***'*******

***'*** **********
~***** **if*******
f***** **********
****** ****~*****

****** **********
,****t ****~*****

lft*ttt **********
****** ****'******
****** **********

f**f** **********
*f*f** **********
****** **********
****** **********

G.GO

0.00
0.00
0.00
0.00

0.00

0.00
0,00
0.0(1

2.13

-,... fl'"l
JJ •• 'I

8.51
4,26

0.00
0.00
0.00
2.13

\).00

0.00

0.00
0100
0,00
(;.00

0.00

,.. ~,..

ka l~

0.00
0.00
0.00
0.00
0.00

12.77
0.00

0.00
0.00

12.77

4.26
100,00

0.00
0.00
0.00
B.22
0.00
0.00
2.74
0.00
0.00
0.00
0.00

26.03**

0.00

0.00

0.00

0.00
0.00**
0.00**
(1.00

9.59"*

5.48
.-, ",?,~

4. Pt

0.00

8.22

0.00

0.00
0.00
0.00
0.00
0.(10
0.00

0.00

1.37

34.25

64.38

*
*
if

if

*'if

*
*
*
if

*
*
*'
*
*
*
if

if

*
*'
*
If

*
*
if

*
*
if

*
*
*
*
*
*
*
*
*
*
*
*

*'
*'
*
*
*'
*'
*'
*
*
*
*
'*
*'
*'
*
*'
""
'*
*'
*'
'*
*
*
*
*'
*'
'*..
*'
if

*
*
*
*
*
*
if

if

If

*

0.0

1\ Av.v

0.0

o~ 1

(i.0

L-' '"I.v.v
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0,0

0.0
0.0
0.0

0.0
\).0

0.0

0.0

0.0

0.0
O r,.v

0.0

(l.0

0.0
0.0

0.0
ii.O
0.0
0.0

0.0

0.1

0.0

*..
*
*
*
*
*
*
*
*
*
*
*
*
if

if

*..
..
if
if
..
if
if

*
*
*
*
*
*
*
*
*
*
if

*
if

t

*
*

'j

~j •

7,.

,
1.

,oj
V.

4,

o.

2.

o.

iJ.

Iiv.

o.

6.

o.

,..

o.
O.
O.,
o.

o.
O.

o~

O.
0.
rlv.

o.
0,

o.

o.

25.

47.

S::UCA
ALUM. SILICATE

-KAOLIN-LIKE
-f::: FELDSP./MICA
-FE AL SILICATE

-ALBEE-LIKE
-NA CA AL SIL.
-NA FE A!. SIL.
-CA FE A!. SIL.
-AL SIL--iR FE
-AL SIL.--PURE
+;(FE) AL SIL.

ifilC-LIKE

-CA AL SILICATE

-PURE TALC
mON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
CDMEiHNDOGEN.

-PURE ENDQGEN,
-TRACE-ENDOGEN.
-SILICA-COMBO
-AL SIL.-ENDOG.

SILICON RICH
-FE SILICATE

IF:OI~ RICH
-SI FE BINARY
-AL ,51 --FE RICH

TlTANIUM RICH
-TI FE BINARY
-FE ,51 TI RICH
-AL,Sr TI RICH

DTHER AL SIL.
ND XRAY3
ALUMINUM RICH

-PURE AL SIL.
-FE,SI--AL RICH
-FE AL BINARY

TC:T. EXOGENOUS
:11 SCEU..ANEDUS

~:LL TYPE'; * 0.2 * 64.38 12..00

« PARTICLES IN BLANK ARE NOT SUBTRACTED
** ENDOGENOUS CLASS
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LUNG -SAMPLE: LU~JG 22 - PREP 2879 L-·2 5ML D-453

~!iIRTICLE CLASS

NUMBER
IN

NUMBER 1OOML
FOUND SOLUTIDN

---- 6--

NUMBER
IN

100ML
BLANK
-- 6-

NET TOTAL
IN NET TOTAL

100ML PER GRAM OF NUMBER EXOGENOUS
SOLUTION DRY TISSUE ~ %
---- 6-- ----- c---

MEDIAN*
AREA EQUI.

DIAMETER

MASS
MEDIAN* AERO-

AHEA EQU!; DYNAMIC
DIAMETER DIAMETER

XIO X10 Xl0 fUM'

f "jL
•• j\.J

i tv:
•• 7.~

.; ~l';

.i..i.,'

014:2
4. 5~3

3.813

0.1.3

.... ,~; 4
~.\)L

'-1 ~.-,

.i...Ji.:J

., -,!...
').1"1

2.04
2.(r~

0.8=5

0.8'1

3.3;1
1.3B

1.3j
0.73

4.24
3.96

4.40

4.4:3
3.M

0.21

2.68

1.00

2.16

1.24
0.11

~ ,:,,0,
L ....it)

0=73

4 ,'\":
.i..I.'",
1'-,1:'1"'"
""o,J~

1.74

0.09

iJ.:fC

2.24

2.06

2.46

2.06

0.83

0.99

0.45
0.78

0.37
1. 91

0.30

0,06
0.24

0.86

0.42

0.83
0.47

2.44

HHHH

HHHH HHH*lHf'!

H****H HHHHH

,-'.1:'.-
Ij .. '_'';

/! "':'--:
'.'I,,"~

(~ ':' ':
v .. w·",

0.75

0.. 45
0,,37

0.45

0.50

0.50

0.50

0.4(:
0.22
0.06

0.42
0.27

0.42

0.24

O~09

2.28 0.76
0.18 0.83

0.00 O.3t)

r"'. 1'"\ ...., ., '"'~,v.e..:. li • .j:l.

O~55 C. 33

0.18

2.10 0.53
0.00 0.50

3.17 0.27
0.09 0.09

0.18
1.00

,~" 1""1""
'..';'~i

0.18

0.91
0.91
0.09

0.00 **********
0.00 **********
0.00 **********
1.09 IJ.61

0.55

0.18 ;).83
0.00 0.43

0.09
0.36

0.00

0.09

1.28
0.46

39J87

22.98 0.48
45.51

4.01
100.00

0.15

0.15

0.15

0.15

0.91
0.68
1.90
0.15:

0.02

0.00
0.00

0.08

0.00

0.46

0.38
0.08

0.15
0.83

0.30

0.76
0.76
0.08

3.34

0.23

0.44H

2.64
0.07
2.74
0.76**
0.23**

19.15
13.46

0.08
0.46

15.23**
~ t,!
l.VO

83.35

7b.

50.
r,
v.

25.

50~

o.

50;

50.

"v.

76.

""C::-""J
.i..-.Ji..

252.

14·5.

303.

126.

373.

878.
24.

909.

630.

353.

252.

276.
25.

4468.
151.

6360.

101.
25.

151.
5056.

11033. 33.23

1109.
27674.

1.4

0.3

(J.O

0.1

.'"l ~

Vd

0.0

''\ ;

'.'.Q

0.1

0.6
0.2
" ;'.,;. 01>

0.6

0.5

0.8

0.1
0.3
1.9
0.1

0.3

0.6
0.1
0.2
0.1

0.1

O J..

14.0
9.6
0.3

24.3

11.1
0.8

2.4
60.9

0.1

0.0

0.0

0.0

0.0

0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0

0.0

0.0
0.0

0.0
0.0

/\ ~

V • .l.

f ,--
1..'1

0.1

1", .~

i...l • .i.

l\ 1
'a'"'"

0.1
2.0

9.8
0.3
0.1
0.1
0.0
0.0

0.6
0.6
0.1
0.8

0.6

0.3

0.6
0.1

O"I
.J

0.8
0.3
0.1

24.3
27.7

2.4
61.0

1.

t·,
".i.

1':1
~.

9.

l.u.

~

.:l.

2.
10.
10.

...

2.

i..

i
! •

4.
1.

6.

1.

15.
3.
2.

11.

14.

36.

35.

2.
44.

iA.v.

"',!i:'''''':i

4...'''''

177;

438.
499.

6.
201.

1098J

-SILICA-COMBO

-AL,SI--FE RICH

Al.UMINA-LiKE
CDMBO-ENlj'(lGEN.

-PURE ENDGGEN.
-TRACE-ENDOGEN.

-FE AL SILICATE

Ti\LC-LH:E
-PURE TALC

-NA CA AL SIL.
-iliA FE AL SIL.
-CA FE i'lL SIlo
-AL SIL --TR FE
-AL SIL. --PURE

ALUM, SIliCATE
-KAOLIN-LH(E
-K FELDSP./MICA

-ALBITE-LIKE

IF~ON OXIDE

-CA AL 51 LICATE

:3~:LICA

RUTILE-LIKE

TITANIUM RICH
-Tl FE BINARY
-FE lSI TI RICH
-AL,SI TI RICH

D~aHER AL SIL.
NO XRAYS
ALUMINUM R!CH

-At. SIL.-ENDOG.
SILICON RICH

-FE SILICHTE
!HON RICH

-S! FE BHiARY

-PURE At. SIL.
-FElSr--AL RICH
-FE At. BINAFN

M::SCELLANEOUS
TDT. EXOGENOuS

~~LL TYPES 1318~
.,. ......-

i~.i. 33203. 100.00 O~ 'ie,U""", -,,;,_, 0.49 I"" !:(
.::~.:.;.~

1~ PARTICLE5 IN BLAN~:: ARE NOT SUBT;~ACTED

*1; ENDOGENOUS CLASS:



333 SUMMARY OF PAF;TICi..E ~NAL'{SES

LUNG SAMPLE~ LUNG 22 - PREP 2881 ~-3 9ML [;-462

Pf~RTICLE CLASS
NUMBER
COUND

NUMBER
IN

100ML
SOLUTION
---- 6--

X1C

NUMBER
IN

100ML
BLANK
-- 6­

X10

NET TOTAL
IN NET TOTAL

100ML PER GRAM OF
SOLUTION DRY TISSUE
---- c-- ----- 6---

NUMEEF\
'J..

EXDGENQUS
'J
I•

MEDIAN*
AREA EQUI.

DIAMETEF;

[.UM)

MASS
MEDIAN~

AREA EQUI.
DIAMETEE

AEF~O­

DYNAMIC
DIAMEiEP

tUM}

2.17

i ,40

0,46

5S7

1. ~:.2

413~5

r, c;:,,:,
'.i ~ ....';:..

1.0.3
2.62

319B

3,67
5,71
5,71

i.. Sf

5,62

5.79

0.52

16.71

HHHHH

5.9i:i

HHHH·H

1.02
0.66

1.89
1.48

1.90
2.'95

0.81

0,,5,'
1.51

'., 'lo·,
;.'."~'.

3.+4

0.68

3.44

5.20

:~, J:"E::".', ,~,_:

2.47
"' ",''';.'...'l.

2.69

0.25

0.22

0.81

0.13 ',).,,::::
0.96 2.14

iFHHHt H***iFHH

HHHH

3.45

0.65 1~1:L

*HH*** H*HHH·t
itHHitH fHHH+H

0,,45

" -l-iv.-..Jw

,., :-:.-,
\i.O\J

0.13

01130

0.51

0.54

0.46

1.99
C.68

0.26
0.68
0.84

0.20

0.92

0.61

/'\ e ..
"~i • __!.;.

0.31

0.57

0.65

0.55

0.31
HHH****

HHHHH

HfHHHf

V,I)) **********

i,64
0:. '")~

.a:..1";'~

1108

O~37

0100 0.30

1.46. 0.64
1,28 0.64

1.00 0.78

t. ~....,
',j I ~~.

0118 1.38
O~73' 0.38

0137 0.40

1.36
1),00
0,18
0,46
0.09
0.00
0.91
0,46
0127

0.09

0.00
r-• ......;,
'Ii I I.)'i

0.09

0109

0.18 0.75
1. 97 0.35
0.27 0.21

0100 0.55

44.51
42,64
18,62
14,80

100,00

0.07

O.LE

0.21

.'\ -""'.4
J.j I "l

3.15

1.76
1.77

0.71

0.35

0.C7

0,14
0.64
0.07*4
O.OOH

0.99

0.00
0.78
0.14

0.07

0.00
0.00

1.05
0.00
0.14

0.35
0.21

21.21**

34,49
33.04
14.43
11.47
0.28

24. 0.07
281. 0.84

24.

119.
71.

;1
''';II

'1"'"L.J!.

47.

353.

95.
O.

261"

46.

o.

427.
593.
5921
378.

214=
24.
.,
~i a

3.32.

O.
47.

119.
24.

7111.

415.
1058.

4838.
3845.

95.
24.
71.
.~ ~
..."t.

25979. 77.48

11563.
11077.

" rI·,;.0

4.6

t, (I
v.v

0.1

1.3

r ­,). j.

0.1

0.1

0.4

,., "'"
v,oJ

0.0
0.1
0.0
0.0
0.0

0.7
r: ~v .....

0.7

0.6
0.1

0.1
0.0
8.5
0.3

0.4
0.0

0.0

0.0

1" 0• ..J. ,

(~ (j
v.v

O.G

0.1

G.O

0.0
0.0

0.0

0.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0

0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0

0.0

0.0
1\ "v.I.'

0.(1
0.0

0,.1

0.1

f'i ";
i....;",J

0.0
0.0
0.5
0.7
0.7

0.4
0.0
o 1

0,,1
0.0
8.6
0.3
0.1
!\ 1
V:t.l.

1.3

0.3

0.4
0.5

0.0

0.0

4.6

0.0

0.1
0.0

0.3

13.9

31.3

18.

3.
\..

1.
15.

O.

i.

L..

3.

12.

4.

2.
If-"i.i.,1

'I:'
~ ..J.

0.
1i .

3.

-.~"

9.

16.
14.
18.

25.

4.

,
1.

O.

204.
162.

489.
467.

L
301.

10.

109a.

-NA FE AL BIL,
-CA FE AL SIL,
-AL SIL--TR FE
-AL SIL.--PURE

-ALBITE-Lr~::E

-NA CPi AL SILl

-KAOLIN-LIKE
-K FELDSP~iM!CA

-FE AL SILICATE
-CA AL SILICATE

-PURE ENDOGEN,
-TRACE-fNDOGEN.

-FE SILICATE

-FE,sr--AL RICH

ALU~. SILICATE

-FE AL EI~JARY

-PUHE AL SIL.

S::UCA

RUTILE-LIKE
ALUMINA-LIKE
CDMEO-ENDOGEN.

-K(FE) AL SIL,
Ti\U::-LIKE

-PURE TALC

mON RICH
-S1 FE BWARY
-AL,S!--FE HIeH

TITANIUM RICH
-Tl FE BINARY
-FE ,51 TI RICH
-AL ,S! TI RICH

THER AL SIL.
!~'D XRAYS
ALUMINL:M RICH

IHON OXIDE

MISCELLANEOUS
HiT. EXOGENOUS

-SILICA-COMBO
-AL SILo-ENDGG.

SILICON RICH

~iLL TYPES 1418. 40.4 t: ~,
VI~ 4012 3~::28. 100.00 77.46' ,•. ~-,

i_:,.) ,.

~~ PARTICLE5 IN BLANK ARE ~OT SUETRACTED
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NUMBER NUMBER NET TOTAL
IN IN IN NET TOTAL MEDIAN*

MASS
MEDIAN* kEF~O-

PIlRTrCLE CLASS
NUMBER 100ML lGOI'f:~ lOOML PER GRAM OF NUMBER EXOGENOUS A~:EA EQU1" AREA EaUl. DYNAMIC
FOUND SOLUTION BLANK 50LUTm~ DRY TISSUE j; % DIAMETER DIAMETER DIAMETEf;

---- 6--
Xli)

-- 6­

XI0
---- 6-- ----- 6---

XIG Xli) (UMj (LHtl':

5,37

4; :~)

" t:'~~i. "_, '

1.37

4.0::

4.22

1.36

1.40

1.57

5.((:

0.40

4.29

4.4tl
6.34

H**HH1Hf

HHHHH

HHHH*4f

0,77 1.2-7

~ 0'; i ,~~;
.... =..0... ...04.

3.47

1.00 11?:~

1.89

1. 71

,~ '-"'I
..::. • ..Jl

J" ".",!
\.l.1~

0.95

2.52

0.55

"": ..,..,
"'.il

3.27
(j.85
.-, ;=,.,
ie • .•.ti_

0.79

0.67

0.24

3.96

t).Ci7 (J.lt;
HHHH HHHHH

0.53
ifHH***

HHHH

HHHH

H**HH

HH**H H*******I'
0.68 1.17
o 01:1 1.6S!

0.45

0.3(1

,., l:'i
~.; • ...i.l

01156

0,,75

ti 1 ":)v. ~jJ

0,,:3'7

0.7("
0.52

0.68

0.28

0.30

0.21
0.07

0.37

0.61
0.45
0.40

0.. 80
0.55

0.61

0.52

0.44
0.81

0.40

0.55
fi :::c::
'I •...;....

0.48

H****H**

**********
H****H**

HHHHH

HHHHH

C.68

o~oo

0.9"7

3.19

G.OO

0.27

0.36

0.00

0.00

0.35
0;90

0.00

0.36

0.81

1).00

0.09

0.00
0.00

0.09
~~; C'''''':
\/ ...:7

0.09

0.09

0.09
0.54

0.00

0.00

0.00

2.95
1.52
0.44
0.45

0.63
0;45

22.92
26.85

33.43
57.81

100.00

o.(;{

0.28**

0.00

0.<)7

0.35

1.20

0.28

0.28

0.50

0.00
0.07

0.00

0.21**
0.00

0.64
2.34
1.20
0.35
0.35
0.53H

0.00
0;.35
0.28

0.)7
Ij.42

o.:~o

0.77

0.47

18.13
0.21

19.88**

21.23

26.44
45.72

o.

56.

14.
86.
14.
94.
14.

O.

471.

14.
O.

57.
43.

71.

c.

71.
O.

14.
127.

100~

242.

108.
SOB.

243.

4280.
3654.

43.
14.
57.

O.

5330.
9218.

57.
4008.

15944. 79.09

'-01\
"i,V

0.1

0.1
i'\ le.
\,I.lj

" ,v. J.

0.6

0.0
0.3

o.e
0.1
0.0

0.0
0.2
0.0

9.8
8.4

0.2
O.L
i ~:

;, ...;.

0.0
0.0

0.2
0.0
0.0
0.4
0.0
0.0
0.2
0.1
9.2
0.2

j?1

21.2

O~3

36.7

(l,0

!).O

0.0

0.0

0.0

0.0

0.0

0.0
0.0
0.0

0.0
0.0

0.0

0.0
0.0
0.0
O~O

0.0

o.()
0.0

0.0

0.0
0.0

0.0

o,e)
(],O

(J.t)

.-, '1
V.w

OrO

(! 1
'.~ • .,l,

1.1
0.6

0.1
0.6
0.1

0.2
0.3
'! "
6 ",.;.

0.0

0.2
0.0
,~ ?
v.~

0.2

0.0
0.4

8.4
0.1

i).O

0.3

0.0
0.2

9.3
0.2

0.1
0.0
0.0
().o

17.

3.
!\'J.

,
J..

4.

i.

4.

r) •

~

t"

o.

o.
l:­.'.

1.

9.

L
b.
1.

O.
11.
L
O.

5.
8.

36.
4.

375.

4.
282.

7.

646.
300.
256.

3.

!FON OXIDE

-AL SIL-- TR FE
-AL SIL--PURE
-K(FE) AL SIL.

-PURE TALC

-KAOLIN-LIKE
-K FELDSP.iMICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
-NA FE AL SIL.
-CA FE AL SE.

T~ILC-LIKE

RUTiLE-LIKE
AUJMlNA-LIf:E
CCMBO-ENDGGEN.

-PURE ENDOGEN.
-TRACE-HmOGEN.
-SILICA-COMBO
-AL SIL. -ENDOE.

SILICON RICH
-FE SILICATE

IRON RICH
-S1 FE BINAHY

-TI FE BINARY
-FEiST TI RICH
-AL,SI 11 RICH

OTHER AL SIL.
NC XF~A,{S

ALUMINUM RICH
-PURE AL SIL.
-~E ~S:I --At RICH
-~E AL BINARY

MISCELLANEOUS

3ILICA
ALUM~ SILICATE

:CT. EXOGENOUS

ALL TYPES' [417 . O~2 46.4 20160; 100.00 79:09 0;56

* PARTICLES IN BLANK ARE ~QT SUBTRACTED
** ENDDGENOUS CLASS
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LUNG SAMPLE: LUNG 22 - PREP 2835 L-5 7~L D-464

NUMBER NUMBER NET TOTAL
IN IN NET TOTAL MEDIAN*

MASS
MEDIAN* AERQ-

Pf~ETICLE CLASS
NUMBER 100ML 100ML 100ML PER GRAM OF NUMEER 5XQGENQUS AREH EQU1. AREA EQU1. DYNAMIC
FOUND SOLUTION BLANK :3QUJTID1~ DRY TISSUE % :{ DIAMETEE DIAMETEF DIAME1Ef~~

---- 6-- ----- 6---

XiO X10 X10 XIC

S::LICA
Al.UM. S1 LICATE

-f; fELDSP./MICA
-FE i~L SILICIQTE
-CA AL SILICATE
-ALB IrE -L I~<E
-NA CA AL SILl
-NA FE AL SIL.
-CA FE AL SIL,
-AL S1L--TR FE
-AL SIL.--PURE
-k:(FE) AL SIL.

HILe-LIKE
-PURE TALC

If:ON OXIDE

391.
680.

4.

3.
I,,).

0.

39.
37.

O.
o.
4.

18.6
32.4
14.2

0.2
0.0
0.1
() ,',...·.v
0.0
0.0
1.2
1.9
1.8
0.0
0.0
fl '7.......

.; t
v ....

v.v
0.0
0:0
1).0
r, r,v.v

0.0
0.0
{).(1

0.0
0.0
0.0

0.0

lEU
32.4
14.2
11.0
0.2
1).0
0.1
0,0

0.0
0.0
1.2
1.9
1.8

-0.0

6187 ..
10788.

it '"1"'""ti:..i.

3621.
63.

48.
o.
o.

397.
619.
556.

O.
59.

33.05
57.62
'''''lie l'",r
L.,_'.L.,J

19.66

0.00
/\ ~C'

v • .:..,)

0.00
0.00
0.00
'"": oil"":
i. • .140

3.31

-0.00
0.00
'. ~1**l"JaJ.a.

33.76 0.56
58.86 0.65
25.79 0.59
20.09 0.71

,~\ ~.c: t~ ..,c::
v.,;;...; '.'. ;,.,j

0126 0.37
0.00 *f**ffff**
0.00 HHfH!HH
0.00 HHfHfH

2.16 0.58
3.38 O.5~

-0.00 ffff***f**
0,00 HHHHU

0100 0,61

"':: "jt,
....5",; ....

.-.......~.

.j • Li.J

3.67
...... ,..
iJ.d~

1.54
f***HH
HHHH

HfHH*

5.02
**HH**

*HH***
0.78

,-, ...,.
J.. i(j

5.26

518B

H*HiH"**if

2,4'/
*UHH*lH

H******H
***HH,+'H

1.67
2J4C
3.24

******U*'f
H****HH

• -y,
... 1\;;

RUTILE-LIKE 24. 1.1 1.1 377. 2.01 2106 0.33 2 I 2~5

~, t!j~
..:.",.J/

3,4:;
2.fX3
0.9::'

2.34

2~O:Z

0.8:1

1.67
(lIfE

... ;,..
" • .l.'

***fHH·H

HHHHH

HHHHH

HH1fHHdf

135

1.B9

Oa94

~ "";''":
.. :oL...:

1,,23

0:078

1.:::U

1.i7
n ~I:",
~... ";'-'

2.86

HHHH
HHHH

(;,41

HHHH

L64

(1 ::s::\.'. '_'0_'

C.80

0.30
0.37

0.54

0.24
0.59

v.52 0.75

1.72 0.28

" ,....... .:..

0,17 1.70

0.17 0.. 32-

0;00 0.4(;

0.00 HHHHH

0.00

0.00 **********
0,00 HHHHH

0.00
0,78
0.26

-0.00 ff********

0.51
100.00

Oa85

o~oo

0,00

0.17*'*
O,17H

0.17

0,00

n .,1;;
I.l.k...'

0.34

0.00
1.19
0.59
1.45**
0.76

0.50

0& 17
0.42
0.00
0.74

0.00

97.89

.,.­
1"'1 ..

fll ....
l"tJ.

o.

C,
I; •

32.

48.
63.

O.
94.

139.
t,
'.fa

111 •
272.

32.
316.

18327.

0.9
0.0
0.0

0.4

0.1

0.0
..', ,...
I} • .i

f).!

0.3

0.2
0.0

0.8

t': 1
Va'"

-0.0
0.5

0,0

0.0

0.0

0.0
0.0
0.0

0.0
0.0
0.0

0.0

0.0

0.0

0.0
0.0

0.0

0.0
0.0
0.0
0.0

0.0
'j. i

0,,4

0,,1

,'\ e::
Va ...'

0,,2
0.1

0.0

0.2
0.0

0.3
0.9
0.4

0.0

0.0

55.1

0.

O.
9.

6.

2.

o.

2.

2.
5.

o.

o.

.,
I.

10.

14.

18.
9.
3.
4.

1157.
MiSCELLANEDUS
TDT. EXOGE~~QU:3

-FE S!LICATE

-SILICA-COMBO

-PURE AL 51L.
-Ft:, 5I --AL RrLH
-FE AL BWARY

-AL srL.-ENDOG.

-TRACE-ENDGGEN.

AL.UMINA-L!KE

3] LICON RICh

CDMBO-ENDOGEN.
-PURE ENDGGEN.

IF:ON RICh
-S1 FE BINARY
-AL,5I--FE RICH

TITANIUM RICH
-TI FE BINARY
-FE!SI TI RICH
-AL~SI TI RICH

OTHER AL SILII
1~[: XRAYS
Al.UMINUM RICH

1183. 56.3 56.2 18721. 100.00 97.89 0.60 :.89 4,.7f3

~. PARTICL:S IN 3U~NL: ,~RE NOT SUBT;:ACTED
H ENDOGENOUS CLASS
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LUNG SAMPLE ~ LJ~-~S 22 - PREP 2867 L-6 12ML D-465

NUMBER NUMEER NET !OTAL
!~ET TOTAL MEDIAN*

MASS
~EDIAN+

NU~BER 100ML 100M~

FOUND SOLUTION BLANK
IOOML PER GRAM OF ~LM5ER ~XOGENOUS AREA EGUI. AREA :QUI. DYNAMIC
80LUTIDr~ DRY TISSUE k t'E DIAMETEF; DIAMEiEE DIAMETEE

---- 0-- -- 6-

Xl') He,
---- 6-- ----- ~---

XlO XL (UM'

.' --:'io. ";;'~,j

11 ~.;

·1 .~ '-,
't; ~'7

.-- ,.,'

...1.'Yt

***HHH'~

**HHt+lf·t

fHHfHH"Ii,,!

I -~

llo.t:

l.18

.; ,-,1"'.
liDO

2.42

3.82

·IHhHHH

HHHH

**Hii**ii

,', :',
U.D"'t

C.7"7

0.75
C.4:
1114iJ

(I 'j

".i.: ..

2,76

0;55

2.29

0.29
0.00
0.48

5.82

b4.37
28.B'7
20.71

(;IOC

..!,..,~

4_",,,"

0.28
0.00

2(1,11
0.46

29.87

28.05

v.
60.

470.
1210.

0394.
13380.
0006,

4304.
99,

0110

i .2

0.1
0.0

13.4
6.0
4.3
('. j
'.11'"

; ..-,
V."~l

o.e

0,(1
0.0

0.0

0.0

0.0

0.0

(1.(1

~) .1

i}.::1

OrO

0.6

0.0

4.3
0.0

6,4
13.4

o.

O.
3.
O.

·U~

L1! •

j'i~oJ"'.'.

303.

-riLBITE-LIKE
-NA [A AL .3IL.

-K FELDSP. /MISA
-~= At.. SIL!CATE
-CA AL SILICATE

-AL3lL,--PURE

-NA FE ,~L SILa
-CA FE AL SILt
-AL SIL--TR FE

--'" '!' ""..,

,~,"~l!"'M

ALUM. SILICATE
-r:~AOLIN-LIKE

': ~':
_; ~ i.:"

1.77

',1"'\1

l). '7i:J

O.4i;

HJHHHi'HiH

4.2(

**+H+H";.

HHt-H+H

H+***+:H+

,4,. ,t::-.
\) I "t...:l

.:.. ,) ....

0.61

,.... ~,-,

~I";:';

0.32

0.30

0.37
HHHH

1.88

HHHH HHHHiH

*H*HH

HHHH

! .'~ll",

l.'.'.i.

t.JI:~f

..-., ..... ~
U • ..::. '

(!.37

C,SC

0.:3

HHHHH

HHHHH

I -r:
~ 1 ('.'

;).1C

i). ~)(:

0.29 0.2(;

0.00 HHHHH

0.10 ;:! .30

(;.57

0.00
0'.0(;

0.84

)109

0.10 i ~~ 1.02 ' 7~

-0.01

OEOO

0.19

0,09

1.70
0.58*'*

;).;]7

(:·.00

0.08

2.04**
0.28

0.00

0.09

0.00
l\8i

0.35

0.68

0.56

0.28

1).00

.-...-.'-
-1.1.'.',i,

60,

20.

,>::,
/._:.

60.

).

o.

o.

18.

.c.

1195

146,
';0.

436.

20785.

0.. 1

(1,4

~). 0

t, /"\
··.·-:v

0.1

0,0

0.0

I).:)

(;. (;

0.0
0.1

0.0

1"\ ~
v.l

0.0

0,4
0.1

:).1

0.2

20.8

n n
v'v

\.l.U

.t.... ,M,
i). I)

v.0
(i.O

0,0

1).V

0,0

r-, ti
\l,'V

i'\ ,.,
i).V

0.0

0.0

0.0

0.0

(1.0

0.1

o,e
0.0

0.(;

{\ {l
'Jov

0.1

(, iv ..

O.G

0,0

U.1)

010
o. :

0.0

0.2

0.0

0.4
0.0

0,0
0,0
0.1

20~9

'"'.:>.
t\v.

.'
'+.

1.

itv.

o.
7.

2.

4.

6.

24,

1053::

-FE ~5I --~L riJCH
-FE A~ BI;~ARli

-AL SE.-ENDGG.
-SILICA-COMBO

If~QN OXIDE

-TRACE-ENDOGEN.
-PURE El'iDDGEN.

-F: !SI II RICH
-Hi.,SI TI RICH

-PURE TALC

-FE SILICATE
IF~O~~ RICH

-51 FE BINARY
-AL.Sr--FE RICH

ALUMINA-LIKE
CDMBC-ENDOGENlI

TM.C-LIKE

JTHER AL SIL.

,iUTIi..E- .. IKE

TiTANIuM RICH
-T1 FE BH~ARY

1:ISCELLANEOU5
TD~. EXOGENOUE-

;:~ICON HICH

!..:, T\'PES tOE"? 21 .. 6 21.4 ~ r!r, :--:r,
.1.-;.; ........." ...

t! £:"1.
'.'. "-"";

~ ~ ..
... je

* PARTILLES IN BLHNK ~RE NCT 5LS7RACTED
** ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSES

LUNG SAMPLE ~ LUNi: 22 - P~:tP 2889 CL l-C'L6 65~L D-462-

NUMBER

NU?1BER 1~)OML

NUMBER
IN

100ML
IN NET TOTAL

100ML OER GRAM OF NUMBER EXOGENOUS

;'1ASS
MEDIAN! MEDIAN* AERD-

AREA EQUI. AREA EQUI. DYNAMIC
FOUND SOLUTION BLANK SOLUTION DRY T;S5UE 'f

f. DIAr~ETEE DIAMETEh DIAMETH\
-- 0-

XlO
---- 6-- ----- b---

X10 X10

'-. ''-,'·1
LJ7J

•• ot,

""I,.,.,
;.:, =~•. I

.-c 1:' ••,
L .'-;~:

4.1:i
;'~ -'j

~j .OG

(1 .S.~l
1 E::.'

***H:HHlf

HH*****l,

H*******!'
HHHHiHr

2.8.3

1.83 3.1b
4.66 4.6/,
0.58 :.).96

0.36 O.7~'

,., 1:'"'-.
~.i • ..;~

,).43

0.75

1.65
6.42
4.94

0.52

0.23 Or46

HHHH HH+HH+

0.54 1.20
H****** HHH**H

******** H********
H****** HH****H
******** **********

HHHH

H****H
fHH1i:H

********

1.26

O~44

I '''i,
J. • ..:.i.r

O.5~

O~4t.

..., ,...:-,
~j I ",:.,,;

1.54

0.43

c~::
(, ..,~I..' =......_

t~ '":Ie
v • .L.i..i

0.4t

i).J.i

0.50

j.' ,.."e
'.i,L.'.i

0.26

1·\ c- ~

',.i.";.

0;82
.•.. e-,
'.il .•!l~

1).50

0.30

0.45

1.54
HfHHfH

0.40

*****'*****HHHH**
HHHHH

H1i:H*****

*H*H****
HHtiHH*

(l tlt,
'.'t·.:·,:

L79
i .••~
~ .t)!

1.16 0.24

l.sa

1.96

0.62

6116

0.00 ******H**

0.18
0.18

0.54 O~10

4,,46
0.62

o~oo

0.00

0.00

0.62

0.00

0.00

0.00

3.39

.-c I ~

L.OO

4.91

0.00
0.54

0.00

21 ~07

10.63
22.68

35.09

10Ci.OO

t1 ~c:
.'."'".''''';

1.10**

0.16

1.58

OrOO

I) .:)t)

1.74

O. i6
0.16

0.08

0.00
I),))

0.00

9.38
3.94

0.00

0.00

0.55
4.42**
0.47

4.65**
1.50**
2.37
4.34
, f...'
...·....0

0.55
4.65

18.01

37.15

20.03

5.H
88.33

L

i.i.

1.

t\v.

,.
v.

4.

4.
O.
8.

44.

13.

32.
4.

4.
36.
4.

150 ..

i).O

~). (:;

\).(;

0,0

,i t~
'./.'-'

l) .l

0.(1

0.0

0.1

0.1

(l.0

: ~ i,
'.'l'\.'

G.(1

(;It)

(J.O

t':. '!
'oi ...

t\ 1
V'4

.., .-'

.:...;

0.0

0.0

0.0

0.0
0.0

0.0
,"I 1
'.".i.

0.0
0.0
().O

J.'. ;,

....'.\.i

O.G

i\ ,
\,'1 ...

CI(J

.., ,.,
1;) I:)

V• r..\1

,., ,.'"\
v.\)

(-, ':\
v.'.f

O.l)

0.0

0.1

(i.0

0.0

0.0

0.(;

0ai)

0.0

0.0

0.0

0.0

1).0

0.0

0.0

0.0
0.0

0.0
0.0

0.0

0.0

0.0
0.0

0.1
i)11)

f'"i .*;
v,,J

OIl)

0.1

0.1
i)10

(1.1
0.1

;)10

0=0

;)10

0.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0

0.0

0.0
1\ (,
''.I.v

i.

I.

01
1",
VI

0.

3.

21.

.,
i.

11.:i

.:.

o.

12.
.~

<J.

30.

75.
6.

65.
6.
O.

f-I

.I."'~ I

261.

471a

258.

.."i'.
1167~

-fPtOLIN-LIf<E
-I: FELDSP./MICA
- FE AU BIL IC;~TE

-AL :3IL--TR FE
-i'lL SIL.--PURE

-CA FE AL SIL.

-PURE iALC

-ALBITE-LIKE
-NA CA AL SIL~

-CA AL SILICA7E

-NA FE AL SIL,

-K(FE) AL SIL.

IF-ON OXIDE

ALUM. SILICAiE

-FE ,51 rI RICH
-AL~SI T1 RICH

-PURE AL SIL.
-FE,SI--AL RICH
-FE AL BINARY

T~:LC-LIKE

OTHER AL SI LI

-51 FE BINARY
-AL,SI--FE RICH

TITANIUM RICH
-TI ~E BINARY

CCMBD-END05EN.
-PURE ENDOGEN.
-F:ACE-ENDOSEN.

51 LICA

RUTILE-LIKE
ALU~1!NA-LIKE

MI5CcLLMiEOUS

!~O XRAYS
ALUMINUM RICH

-SILICA-CuMBO
-AL SIL,-ENDGG.

SILICDN RICH
-FE S!L!CATE

IRON RICH

ALL TYPES 4,55 7.8~

* PARTICLES IN BLANk ARE NOT SUBTRACTED




