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FOREWORD

This report wasg prepared by the Divicion of Resgpiratory Digease Studies
{DRDS) of NIOSH under Interagency Agreement No. HO358030. 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 Cccupational 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
from DRDS and Dr. Lloyd Stettler from DBBS. Work on the characterization of
silica particle surface properties was performed under the direction of Dr.
William Wallace and Michael Keane of DRDS. Specific personnel working on each
program are identified separately in the descriptions of each program.

The authors of this report (Prs. 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. HO35803, "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 reccgnized ags a cause of various lung
diseases, the pneumoconiosis, for many years. Specific pneumoconiosis such as
coalworkers' pneumoconiosis and gilicosis result from the inhalation of
particles at the worksite. In many instances, there are simultaneous
exposures 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 mining operations is of increasing concern
since MSHA data as analyzed by NIOSH indicates that an inereasing 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 eytotoxie propertieg of dusts. Part
of this study investigated a method to characterize pogsible surface ocelusion
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 uged in dust
studies could suppress cytotoxic properties of quartz particles. Thermal
treatment in aqueous media can significantly alter the cytotoxie properties



without producing a readily measured surface compositional change.
Experimental results of these surface modification gstudies 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 deseribe 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 AFPPROACH

Silica exposure has long been recognized as a respiratory hazard in coeal
mining, and workers in certain job categories within the mines, such as tunnel
drillerg, 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 isg
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 thic 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
voluntary 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 cocal 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,



9

as well as a detailed smoking history. The demographic and cccupational data
was computer coded into the NCWAS files using NIOSH 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 tracheo-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 groupe of severity -
mild, moderate, and severe (Grades I, II and III, respectively) - based upon
the profusion and size of the silicotic lesiong 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 em 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
algso 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 statistices.

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 clagsified 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 fibrosis. 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 (SD) years

26 * 14 (SD) years

94% white males

74%

24 * 20

Table 2 shows the NCWAS submissions by state for the same years.

The majority

of submissions were received from the Appalachian states of Pennsylvania and

West Virginia.

TABLE 2. - NCWAS Population by State

STATE *
Pennsylvania
West Virginia

Kentucky

Illinois
Wyoming

Colorado

1460

948

214

159

114

95

45

42

NUMBER

PERCENT

46

30

1

1

* Only states with 1% or more of the total submiggion are inecluded.
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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
12.6%, and gilicotic 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 geen in 45.6% of casesg, 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, 18.9% and 5.5%, respectively.

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

STILICOSIS 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%

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

S8ilicosis 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% 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

{(Highegt Categorv)

No CWP 32 7.2% 4.2% 3.0%

Macules plus 33 22% 12% 10%
Focal Emphysema

Nodules 34 32% 15% 17%

PMF 35 51% 11% 39%
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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 emploved in surface activities at underground
mines, had the lowest prevalence of silicosis (B.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
(25.0%) as well as the highest prevalence of severe disease (16.2%).
Electricians have the lowest overall prevalence of silicosis (7.6%), as well
as the lowest overall prevalence of severe disease (3.6%). 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 bholters.

TABLE 5. - Silicosis Prevalence by Major Job Classification
JOB GROUPING TOTAL # % SILICOSIS
IN JOB GRCUP IN JOB GROUP
Transportation 821 24.2
Face Activities 1490 12.5
Miscellanecus
(Foremen, Section Boss) 410 12.2

Maintenance 439 B.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 TI/III

JOB N MEAN (% (%) OVERALL %
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
GContinuous 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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Tahle 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 Silicogis by Primary State of Mining

# IN TENURE PREVALENCE OF SILICOSIS (By Grade)

STATE NCWAS MEAN I I1 ITT 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 undergtround
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 II III
0-20 YRS 799 94.6% 2.4% 2.4% 1.0%
20-40 YRS 1658 B85.9% 7.6% 4.5% 1.9%

Qver 40 YRS 846 82.9% 1.6% 5.6% 3.8%
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3.1.4 DISCUSSTON

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 respirable fraction of coal mine dust to produce gilicogis. 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 gign of eggshell caleification (8), although
indicative of a reaction to silica in the tracheo-bronchial lymph nodes, is
not specific for this disease, and data presented in this paper, showing a
high proportion of silicotiec nodules in the tracheo-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 gilicotic lesions in the lung. This was most marked in
miners with PMF 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
agsociation can best be explained in terms of dose response with both
gilicosis and PMF 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 factors. 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
gilicosis 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 amocunts of overburden in order to extract the coal,
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Oparations such as roof bolting, tunnel and surface drilling, and
transportation are associated with high silica exposures, and miners employed
in these jobs are more likely to develop silicosis (2, 14). This study
generally supports these obgservations. An exception to this may be the
moderate prevalence of silicosis noted in the roof holters. However, our data
may underestimate the true risk for silicosis in roof bolters as they had the
lowest work tenures of any job category (26.7 years). Moreover, the
proportion 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 interpretation 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 miners 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 yeats 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
gilicosis will decrease in coming decades. The NCWAS population can serve a
ugeful 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
pathelogical features of silicogis 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
pepulation 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 cages
were reviewed and the type and severity of pneumoconiosis documented. Thesge
findings were correlated with years of mining, job history, and geographic
location of mine. Clasgical silicotie nodules were found in 12.6% of the
population. There was a gignificant relationship between length of
underground mining and prevalence and severity of silicosis, indieating 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
8. Frank Platek, J. Pat Mastin, Frank H.Y. Green
and Edward Zuchelkowski with technical
agsistance 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 miner lungs, particle size data
for the total dust as well as the component of this dust, which was considered
to be gilica, will be presented.

3.2.2 METHODS AND MATERIALS

Lunpg 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 Cecal 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 werce selected for particulate analysis. Both
paraffin-embedded and wet, formalin-fixed tissues were available for all of
the subjects selected.

Two mm thick sections of whole freeze-dried lung specimens from coal
miners were also available for analysis. Portions of a whole lung seetion
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 mm 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 (control) 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 mm3 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 torr. An empty glass vial was
also placed in the asher at this time and was processed similarly throughout
the sample preparation steps as a blank for the lung sample(s) being ashed.

At the end of this period, the vials wete 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 mm 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 Aercosol 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. §,
A-E). The carbon planchet mounted 5. micron sections were examined in & Etec
SEM uging an accelerating voltage of 20 kV and backscattered electron image
{BEI). Individual particles were analyzed using an EG&G Ortec EEDS II energy
dispersive X-ray analysis eystem.

Automated Particle Analysis

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

1 The use of trade names does not imply endorsement by the Bureau of Mines.
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IIIA) equipped with a Kevex 7000 energy dispersive x-ray analysis system and a
LeMont Scientific DA-10 image analysis system using the backscattered electron
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 parameter (off particle
searching point density) used at the 1000X magnification was such that all
particles 0.2 um 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 = Ig + 3 Ig 172, (1)

where Ip is the peak elemental intensity and Ip 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 silieca, 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 diameters 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 (eircular
area equivalent diameters) generated by the LeMont image analyzer. Individual
particle volumes were calculated from each particle's cireular 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 pl/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 cireular area equivalent diametets 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 dp + 6.908 log? ag (3)

where d, is the number median diameter and 0, 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 MMD 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. Gopies 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 thic 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 snd
procedures usged to generate the data in Figure 8 were the gsame as used for the
¢oal miner lungs. As is shown by this data, the number median diameter
distribution for gilica 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 lesg than 1 mierometer 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
(MMD and MMAD). The LeMont mass median diameter data (Tables 12 and 13) must
be considered gross approximations since the assumption of gpherical shape
used in the calculation of the data is obviously poor. Furthermore, this
calculated MMD 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 gilica
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 dengity 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 3B-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 scen 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
gix-fold between pigmented areas and over 83-fold between the pigmented and
non-pigmented areas.

The large variations in particle concentration betwesn 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 piecesg, i.e., there would be less overall variation in particle
concentration between larger pieces than smaller pieces.



24

In general, one would expect much higher particle concentrations in coal
miners' lungs than in the lungs of the general populace. Furthermore, Lif the
particulate burden of "normal™ lungs can be assumed to arise from the earth's
erust, one would expect the types of inorganie 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 aliquots 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
gilicosis. 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
1, 6-10, and 16 were diagnosed as having silicosis. Of these, lungs 8, 9, 1,
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 silieca
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 pm. Median diameters for silica ranged from ¢.50
to 0.83 ym while the aluminum silicate median diameters ranged from 0.6 to
0.95 pm.. The number median diameter distribution for silica in urban lungs
is quite comparable to that seen in coal miners with greater than 70% of
gilica median diameterg for both lung sets falling between 0.5 and 0.8 um.
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TABLE 9. - Coal Miner Specimen Information
Lung Age at Years in Job Cauge 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 Cardiac Yes
7 60 35 Coal loader Renal
Insufficiency Yes
8 52 23 Buggy operator Tuberculosis Yes
9 53 32 Brakeman Drowning Yes
10 66 30 Coal loader Chronic 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 Foreman Accident Yes
17 37 17 Miner operator 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 Aceident No

NA

not available



TABLE 10. - Analyzed Elements and X-ray Windows
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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 1.58-1.560
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
cl 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 3.42-3.4¢6 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 5.38-5.4¢6 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 6.62-6.064
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
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TABLE 10 (continued) -~ Analyzed Elements and X-Ray Windows

Left Right
Background Peak Background

Window Window Window

Element keV keV eV

W 8.22-8.24 8.34-8.44 B.56-8.56
Zn 8.56-8.56 8.60-8.68 8.84-8.50
Hg 9.66-9.74 $.94-10.02 10.22-10.30
Pb 10.22-10.30 10.50-10.60 10.82-10.9¢C
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
st 13.68-13.7¢ 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

Major Class Allowahle Wet Fractional X-ray Intensity
Silica 0.90 < Si < 1.00
0.00 < Df2 ¢ 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 ¢ 0.350
0.50 ¢ 8i ¢ 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 0.0l < P< 1.00
0.00 < 2r ¢ 0.001
0.00 < Y < 0.001
0.00 < Df < 0.99
Silicon Rich 0.50 < Si < 0.90
0.00 < 2r < 0.001
0.00 < Df < 0.50
Iron Rich 0.50 < Fe < 0.90
0.00 < Df < 0.50
Titanium Rich 0.50 < Ti < 0.90
0.00 < Df < 0.50

2 pf 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
Major GClass Allowable Net Fractional X-ray Intensity
Other Aluminum Silicates 0.10 < Al < 0.50
0.10 < 81 < 0.50
0.00 < Df < 0.70
No X-rays 0.00 < Df < 0.001
Aluminum Rich 0.50 < Al < 0.90
0.00 < Df < 0.50
Miscellaneous No requirements, All

remaining particles are
placed in this class.
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TABLE 12. - Silica Particle Size Data for Lungs 1-22 {LeMont)

Lung Number of Number Median Mass Median Mass Median
Particles Diameter (um) Diameter (um) Aerodynamic
Analyzed Diameter (um)
1 397 0.66 2.01 3.28
2 89 0.81 2.55 4.17
3 62 0.786 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
B 608 Q.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 2.8B4
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-1 456 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 0.656 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 Macs Median Magg Median
Particles Diameter {(um) Diameter {um) Aerodynamic
Analyzed Diameter (um)
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 0.886 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 1008 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
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TABLE 14. — Silica Particle Size Data for Lungs 1-21
{(Graphical/Hateh-Choate)

Lung Number of Number GCeometrie Mass Mass Median
Particles Median Standard Median Aerodynamic
Analyzed Diameter (um) Deviation Diameter (um) Diameter (um)

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 g.16
11 403 0.54 2.05 2.53 4,15
12 349 0.63 2.23 4.34 7.14
13 705 D.50 2.07 2.45 4.02
14 391 0.60 2.17 3.81 5.94
i5 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 2.60 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-6é 523 0.63 2.02 2.78 4.57
Control 1-6 610 0.53 2.23 3.65 6.00
L-1 659 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




TABLE 15. - Total Exogenous Particle Size Data for Lungs 1-21
(Graphical/Hatch-Choate)

Lung Number of Number Geometric Mass Mass Median
Particles Median Standard Median Aerodynamic
Analyzed Diameter (um) Deviation Diameter (um) Diameter (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 e.72 2.05 3.3¢9 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 C,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
15 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 Lungg 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
Alunminum Silicate 2923 488 138 3962 1942
Magnesium Silicate 62 13 9 63 8
Rutile-like 207 39 0 185 53
Alumina-like 11 8 1 132 3
Exog.~Endog. GComb.3 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 o] 38 10
Miscellaneous 18 87 3 42 33
a

Exop.—Endog. Gomb. 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. — Particle Concentration/Composition Data for Lungs 6-10

Particle Concentration (millions/g of dry lung)

Particle Type Lung 6 Lung 7 Lung 8 Lung 9 Lung 10
Total Exogenous 2788 3703 9991 5239 1087
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-1like 11 0 20 0 1
Exog.-Endog. Comb. 459 50 70 45 21
Silicon Rich 44 28 29 28 27
Iron Rich 4 20 4 23 5
Titanium Rich 27 88 94 59 8
Other Aluminum Silicates 11 5 37 10 7
Aluminum Rich 8 3 25 25 14
Miscellaneous 33 5 16 0 11




TABLE 18. -
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Particle Concentration/Composition Data for Lungs 11-15

Partiele Concentration (millions/g of dAry 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 8& 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. -~ Particle Concentration/Composition Date for Lungs 16-21

Particle Concentration (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 626 533 115 636 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 28
Silicon Rich 39 22 57 4 104 138
Iron Rich 35 10 42 7 67 34
Titanium Rich 60 18 27 3 57 48
Other Aluminum 0 35 38 1 67 15
Silicates
Aluminum Rich 18 18 7 2 10 26

Miscellaneous 35 43 81 . 13 30 26
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TABLE 20. - Particle Concentration/Composition Data for

Lung 22 — Upper Lobe Specimens

Particle Concentration (millions/g of dry lung)

Upper Lobe Sample TIdentification

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 2B4 85 64
Rich
Iron 292 224 129 353 366 108 91
Rich
Titanium 157 184 93 122 130 74 40
Rich
Other 67 105 16 149 47 57 7
Aluminum
Siliecates
Aluminum 247 134 20 41 95 63 s
Rich
Misec. 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 (millions/g of dry lung)

LOWER Lobe Sample Identification

Particle

Type L-1 L-2 L-3 L-4 L-5 L-6 Control 1-6
Total 27895 27674 25979 15944 18327 20788 710
Exogerious
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 g6 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 10 353 237 100 143 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 t) 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. 5a.
Fig. 5b.
Fig. 5c¢c-e
Fig. 6a.
Fig. 6b-d
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FIGURE LEGENDS

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

Same lung as in Fig. 4a taken with crogs polarizing filter. Area
shown lies adjacent to a small silicotiec 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
phagoeytic 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 gilicotic 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
tigsue section X2000)

Energy Dispersive Spectra of humbered particles in 5b, Fig. 5¢
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 (BEI) 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 PRCPERTIES AFFECTING THE ACTIVITY
OF THE "FREE SILICA" FRACTION OF RESPIRABLE DUSTS
by
W. E. Wallace and M. J. Keane

4.1 SURFACE PRCPERTIES 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 nmineral 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 structural 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 arn 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
ANALYSTS METHODS FOR SURFACE CONTAMINANTS ON SILICA PARTICLES

4.2.1 THEORY

Typically, SEM-EDX analyses are performed 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 = -k F dx

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

kg = A V=372
between 5 and 15 KeV, and as
k. = BV-2
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 material 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. BSEM-EDX at high voltages when
prerformed on such dust often indicates the presence of aluminum in addition to
gilicon for an individual particle. Frequently such analysis defines a
particle to be quartz if it is > 95% silicon as determined by the ratioc 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 electron bombardment of a two phase material.



An electron beam of intensity E 1is incident on the surface of
the coating (X=0, Z=L). The coating is of thickness T.

Figure 9 is a schematic showing the sign conventions for the
analysis.

coating substrate
material 1 material 2
electron beam
intensity
E———-ﬁ
kel ka7 electron beam
extinction coefficient
kyq kyo electron beam
generation coefficient
X-ray beam
intensity
kgivl kgav1 X-ray beam
generation coefficient
for frequency vl
kgly2 kg2v2 X-ray beam
generation coefficient
for frequency v2
x=0 x=T x=L
z=L z=L-T z=0

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

dEl = — kel El dyx
and in material 2, the substrate, by

dEz = - kezﬁz dx
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, Ry (x=0, z=L) is taken to be the

recorded SEM-EDX signal.

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

drRy = - krl Ry, dz

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

de = + kglEl dz.

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

dRy = - kp3 Ry dz + kgl E; dz.
Similarly for the substrate material
dRy = - kpy Ry dz + kgp Ep dz
The electron beam intensity at any depth x in the coating is found from
X dEq X
J—— = [ - ke ¥
0 Eq 0
to be
E; (x) = Eoe"kelx
and, in particular, at the coating-substrate interface
Ey (T) = EgeKe1l
The electron beam intensity at any depth x in the substrate is found from
dE; X

X
J —— = | —keodx
T E; T
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to be

It

Ep(x) = Ep(T)o~Kez2(x-T)
But at the interface

E1(T)

Ea(T)
SO

Ex(X) = Eoe'kelT e-ke2 (x-T)

For convenience changing variables by x = L - z

E1(z) = Ege Kel(l-2)

Ex(z)

1l

Ege XelT e~ke2(L-z-T)
= Ege~ (Ke1-ke2)To-keylekesz

To find the X-ray intensity in the positive z-direction in material 1, combine
the expressions for dR; and dE; to give

de = —krlRle + kglEoe‘kech'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 Ry; that is,

Ry (z=L~-T) = Ry(z=L-T) = Rq

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

Ry(z) = —kglEoekelL (e7kr1Z - eKelZ)+RpeKr1Z

kpy + kea

To find the X-ray intensity in the substrate one solves
dRz = —kppRpdz + kngoe‘(kel'kez)Te‘keZLekezzdz

subject to the boundary condition that no X-rays are entering the bottom of
the subgstrate, that ig,

Rz(z=0) =0
One obtaing

Rp(2z) = kngoe“(kel’kez)Te’keZL[(ekezz - e Kr2Z))

kry + Kgz
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Equating the expressions for R} (Z) and Rz (Z) at the interface
Rq(L-T) = Rp(L-T)

provides an expression for RY:

Ry = kngoe‘(kel"keZ)T e Kaoli(etkeo (L-T) _okpp (L-T))

kpp + Ke2
which can be used in the expression for Ry (Z) to find the X-ray intensity
in the coating. In particular, the X-ray intensity exiting the top of the
coating, which is propcertional to the observed signal, per unit incident
electron beam intensity, is

Rl(x=0) K 1
= 8 [ 1-e—(kKe1+kp1)T]
Eo krl + kel
kg2
+ " e (ke1tkez)T[1-et(Ke2tkp2) T g~ (Kep+Kpo)L)
kpp + kg2

Thus, if one measures the extinction coefficients kn.y, kpo, kgj, Kg2

and the generation coefficients kg3, kgy 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 Ry(L}/E, for X-ray emissions

from different elements in the substrate and coating. Let the electromagnetic
signal from the substrate have frequency vy, and from the coating have

frequency vy. 1In 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 vy are generated only by the
coating, and vy only by the substrate:

kg1,v1=B1 » Kgz v1=0

and

kg1,v2=9 v kg y2=82-

Assume electron beam and x-ray extinction coefficients are the same for each
medium:

Ke1=kez=Kes

krl,u1=kr1,uz:kr2,u1=kr2,v2=kr'
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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

Ry (x=0) g2
lyz= [e—(Ketkpr)T]
E; kptke
and
Ry (x=0) B1
lvi= - [ 1-e~(ketkp)L)
Eg kptke

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

81=B2=R-
Then the fraction of substrate signal to substrate and ccating signal is then

RI(X=0)/E0|“2
= e~ {kptkelT - o—krTEXP[-[AT(V-3/2))

Ry (%=0)/Ey | y2+R1(%=0)/Eql 1

Fig. 10 shows this simplified functional dependence for
Y = BEXP[-AT(V-3/2)]

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 coming from the substrate to coating thickness and electron
beam accelerating voltage. The resclution degradation with decreasing
accelerating voltage for the SEM available to us limits us toe 5 to LO 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 gilieon, aluminum, and magnegium, 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 gilica 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, Al, and
Mg 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% 2,82 3.64 7.7¢
Al% 2.12 2.46 4,24
S1% 77.49 B6.04 88.06
Sn% 17.47 7.85 0

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

%Ti
% substrate (Ti) = x 100
%Ti + %Si

as a function of electron beam accelerating voltage Vv (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 ig 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.

20 Key 10 KeV 5 Key
Al% 6.37 20.02 36.27
Si% 55.02 57.18 63.73
sn% 38.61 22.80 0

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 .00l 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 MACROFHAGES

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 macrophages were suppressed, in some cases fully and even after several
days incubation with the cells. (Hill, C. A., Wallace, W. E., Keane, M. IJ.,
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 1219C 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°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 compatred 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 bolling 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 gample, 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
agsayed (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 congistently 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 catastrophice
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 wag partially supressed in all samples,
even those boiled in polycarbonate. When the system wag restored to proper
operation, the results agreed with previous findings.

Since the effect seemed clearly to be an effeet 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 mm 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 bolling water midway 1in 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 drying)
-Fully detoxified samples appear to show little or no cytotoxicity after
scaking in the supernatant from beoiling 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 hypothesie 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 gquestion 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 100°C.

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 sgilicosis-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 exogencus 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 alsc presented for each lung and particle type.



SAMPLE ID: LUNG 1 - PREP 3389 IML B-370 7-JUL-38

AREA EQUIV. DIAM (UM) DISTRIBUTION FOR  SILICA MACR = !

~~~~~~~ Cligg -----0 1
Imit Count L Q------r--s-wmmmmmmoomemeee L e 0
0.0760 9. 0.00]

0.09%3 3. 0.76[*
9

Q. 1177 0.00{

0.1445 1. 0.25#%

0.1774 B, L.C2[%HeEe

G273 5. 2.02[Haer

0.2676 19, 4.79[FEFRRHEERE

$.3286 29, T 0[FHEEREHHHHEERERY

0,403 28, 7.0S{HEREEERERHRE RS

9,4954 15, 11, A THERE
0.5084 39, 9,2 BRI

¢, 7474 50, 12,50[ HEEEHHHEEEEH B
0.9173 34, B SHIRHHEERENEEEHEREEERRERE

1.1272 45, 1], JA[HEEREHEEE SR
1.3842 32, 5.0A[BFHEHEREEEEERRIERENER

1.6999 21, 5. 20[#HREEHEEE

2.087% (9. 4, 79[S

2.5637 11, 2. 77[headete
3. 1483 20 0.50[*
3.8683 3. 07B[w
4.7480 0. 0.00]

5.8308 G 0,000
7.1605 0. 0.00(
8.7935 0. 0.00(

10.799 0 0.00{
MASS PERCENTASE VERSUS DIARMETER FOR MACR [ SILICA

MACS MEDIAN DlA.= 2,08E+00 UM, RHO= 2,660 AERODYNAMIC DIA.: 3.23E+00 UM,

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RM .......................................

DIA. (M) CONT DIFF.  INTEGRAL DIFF.  INTEGRAL
7.80E-02 0. 0.0000  0.0000 0.0000  0.0000
7,39€-02 3. 0.7 0.75%57 0.6003  0.0003
1.18€-01 0. 0,0000  0.7357 G.0000  0.0003
{.44E-01 1. 0.251%  1.007 0.0003  0.,0006
1,778-01 g, 2.0180  3.0227 0.004%  0.0053
2.18E-01 B. 2.0151  5.037 0.0091  0.0146
Z.68E-01 19, 4,785  9.8237 0.0400  0.0546
3.29E-01 2%, 7.3048  17.1285 0.1129  0.167
4.04E-0! 28, 7.0529 24,1814 0.2019  0.3694
4.96E-01 45. 11.3350 35.5144 0.6011  0.9705
£.09E-01 3. 9.8237  43.3400 0.9648  1.9333
7.476-01 30, 12,5945 57.9345 2.2909  4.2282
9.18E-01 34. B.5642  bh.45987 2,885 7.3
1.13E+00 45, 11.335¢ 77.8338 1.0720 14,1832
1.38E+00 3. 8.0405 B3.BM2 93137 23.4901
1.70£+00 2l 5.2897 71.1839 11.3201 34.8172
2.09E+00 19, 4,785% 95.94%8 18.96B6 53.78%9
2.36E400 . 2,708 98,7404 20,3389 74,1247
3.15E6+0C 2. 0.5038  99.2443 4.8488 80.973%
3.B7E+00 3. 0.7557 00,0000 19.0264  100.0000
4.75E400 0. 3.0000  100.0000 0.0000 100.000
3.83E+00 3. 0.0000 00,0000 0.0000  100.0000
7168400 0. 0.0000  100.0000 0.0000  100.000¢
8.79E+00 Q. 0.0000  {00.0000 0.0000 (00,0000

1.0BE+0! &, 0.0000 100.0000 0.0000  100.0000



SAMPLE ID: LUNG { - PREP 3387 IML D-570 7-JUL-88
AREA EGUIV. DIAM (M) DISTRIBUTION FOR  TOT. EXDGENOUS MACR = IS

------- flas ----=0 !
limit  CQoupt i Qre-=m=-=mmmmmemommmmmemeoee (jomm===emmmammecscasamecnman 0
3.07680 0 0.00(

4.0958 b, 0.43[*

0. 1477 2. 0.14f
0.1445 PR ] g
0.1774 22, 1Sq[HH
0.2t79 3, 2.60[HA
0.2676 55, 3.78[Herieiee
0.3286 B2, 5.93[HeEHHEHE
0.4036 105, 7.50[HHHEHIHHHHHHEE
0.4956 128, 9. 26[HFHEHHEHEREHHBHEH
0.6086 152, |1 O0[HFHEHHHHHEREH
0.7474 141, 10, 20[HHHHHHAHIHEHHHH
0.9179 124, B.F7[HHHFHHHRHHHHH
1.1272 149, 10 TE[HHHEHHIH R
1.3642 105, 7.00[HAHHAREEHHA R
1.6999 89, b A4[HEHHHHHHHEH
2.0875 75, S.AO[FHHEFHRHEHHE
2.5637 50, J.62[HHereEAEEE
3.1483 (7. 1.23[w
J.8&63 19, LJ7[HH
4.7480 10, 0.72(w
5.8308 KPRV b
11505 4. 0.290*

8.7935 1. 007
10,799 oo 007

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 15 TOT. EXOGENOUS

MASS MEDIAN DIA.z 4.19E+00 LM, RHO= 3.000  AERDDYNAMIC DIA,= 7.20E+00 UM,

PERCENTAGES BY COUNT PERCENTAGES BY MASS

T
DIA. (LM.)  COUNT DIFF.  INTEGRAL DIFF.  INTEBRAL
1.80E-02 0. 0.0000 0.0000 0.0000  0.0000
9.58E-02 b. 0.4342  0.4342 0.000t 0.0001
1.1BE-0f 2. 0.1447 0.578% G.0000¢  0.0001
1. 44E-01 6. 0.4342 10130 0.0002 0,003
1.77E-01 2. 1.5919  2.4049 0.0013  0.0014
2,1BE-01 36. 2,504 3.2098 0.0040 0,005
2,4BE-01 3. L7791 5.189% 0.0112  0.0148
3.29€-00 g2, 3.7334  15.1230 0.0311 0.0477
4,04£-01 105, 71.5977  22.7207 0,073  0.,1215
§,96E-01 128. 9.2619  31.982b6 0.1663  0.2878
&.09E-01 132, 10.998¢ 42,9812 0.365%6  0.4334
LA 4L, 10,2026 53.1838 0.6282 1,281
%.086-01 124, 89725 42,1563 1,022 2,304
1136400 149, 107815 72.9978 2270 45817
1.388+00 105. 7.5977 80,3355 2,918 7.353%
L20E00 99, 5439 86,975 4,651 12,2186
20BN TS 54259 92,402 7.2009 19,4956
256640 S0, 367 %020 8.9897 20,469
JI5EH00 17. 1.2301 97,2504 S.6608 34,1501
J.B7E+00 19, 1,378 98.6252 11,7175 45.B67%
4, 75E+Q0 10. 0.723% 99.3488 11.4217 57.2893
5.BIE+00 3. 0.2171  99.3458 b.3450 63.46333
7. 16E+00 4. 0.2894 99,8553 15,4709  79.3062
8. 79E400 1. 0.0724  99.9274 7.2558  B4.5820

1.08E+01 1. 0.0724  100,0000 13.4380  100.0000



SAMPLE [D: LUNG 2 - PREP 2480 IML 0-573,580 7-JUL-88

AREA EQUIV. DIAM (UM) DISTRIBUTION FOR  SILICA mACR = 1

------- Class -----0 1 2
limit  Count % {m=eemcmeccccmceccoccncnaa. (Jmmemmnmmem———————————————— 0
. 0421 0. 0.00[

0.0517 0. 0.00(
0.0635 0. G.00f
0.0780 0. 0.000
¢.0958 0. 0.00(

o.nm 2, 2.Z5[¥HrER
0. 1445 2, 2I5[ketn
0.1774 0. 9.000
o.z21m o L 12
0.267% 3. 3.37[HEHH
0,3286 3, Q. 37[HEEHEEH
0.4036 4, A AQ[HHEHEEH
0.49% 9, 10, 1] [HEHHHEHHHH
0.6086 4, 4,40 [HEHHHHR
0.7474 13, 14,51 [HEHHFHHEHEHHHH P
0.917 §. 10,11 AN
1,1272 11, 12,35[FFAHEERHE ISR
1.3842 8. B.G0[HHHHEHHIHHEH
1.699% B, B, F9[HEHHHHHEHRHHHHH
2.0876 b. 6, A[HHEREEHHE
2.5637 2. 2,.5[mHH
31483 2o 2,.23[HHN
3.8663 2, 2,25
4,748 0. 9.00f
5.8308 0. 9.000
7.18605 g.  0.00[

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 1 SILICA

MASS MEDIAN DIA.= 2,55E+00 UM, RHO= 2.660  AERODYNAMIC DIA.z 4.17E+00 LM,

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RM _______________________________________

DIA. (UM} COUNT DIFF.  INTEBRAL- DIFF,  INTEGRAL
4,21E-02 0. 0.0000  0.0000 0.0000  0.000¢
5.17€-02 0. 0.0000  0.0000 0.0000  0.0000
6.33E-02 N 0.0000  0.0000 0.0000  0.0000
1.80E-02 0. 0.0000  0,0000 0.0000  0.0000
.386-02 0. 0.0000  0.0000 0.0000  0.0000
1.18E-01 2 .42 2,472 0.0009  0.0007
1.44E-0t 2. 2,47 4,54 0.0017  0.0026
1.T7E-01 0. 0.0000 44984 0.0000  0.002%
2.1BE-01 L 1,123  5.6180 0.0029  0.00%5
2.68E-01 3. 3.3708  B.%368 0.0{61  0.0216
3.29€-01 3 3.3708 12,359 0.0298  0.054
4.04E-01 4 4.4944 16,8539 0.073%  0.1249
4.95E-01 9. 10.1124 26,9863 0.3065  0.4315
6.09€-01 4. 4.4984 31,4507 02523 0.4838
7.47E-01 3. 14,6067 44,0674 1.5187 2.20%5
9.18E-01 2. 10.1124  56.1798 17473 4.14%
1. 13E+Q0 11, 12,3596  48.5093 44079 8.3577
1.38E+00 8. 8.9888 7.5M1 59372 14,4949
1.T0E+00 8. 8.9888  B84.51&% 10.9960  25.4%09
2.09E+00 b, & 7416 73,2984 13,2737 40,7647
2.534E+00 2. 2.2472  95.5056 9.4292 30.193%°
3.15E+00 2 2.472 9.7 17.4633  &7.6572
3.87E+00 2. 2.2472  100.0000 32.3428  100.0000
4.75E+00 0, 00000 100.0000 0.0000 100.0000
S5.B3E+00 0. 0.0000 100.0000 0.0000 100.0000

7.16E+00 0. €.0000  100.0000 0.0600 100.0000



SAMPLE ID: LUNS 2 - PREP 5480 1ML D-573,380

AREA EQUIV, DIAW (IM) DISTRIBUTION FOR

linit
0,0421
Q.0517
0.0635
0.0780
0.4938
0.1177
2.1443
D.5774
0.2179
0,247
0.3286
0.4036
0.4536
0.6086
0.7474
0.9179
1.1272
1,3942
{.6999
2.0876
2,537
3.1482
3.8663
4. 7480
5.8308
7.1805

MAGS PERCENTAGE VERSLS DIAMETER FOR MACR 13

MASS MEDIAN DIA.: J.BAE+00 LM. RHO= 3.000

DIA. (M)

4.21E-02
3. 17802
6. 356-02
7.80€-02
9.58E-02
1.18E-01
1.44E-01
L.77e-01
2.188-01
2.4BE-01
3.296-01
4.04€-0!
4.96E-01
6,0%E-01
7.47E-01
9. 18E-0f
1.13E+00
1, 306400
1. 70E+00
2.09E400
2.54E+00
3. 15E+00
3.87E+00
4.75E400
3.83E+00
7. 166400

Class
Count
0.

L

1&.

10.
4.

0.00[
0.19(%
0.47(%
1,32

1. 22[*#%
2, dS[HirEEE

2. A5 HEREE

5, 40 [ HHHEHHAF

4, GP[HHHEHH R

b, BT [HHEHH

7 A3[HEEH

8. 00 [FHHEHHHHHHEHHHHHH

5,28 [

0. 75 [HHHHHIFHH
10,07 [HHHEHHHHHEHHEHHHHHHH

5, G3[FH

7. 90 [

5, G [FHEHHHHEE

5, 45 [EHERHH EHH

3. 20[ HHHAH

1.5][Far

0.85[es

0. 7444

0.38(#

1-JUL-88

TOT. EXOGENOUS MACR = IS

TQT. EXOBENOLS

PERCENTAGES BY COUNT

RM --------------------
COUNT DIFF.  INTESRAL
04 0.0000  0.0000
2, ¢.1881 0,181
0. 0.0000  0.1881
2, 0.1831  0.3783
3. 0.4704  0.8447
14, L3 2.1637
13. 1.2230  3.3B&%
26, 2,44%9  5.83%
2b. 24459 B.278Y
58. 5453 13,7947
i 4.9859  1R.7206
7. 6.8674  25.3880
. 74218 33.01%
BS, T.9962  41.0160
Ba. B.2785 49,2945
9. 8.7488 98,0433
107. 10,0559 48.1091
63. 5.9266 74,0358
84, 7.902 B1.%37%
40, 5.6444 57,3823
8. 5.4563  §3.0384
3. 3.2920 96,3311
16, 1.3032 97.8363
7. 0.B4s7  9B.5830
10, 0.9407  99.6237

1, 9.3763 1000000

AERODYNAMIC DIA.= &.49E+00 LM,

PERCENTAGES BY MASS

DIFF.

0.0000

16.6261

INTEBRAL

0.0000
10,0000
0.0000
0.0000
0.0001
0,0003
0.0008
0.0024
0.0055
$.0180
0,03%3
0.093%4
0.2025
0.4193
0.8354
1.64%
3.3844
5.271
9.9476
16,1274
27,1911
39,5541
30,0249
£0,9310
83,3739
106,000

76



SAMPLE ID: LUNG 3 - PREP 3395 JMt [-545,566 7-JUL-88

AREA EGQUIV. DIAM (UM} DISTRIBUTION FCR  SILICA "ACR - |

it Count  § Oeeecsmmmmmemomomooro—ooooo Qmmmmmomemmmmmmmsmemseene s 0
0.0635 0. .l

§.6780 6. 6000

J.,0938 9 0,00

04177 o0 G000

0.1445 0. 0.00f

0.1774 1. L.6[#%

0.2179 0. 0.0

0.2678 T 3.23[eeErees

¢.3286 2, 3,20[HHEHEEGE

(. 4036 b, 7, LE[HEFEEEEEEEEEEEHERHH

0.49%6 S, D OL[HREERREREEER AR

(. 608& b, 9,60 [HEHRERHREH B

.7474 B, 12, F0[HHEEERE AR EEE R
10,9179 P, 17, TA[HHEE R
11272 7. 11 29[RRI
1.3842 3, 4 AS[HHHHHEIHHEEE

1.5999 7. 11,29 THEEHHE S R

2,0874 3, 4, DA[HHEHERH R
2.5637 0. 0.001
3.1483 G0 0.00]
3,863 0. 0.00(

4.74BC 0. 0.00(
5.8308 0. 0.00{
7.1603 0 0.00f
8,7933 0. 0.00(
10.799 0. 0.00]
12.262 J. 0 %0l
16.286 9. 0.50[
SAMPLE ID: LUNG 3 - PREP 3395 3ML D-343,366 7-JUL-88

MASS PERCENTAGE VERSUS DIARMETER FOR MACR 1 SILICA

MASS MEDIAN DIA.= 1.S{E+0C UM. RHO= 2,060  AERODYNAMIC DIA.= Z.44E+00 WM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RN meeeseeesesesmcecmes ceeeecesseesmseses
DIA., {UM.}]  COWNT DIFF,  INTEGRAL DIFF.  INTEBRAL
b.39E-02 0, 0,000 0,0000 0.,0000  0,0000
7.80E-02 0. 0.0000  0.0000 0.0000  0,0000
9.50E-02 0. 00006 0.0600 0.0000  0.0000
1.18€-01 0. 0.0000  0.0000 0.0000  0.0000
1,44E-01 0. 0.0000  0.0000 0.0000  0.0000
1.77E-01 1. L6129 161 0.008  0.0058
2.1BE-0! 0. 0.0000  1.6129 0.0000  0.00%8
2.88E-01 2. 3,228 4.8387 0.0397  0.0454
2.29E-01 2. 32258 B.0645 0.0734  0.1189
4.04E-01 b 5.677 12,7419 0.4081 0.5270
4,96E-01 5. B,0643 25,8063 0,629 1,1568
6.09€-01 &, %4774 35,483 1398 2.5
7.47E-04 8. 12,9032 48.3871 3.457 6.0133
9.18E-01 i 17,7419 66,1290 §.8026 14,8159
1.13E+00 7 112903 77.419% 10.3M5 25,1903
1.3BE+00 4, 6.4516  83.8710 10,9794 36,1658
1.70E+Q0 7. 16,2903 95.1613 3S.5851  71.7549
2.09e+00 3. 4.8387 100.0000 28.2451 100.0000
2.36E+00 0. 0.0000 00,0000 0,0000  100.0000
3.15€+00 0. 02,0000 1000000 0.0060 10,0000
3.87E+00 G, 0.0000 100.0000 0.0000 100.0000
4,75E+00 0 0,0000  100,0000 0.0000  100.0000
5.83E+00 0. 0.0000 1000000 0,0000  160.000¢
7.186E+00 0 02,0000  100,0000 0,0000  100,0000
B.79E+00 . 0.0000  100.0000 0.0060 1000000
1.08E+01 0. 0,0000  100.0000 0.0060  100.0000
1.33E+01 . 0,0000  100.0000 00000 100.6000
1.636401 9. 2.0000 1000000 0.0000 100,000



SAMPLE ID: LUNG 3 - PREP 3390 DML [-063,%

AREA EQUIV, DIAM (UM} DISTRIBUTION FOR

limit

J.0635
0.6780
0.0938
0117
0.1443
01714
1.2179
0.2676
0.3
1.4036
0.4955
0.6084
0.7474
09179
L1212
1.3842
1.6999
2.087%
2.3637
31483
3.8663
4, 7480
3.8308
T 1605
B. 79335
10,799
13.262
16,286

Class
Caunt
0.

0. 56[¥F¢

7. 24[HEREH

3, {F[EHHERAE

4, 64 [HHHEHHFFEEER

&, 16 [HHHEHERH

8, D2 [HEHHE RS R
B, SA[HHHHHE
8.%5 [lﬂiiﬂﬂﬂfﬂlil‘ifiiiﬂ
G, 70 [HEFHHE Y
& FO[FHEHEHEH R Y

7. 44 FHHEHEHHHHH

8, SA[ TR
5 T HHE R

S, GT[FAEE

§, 1) [HRREEREIRER

2,55 HEREE

1.49[F4ss

1,45 HrE

0.56{ 1

3,190

f191*

0.00f

0.1t

SAMPLE IDs LUNG 3 - PREP 3395 IML D-365,366

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 15

PERCENTAGES BY COUNT

RAH --------------------

DIA. (M) COWNT DIFF,  INTEGRAL
5.356-02 0. 0.0000  0.0000

7.80E-02 2. 0,373 03731

9.58E-02 0. 0.0000  0.373!

1.1BE-01 0. 0.0000  0.3731

1.44E-01 3. 0.5597  0.9328

1.77E-01 3. 0,5397 1.4928

2.18E-01 12. 2,238 1.731:

2.68E-01 i L6 6,900

3.298-01 . 4.6642  11.5672

4,04g-01 3. 5.1367 1, TIH9

4,96E-01 43. B.0224  25.7463

§.09E-01 46, 8.3821 34,3264

747601 44, 8.9552 43.28%

?.18E-01 52. 9,7015  52.9651

1 13E+00 3. 6.5030  59.8841

1.3BE+00 40. 7.4627 47,3507

1, 70E+00 15. B,3821 75,9328

2. 09E+00 35. 6.7164 82,6493
2.36E+00 3. 5.9700 88,6194
3. 15E+00 2. 41045 92,7239
3. E7EH00 ib, 2.9851  95.70%
4. 73E+00 8 1.4925 97,201

5.83E+00 3. 1.6791 98,8804
7. 16EH0 3. 0.5597 99.4403

8.79E+00 L 0.1866 99,4269
1.UBE+QL L. 0.18%6 .81

1.33E+0¢ a. 0.0000 99.8134

1.63E+01 1. 0.1885 1000000

7-3UL-88

TOT. EXOGERDUS AR = 15

7-JUL-88

TOT, EXOBENOUS

MASS MEDIAN DIA.: &.90E+0C UM. RHD: 3.000 AERODYNANIC [IA.= 1.20E+01 M.

PERCENTAGES BY MASS

DIFF.

0.0010
0,005
0,0069
0.0168
0.0404
0.0801
0.1543
0.2107
0.4094
0.8197
1.7458
2.3204
4.16%8
5.3042
7.14%4
6.515%
13.7845
8,5078
5.2835
9.7297
0.0000
13.373%

INTEGRAL

0,0000
0.0000
0.0000
0.0000
0.0001
0.0002
0.0012
3.0037
0.0105
0.0273
020677
0.1479
0.3027
0.4134
1.0227
1.B42%
3.5883
6.1187
10.2644
15.5886
2.73%
29.3489
43.1333
51,4401
56,8947
66,6264
£.6264
100, 5000

78



79

SAMPLE ID: (UNG 4 - PREP 3401 1ML D-17

AREA EQUIV. DIAM (M) DISTRIBUTION FOR  SILICA

VG5, GAE-01 DEV=6. 34E-01 XDEV=6,STE+01 MEDIANSS. 16E-01 MOST FROB. =8.33E-01

Limt

0. 0835
0. 0780
9.0958
01177
0. 1445
0,174
0.2179
0. 2676
0, 3286
0. 4036
0. 4356
. 6086
0. 7474
04,9179
1,11
1. 3642
1.69%9
2.0876
2.9637
3, 1483
3. 8663
4, 7480
5. A308
7, 1605
8,7938
10,799

Class ——0 1 2
Count L {) {
0. 0.00C
0. 0.00C
0, 0,000
0 0,000
. 0.3+
1. 0,320+«
4o LOBL#HE
7. 2. Phlskeesn
23, 7, 70
16, S I3[ Hmrr it b EEaEs
29, 9, 29[ M FHHREEF A
27, B, BS[HHHHEHE R
32 10, 28 HEHHHEHHHHHEHE
60, 12, BOT HHHEHHHFHHHHHHEHHHHHHHEHH
2. 10, o[ rrtr e HHHHHHH
34, 10, 0[H-HEEFEHHEHH
23, T ITIMRH AR
22. 7. 0S[HHHEHHEHHHH
16. 5. 13[&HHHEHEH
30 0,90k
0. 0.00C
2. 0.04[%+
0. 0.000
0. 0.060
0. 0,000
0. 0.000

MASS PERCENTAGE VERSUS DIRMETER FDR MACR |  SILICA

WASS MEDIAN DEA. = £.15E+00 LM,

CIA. (UM, }

6. 35602
7. 80E-02
9, 5802
1. 18601
1. 44E-01
1. 7T7E-01
2, 18e-01
2.686-01
3.29E-01
4, 04E-01
4, 96E-0
E. 0901
T.4TE-0L
9. 18E-01
1. 13E+00
1. 38E+00
1. 706400
2,09%+00
2, 56E+00
3, 156400
3.87e400
4, TOEHO0
3, 83E+00
7. 16E+00
8. TH0
1, 06E+01

PERCENTAGES BY COUNT

RHO= 2,660 RERODYNAMIC DIA.= 3.S1E+00 M.

PERCENTREES BY MASS

R
COUNT DIFF,  INTEBRAL DIFF.  INTEGRAL
o 0.0000 0,000 0,000 0.0000
0 0.0000 0,000 0.0000 0,000
o 0.0000  0.0000 0.0000 0,000
0. 0.0000  0.0000 40000  0.0000
L. 0.3205  0.3205 0,0002  0.0003
1. 0. 3205 0.E410 0. 0005 0.0008
" Lesel  1%3 0,003  0,0046
7 2,243 41667 00124 0,0170
2. 73718 11.535 0.0754 0,032
16. 5.1282 166667 0.0972  0.18%
23. 2.2949 25,915 0. 3es! 0.35157
ar. 8.£8538 34.6154 0.5624  1.0781
2. 10,254 44,8718 LEM 23124
40, 12,805 57.6%3 2,857  5.1701
2 10.2564 67,9467 4§20 5.4040
. 10,0974 78,8462 83316 17,7397
2. 7.3718 86,2180 10.4383 28,1739
2. 7.0513  93.26% 18,4916 46,6635
16. 5.1282 98,3974 249071 .57
3 0.%I5 99.35% B.64%2 80,2218
o 0.0000 99, 35% 0.0000 802218
2 0. 5410 100, 0000 19.7782 100, 0000
0 0,0000 100,000 0.0000 100, 0000
o 0.0000 100,000 0.0000 100, 0000
0. 0. 0000 100, 0000 0.0000 100, 0000
o 0,0000 100, 0000 0.0000 100, 0000



SAMPLE ID: LUNG 4 - PREP 3401 IML D-17 g-Ju.-28
AREA EQUIV. DIAM (M) DISTRIBUTION FOR  TOT. EXDGENOUS MR = (5

Av8=9,23E-01 DEV=0,00E-0! XDEV=0.00E-01 MEDIAN=7. (9E-0 MOST PA0B. =3, S2E-01

w=—==== [lass ==—===0 {

L]

limit Count %0
0,0635 0. 0.000

0, 0780 & el

0.0958 2. 012t

0. 1177 2, 018

0, 1443 3. 0.09(+

0. 1774 i, O.6ALe

0.2179 2. LLS6lwie

0.2676 B0, 3. A7[HHHEE

0,3285 117, B T7(4HH- e

0.4036 138, 7. P[reserrrrerrrsreiesiice

0.49% 170, 3.0 [H I FHI R ERHHF R
0.6088 193, 11, (B[R R S
O0.747% 189, 10,98 (M-SR HEHE HHEHHHHHHEHS
G317 189 10, W LERHEHEHRH R
t.1272 154, 8. G2[ #3138 HHHH BT

1. 3842 133, G, SR[stSreas s teet it HEEEE
16999 107, 6. 20[srassiiriririessd

2. 0876 86, 4. 98 [HEERERERVEEE

2,3637 6l.  .E3[MaeEranie

3,1483 32, LB

3. 8663 19 Li0{ss

4, 7480 7. 0.4l(#

5. 8308 2. 012l

7.1605 6. 0,000

8,795 9. 0.00(

10.79% o 0.080

WASS PERCENTAGE VERGUS DIAMETER FOR MACR 15 TOT. EXOGEMOUS

MASS MEDIAN DIA. = 2.93E+00 M. RHO= 3.000  AERDDYNAMIC DIA.= 5. 07EH(0 UK.

PERCENTABES BY COUNT PERCENTREBES BY MRSS

RAH
DIR. M.} COUNT DIFF.  INTEERAL DIFF,  INTEGRAL
£.356-02 0. 0.0000  0.0000 0.0000  0.0000
7,80£-02 2 01158 0,108 0.0000  0.0000
9.58E-02 2. 0.1158  0.2316 0.0000  0.0000
1. 18e-01 2 0.1158  0.3474 0.0000  0.0004
1. 448~01 J 0,289  (.636% 0.0002  0.0003
1, T7E-01 1. 0.6369  1.2739 0.0008  0.0011
2.18e-01 1. 5634  2.8373 0.0036  0,0047
2. 68E~01 60. 3.4742 6.3115 0.0148 0.0195
3.2%-01 iur. 6.7748 13,0863 0.0535 0.0/29
4, 04E-01 138, 7.3%7  2L.077¢ 0.1168 0,189
4,96E-01 170, 9.0437  30.907 0.2664 0. 4361
5.0%-01 193, L1734 42,091 0,260 L0le
7. 4TE-0} 189, 10,9438 53.0400 L0159 2.0320
9. 186~01 189, 10,9438 63,9838 1,8814  3.9134
1. 12E+00 154, 8.3172  72.9010 2,832 6,736
1. 38E+00 133, 8,8393 81,7603 %de48 11,9768
1. 70E+00 107, 6.1957 87.9%¢0 6.7664 18,7432
2,09E+00 85. 49797 92,9357 10,0722 28,8155
2.56E+00 6. L3R 9%.4678 13.2315 42,0469
3. 156400 2. 1.8529 98,3208 12,8952 54,9021
3.87E+00 1% Liode 93,4210 14,1363 69,0384
4, TEEHO0 1. 0.4033 99,8263 9.6456 78,8840
5. 83F+00 2 0.11586 99,9421 5.1040 83,7880
7. 16E+00 [ 0,000 93,9421 0, 0000 83,7880
8. 79E+00 0. 0.0000 99,3421 0.0000  83.7880

1. 0BE+01 1. 0.0579 100, 0000 16,2120 100, 0000



SAMPLE 1D: LUNG © - PREP 3478 ML D-56% 7-3UL-38
AREA EQUIV. DIAM (UM} DISTRIBUTION FOR  SILICA Wk |

------- Class -----9 H

DL & i+ T Jrmmommmmmmmmmm oo oo oo ¢
$o0227 O 0.00(

G279 G0 0.00f

30343 DEERVAVOTE
G.0421 [N
0,0517 Do 3.000
3.0635 U0 0,000
9,780 0. 0.0
0.0938 2. (.ea[w

2,117 90 0.00f

G.1445 4, 1L T7[Hee

5.1774 4, 1 77[HE

0.2179 9, 1. F[HHEAEEERE
9,267 11, 3. B7[HEEREEREREE
1,3286 12, 5.3|[HEHEEERE

0, 40% 17, 7.520¥EHEEHEUHHHE
0,495 29, 12,330 HEHHEE R O
0,408 2i. DIFTEHEHECRE R

G.7474 22, 9. 73[HHH I HEEH Y
0.9179 24, 1D, 62[HHHATHELE HEHHHH R
1.1272 73, 10, IB[HI MR
1.3842 17, 7.52[AHHEAREAERREEAEEENS

1,6999 13, 5. 7S[HHHEHORR

2,087 B, 3.54[MeeEtHIRR

2.5637 5. 2.Z21[%eRane

3..483 30 L.33[eee
3.8663 1. 0,840
4,7480 1, 0,44
5.8308 0, 0.00f

SAMPLE ID: LUNE 5 - PREP 3478 IML D-569 7-JuL-88
MASS PERCENTAGE VERSUS DIAMETER FOR MACR | SILICA

MASE MEDIAN DIA.= 2.38E+00 UM. RHO: 2,650  AERCDYMAMIC DIA.x 3.82£+00 UM,

PIRCENTAGES BY COUNT DBERCENTAGES BY MASS

W ....................
DiA. M) COUNT DIFF.  INTEGRAL DIFF.  INTEGRAL
2,27E-02 0. 6.0000  0.0000 0.0000  0.0000
2.79E-02 0. 0.0000  0.0000 0.0000  0.0000
3.43E-02 0. 0.0000  0.0000 6.0000  C.0000
4,21E-02 0. 0.0000  0.0000 0.000¢  0.0000
S.17E-02 0. 0.0000  Q.0000 0.000¢  0.0000
. 35607 0. 0.0000 0.0000 00000 3. 0000
7.80€-02 0. 0,000  0.0000 0.0000  0.0000
9.58E-02 2. 2.8850  0.88%¢ 0.0003  0.0003
1.18E-01 . 0.0000  0.8850 0.0000  0.0003
1. 44E-01 4, 17699 2.6549 0.0020 0.0023
LT7E-01 4, 17699 4.4248 0.0038  0.008%
2.188-01 3. 3.9823 8.4071 0.0138  0.0217
2.4BE-01 il. 4.8673 13.7743 0.0354  0.0571
3.29€-01 12, 3.3097  18.5841 00713 0.1287
4.04E-01 7. 7.9220 26,1062 0.1877  G.3144
4,968-01 7. 12,8319 38.938t 0.5930 9.%094
8.09¢-01 21, 9.2920  4B.2301 0,7933 17047
T.478-01 2, 9.7385  57.9446 1.53431  3.2478
9.19e-01 24, 10,6195 68,9841 L7 6.3655
L. 138400 3. 10,1770 18,7411 5.5335  11.8%90
1.38E+00 7. 7.9220 862832 7.5749 19,4739
1. 708+00 13, 5.7822 52,0354 10.7280 30,2019
2.09E+00 3. 3.2398 95,5792 12,2269 424289
2.56E+00 3. 2.2124 97,787 14.153¢ 34.5619
J13EH0 3 1,3274  99.1151 15,7272 72,3091
J.B7E+40 le 0.4425 .57 7.7092  62.0182
4, 7SE+0 i 04425 100.0000 17.9818 100.0000

S.30E+00 0. 0:0000  100.0000 0.0000  100.0060



SAMPLE ID: LUNG S - PREP 3478 IML D-56% 7-JuL-88

AREA EGQUIV. DIAM {UM) DISTRIBUTION FOR  TOT. EXDGENQUS MALR =[S

~~~~~~~ Ciass -----9 1
Limit  Count % fremmememeccoooomoorooooo Grmmm e e [
0,0227 0. 500
00277 1, 5.09(

2.0343 PRERI
0.0421 0, 000!
0.0517 4. 4000
3.0635 1o 0,090
0.0780 3. 0.8
C.0958 4, 0.37[*

0,117 3. 0.46[F
0.1443 1B, lgo{tem
61774 15, LoB[

0.2179 3. J.04[ MR

0.2676 53, S0 FEHERRETIEEE

0.3286 b8, 5,39 HEEHERHEARHH RS

0. 4036 90, 8,29 [HHHHEHEHERBHHHHE

3.4956 128, 11, 79[ HEHEES R R RO
19,6086 115, 10,59 HEErEErEr it H A
2. 7474 109, 10, Q4 [HHEHHHHHHEEHEHHHH N
2.9179 115, 10, SR HHHEEEEHAR R
{1272 Bi, By SO S M4 SRR ERE SRR R RS
1.3942 79, TUIT[REHEREH R

1.6399 55,  S.0pLRHREER-ERFREE

2,087 32, 2.G5[HteEE4

2.9837 24, 2 21[RFRER

3.1483 24, 2.2 [meee

38042 T, 0.04[%

4.7480 5. 0,55[F

2.8308 4, 0.37*

SAMPLE 1D LUNG 5 - PREP 3478 1ML D-569 7-JuL-88
MASS PERCENTAGE VERSUS DIAMETER FOR MACR 1S TOT. EXOGENQUS

MASS MEDIAN DIA.= 2.99E+00 UM, RHD= 3,000  AERODYNAMIC DIA,= 5.18E+00 UM,

PERCENTABES BY COUNT PERCENTAGES BY MASS

L e i

BIA. {UM.)  COUNT DIFF.  INTEGRAL DIFF,  INTEGRAL
2,27E-02 0. 0.0000 00000 0.0000 0. 0000
2.796-02 1. 0.092¢ 0.092¢ 0.0000 0.0000
3.436-0z 0, 0,0000  6.09U 0.0000  €.0000
4.21E-02 0. 0.0000 0.0921 0.0000 0.0000
%.17E-02 a, §.0000 0.0921 £.0660 0. 000G
b.35E-02 1L 0.092!  0.1642 0,000  0.0000
7,80E-02 4 0.2762  0.4604 0,0000  0.GO0C
.S8E-02 4. 0.2683  0.0287 0,000 0.0001
1.18E-01 S. 04504 1.2891 0.0002  0.0003
1.44E-01 8. LSS 2,946 0,001 0.0017
{. TIE-01 {5, £.38812 4.3278 0.0021 00057
2.18€-0! 33. 3.0387 7.3663 7.0084 %0141
2.488-01 83. 5.8011  13.14676 00296 2.0417
3.29€-01 4. 2,892 [9.0408 0.0557  0.0973
4.04E-01 0. 8.2673 Z27.34B1 0.,1450  G.2423
4.96E-01 128, 11,7864  37.1384 0,3819  9.6242
4.09E-01 s, 10,5893 #.728 0.6354  1.23%
7.47-01 109, 10,0368 59.7506 L1154 2,370
9, 1BE-01 115, 10,5893 70.34%9 2,175 4,5545
1. 13E+00 . 8.3794 78,7293 J.19dl 77487
1. 385400 7. 7,274 Bb.0037 51356 11,8343
L 70E+00 3. 0643 510681 6,86218  19.306)
2.09E+00 32. 2,940 94,0147 7.1354 26,8415
2. S4E+00 24, 2.2099 96,2247 9.9143 36,5528
3.15E+00 24, 2.2099  9R.4348 18,2508 S4.30B9
3.87E+00 I8 0.6446 59,0792 5.9136 64,8245
4. 75E+00 6. 0.9525 99.6317 13,7406 80.3650

3.83E+00 4. 0,3683  100,0060 19.4349 100,000



swece 10 LONG € - PREP 3409 1ML D-2,5 -4
AEA EOUIV, DIAK (L) DISTRIBUTION FOR  SELICR wrs

AVE=8, 46E-01 DEV=E, SE-OF XDEVe7. TAEHOL MEDIANSG, 22E-0L WOST PROR. »4, 0E-01

Class ——0 1 2 1 4 H
limit Comt ¢ ————-vlp——— O ()
0,0277 0. 0.00(

0.0279 1, 02!

0.0343 0. 0.00(

0. 0421 0, 0,000

0.0517 0. 0.000

0,0635 0, 0.000

0, 0780 e Q000

0. 0958 2. 0.4l

0.117? 2. 0.4

0. 1845 1. L&2(

0.177% 2. 0.4

%211 9, Wit

2 2676 B, 6 AN

0. 3286 3B, T BIHHNN
0. M35 3B, L 43[sraaEn
0. 4556 B 12 Dicavsreriint
0. 6085 46, 10, 0[rerereiie
0. 7474 42, 9.1 (seasssd
o.M 40,  LATIsEeeen
i N 7.5Mesreeere
1. 3042 M, 9, T6leerererree
1,699 0. 4,437
2087 20, A AJ(HM

2. %837 1L 39Mee
113 9. 2.00fsm

3. 8663 1. Gl

4, 400 2 LMl

3. 8208 0 0.000

1. 1606 0 0,000

B T95 0. 0.00[

10.79 0 60N

wme 1; LOBG 6 - PREP 3409 IML D-2,3 21-EC-87
W65 SECEXTEE VERSUS DIAETER FOR WCR | BRLIDA

WSS MEDIAX DIA= 2. 3500 UM, RHD= 2.660 RERODYNANIC DIA. = 3,BAE0D M

PERCENTAEES BY COUNT PERCENTREES BY WRES

"
DA am,) CoaT DIFF.  INTEBRAL DIFF.  INTEEML
Lam-2 0. 0.0000 00000 0.0000  0.0000
2, TE-0 1. .21 o.em? 0.0000  0,0000
AR (X 0.0000 0,217 0.0000  0,0000
A HE-e (% 0.0000  0.2217 00000 ©0.0000
5 17 0 0.0000  0.2217 0.0000  0.0000
6 XE-02 o .00  0.2217 0.0000  0.0000
7. 80E-02 o 0.0000  0,2237 0.0000 0,000
9. SK-02 2 0.3 0.65%° 0.0001 00001
1. 186-01 2 0.M35  1.1085 0.0002  0.0004
1. ME-01 L 0.2217  1.3304 0.0062  0.0006
1. 70 2 .M 17738 0,0008  0.0014
Z 166-01 9 1.995% L 79 0.0068  0.0082
26801 o, A2 10,199 0.0005 0,007
L TE-01 % 79318188 0.0531 01488
4 OME-0! » 8.025T 25,0073 01821 0.3
4, %E-01 . 2,19  3.8027 0488  O.b120
. 0%E-01 % 10.199 49,0022 0.7% 1.%a1
7.47%-01 2 Lh% S LI LM
o, 108-01 80, 5% 67.1840 eam Lty
1, 13400 . 008 Th, T228 11X LRU
1. ME«00 ", .71 M4% 4587 1.6
1. TOE00 %, 4436 BUS 7,169 ¥.2%
2.096+00 2. 4436 93,381 13%0 3,59
L. 300 i imn 7.0% miN BN
11500 L 8 1.99% 9.8 20.4%8 0.1
35 I 02217 .36 L8N M
(%, X 0.4435 100, 000 15.607% 100, 0000
5, S3400 'y 0.0000 100, 0000 ,0000 100, 0008
1, 1GE0 [} 0.0000 100, 0000 4.0000 100. 0000
(%, 2 . ©.0000 300, 0000 0.0000 100, 5000
1, ORE¥O1 [ 0,0000 100, 0000 0.0000 100, 0030



s [0 LUNG 5 - PREF 3409 1ML D-2 5 P12 87
AREA EQUTV. DIAN {iM) DISTRIBUTION FOR  TOT. CXOGEMIS WCR = 13

V53, E-0} DEVA. TE-01 MDEV=8. T7E40] MEDIMNe7, 16601 NOST PROB, =6. TAE-0{

Clisa —¢ 2 3 4
tinit Comt 3 O —0— & {pmmnll
6. 027 0 Q.00

0.627M 1L 0.071

0. 0343 [

0, 0421 & 0.00[

0. 0517 o 0.00C

0, 0635 0. 0.00f

0,078 o 0.0

0, 0958 & 0,150

0. Lt 4 030

0. 1443 7. 0.5

01T IS L0210

0.2 &, 1LM0IH

0.2% B 4l2{nn

0, 3206 9 ATt

0. 4036 9. .2004HEH
0.4%56 129, 9.6 EHHEN
0.6088 11l & BferenHess
0. 74TH 141, 10.57(setrsiniten
LI 13 5. J(sesrriee
L1ZR 116 & M{ttHHHE
L3302 115 A G2
LG99  6A L 0(Hen
2087 £ & 15sna

2 5637 54 A O5[etH

3, 1483 U, 2L.T(wH

3. 8653 18 1.350»

4, 7480 14, 1,050+

5, 8304 T 0.%RMr

7, 1605 . 40T

[ &, & o 000!

10.799 1. oot

—

o

awows 1 LUNG 6 - PREP 3409 INL D-2,9 Q44
WSS PERCENTREE VERSLS DIRMETER FUR WCR (5  TUT, EJOEEMOE

MRS5S MEDIAM DA~ L TEEYOC UN. RHD= 3.000 FERIDYWIC DIR» 6.S4E400 UL

PERCENTREES BY COUNT PERCENTREES BY WRSS

L

MA ) COUNT DIFF.  INTEGRAL DIFF,  INTEDRAL
[ 43 'S 0.0000  0.0000 0.0000  0.0000
L.7E-00 1 070 0.07T0 0.0000 0, 0000
3.AX-0 13 00000  0.0730 0.0000  0.0000
4. 20E-% 0. 0.0000  0.0750 0.0000  0.0000
31702 0. 0.0000 6.07T 0.0000  0.0000
6. 3E- 0. 0.0000  0.0750 0.0000 0,000
7. €02 1. 0.07%  0.1499 00000 0.0000
9, J0E-02 2 01499 0,299 0.0000  0.0000
1. 18E=01 4. 6,299 0597 0.0001 %0001
1. ME-0L 1. 0347 L12M 0002  0.0003
1. TR-01 15 l.1oM 2,209 06,0009 0.0042
2, 1601 N, 1791 4080 0.0027  0.0039
2, 6801 .8 129 &I o013 oM®
3, -0t <8 695 1542 0.0 o058
HE-0L % 1.19%4 2138 0.0679 0,187

4, J6E-01 1. 9%.6M2 Z2.00% 6169 o.287m
6 0%-01 1. 98201 AL4251 0,318 O.60
T.ATE-0L 141, 10.5657 .19 0.6 L2
9. 1E-01 pr-8 9.3%3  61.76% 1L.0WE  C2ns
1. EW 16 L6357 .60 L7088 406
1. M0 s, L6207 7005 LM .38
1, ME+00 [ SO0 01829 3.5%9 10.9507
L. O340 ® L1149y %% 030 10.%%
L XEv00 L8 A0 NIB .79 ANt
1 1XEW0 n. .57 %8S 1L42e 40,208
LM '8 LUWS W L2019 3407
A TEX0 1. LS %N 16,181 6.5
36X+ A 03T 7B 1,921 R
7. AE+00 I 0.07% 91.92%0 L34 A
8, 70 0. 0.0000 939230 0.0000 864355

1. Q0E+0! 1 0.0750 100, 0000 £3,5605 100, 0000



SAMPLE [D: LUNG 7 - PREF 3415 IML o-TB4 7-ali-g8

AREA TQUIV. JIAM (UM) DISTRIEUTION FOR  SILICA MACR = !

------- Llass -===-0 !

limit  Count % (memmemmmm e e m e o
[ 731 W, e

005387 Lo 0,23

2.2633 PPN §

3.0780 ! 0.25[*

¢.0(958 Lo 023

0.1177 AR i

PSR 2. 1,50[eRe

0.1774 &, (,320ek

0.2179 14, J.2L{erseerer

0,367% 25, SLOS[HRERAHRHERLRE

(.3286 27, &, [T FERR AR

0.4036 A0, 5, [T[HHEF AR RN R

0.4756 54, 12, 3G THEHEE AR
0.5086 57, 130T
0.7474 37, L. TEOHEEREHERERETARE R R R
9579 S, DL (3[M RO

1.12712 390 B GAHARREHEEREHERREREERR G

1.3842 33, 7.7 HHEERERER R R

1,699% 23, SJIG[HERRRALTEEREEE

Z.0876 10, 209 HeeR

2.9637 G, Z.04[HEREER

3.1483 3. 0.49[%

3.B663 3. 0,490

4,7480 3. 0.690

3.8308 G, 0000

WASS PERCENTARE YERSUS DIAMETER FOR WACR 1 SILICA

MASS MEDIAN DIA.: Z.42E+0C UM. RHD:= 2.660  AERODYNAMIC DIA.= 4,28E400 UM,

DERCENTAGES BY COUNT PERCENTAGES BY MASS

L e itk h et

DIA. (UM.)  COUNT DIFF,  INTEGRAL BIFF.  INTEERAL
§.2{E-02 IR 0.0000  0.0000 0.6000  0.0000
3.17€-02 i 12294 0.2294 0.0000  9,0000
. 35E-(2 Ce 05000 0.22% G.0000  (.0000
7.80E-02 : 0.,2294  0.4587 G.0000  0.0001
9.58€-02 i 0.,2294  0.5381 0.0001  0,0001
1.1BE-01 4. 07174 1,058 0.0006  £.0007
{,44E-01 6. 1.3t 2.9817 h.0016  §.0023
1.77E-0L 4 3.9174 2,899t 2,009 0.0042
2.1BE-01 i4, 320 7.0 0.0125  0.0187
2. 6BE-01 2 7.0459 12,1560 0.0364  0.0531
3.20E-01 i 61727 18,3486 0,828 1339
4,04E-01 40, 3.1743  F1.5289 0.2 0.3630
4, 54E-01 34, 12,3833 39.7083 0.%719  0.9310
5.09E-C1 57, 150734 52,9817 Lo 2.0412
7.47E-01 47. 10,7798 43,7518 16955 3.734é
7.18E-01 35 8.0275  71.78%0 2.3383 8.0
1. 13+ 00 3. 3.9450 50.73% 4.8257 10,9047
1. 3BE+00 33, 7.5888 88.3028 7.5624 18,4630
1. 708400 23 3.2752 93.5780 F.78la  23.2246
2.0%E+00 19 .29% 954718 7.8604 36,0830
2. 56E+0G % I.0k4Z 77,9358 13,1020 43, 187;
3. 156400 3. J.8881 98,5257 2.0885 57,2755
3.878400 3 0.4881  99.3119 14,9603 72.2%%9
4, TSEHQD 3 Ge6881  109.0000 .74 100.0000
5.83E+00 ) 0.0000 1000000 0.0000 1000000



SAMPLE 103 LUNG 7 - FREP 53415 iWMt D-5B4 7-Jul-88

AREA EQUIV. DIAM {UM} DISTRIBUTION FOR  7TOT. ZXOGENOUS XACR = 13

V627, L TE-0L DEV=7,44E-01 TDEV=8.12E+01 MEDIAN=o.76E~01 MOST PROB.=5.3ZE-01

------- Class --—-0 1
limit  Court % Geemomemremmomeooooooo e G s 0
J.0421 O G.00f
(,0817 i 0.67]

31,1635 e 0,87

0,0780 S, .o

G, G958 & J.41(%

3T t1,  0.73[*%

U, 1443 13, LLO2[*e*

0,1774 23, LT[ ¥R

0.2179 B, L IT[REERELE

G 2h76 o4, . BI[HEEREEEEY
o.oc86 78, S.OI[FEEREERREEEEER

0,4G3 114, 7. 74 HEAHEHHH R R
3,495 143, 9. 70[FHHREHEHOEEH R

(.6086 191, 10, 28[ HEFHEEHHHRHHR R
0.7474 147, 10,01 [¥REREFREHER IR EL AR E
4,779 128, 3, 71[EHEOEHE R
11272 137, 9, J3[FHHRHHEHHHHHHEHHH R
1.3842 137, 9.33[HHHEHHEHCE R
1.8799 L5, 7. IS[RHHHHHR e b

2,087 55, 4, A2[FRERERERAEES
2.3637 Si. 0 3, 47[ReREHEH
3.14585 15, 1707

3.8683 17, 1 140

4.7486 16, 0.68[%
5.8308 5. 0.34(%

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 1S TOT. EXCGENOUS

¥ASS MEDIAN DIA.: 2.97E+00 UM. RHO= 3.000  AERUDYNAMIC DlA.: 5.14E+0C LM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RRW  memmmmesssmmmdsmeies e s

DIA. {UM.)  COUNT DIFF.  INTEGRAL DIFF,  INTEBRAL
4.21E-02 G 0.0000  G.0000 00000 0.0000
3.17e-02 i. 30681 0.0681 0.0000 0.0000
6,35E-02 L. 0.0681  2.1381 0.0000 46,0600
7.80E-02 3 0.3404  0.4755 G000 0.0000
9.38E-0Z b 0.4084  0.88%¢ 0.0008  0.0001
1. 18E-01 . 0.7488 1.833R 5.0003  0.0004
1.44E-01 i5. 10211 2,554 0.0007  G.0010
1.776-01 23, £.5637  4.2206 0.0020  0.0030
2.18E-01 38. 2.5868  4.8074 0.06060  0.00%0
2.68E-01 Sa. 4.8121  10.619% J.0063  9.0253
3.29E-01 8. 5.3097  15.9292 0.0428 00674
4.04E-01 114, 7.7804  23.08% 01140 0.1814
4.96E-01 143, F.7345 33,4241 G.2630  0.3440
6.09E-01 151, 10,2791 43.7032 05578 0.7640
7.47E-01 147, 16,0068 53,7100 0,933 1.89%
7.18E-01 128, 8.7134 &8l,4234 13056 3.4032
1. 13E+00 137, 9,3268 71,7493 1.9845 &.%77
{4+ JBE+00 13 F.d281 21,0756 Seal?d LR
L T0E+00 e, T.4T7 B8.2233 7.8459 19,7818
2.09E+00 o3, 3,328 32,048! 8.9953 28.7544
Z.5aE0 Il 3.4717  we.ll9H 13,0718 21827
3. 136400 e h LWme §7.8218 11,8072 33.899¢
3. E7EH0 17, 11572 98,9789 14,9454 66,4404
4. T3EH0 10, 0.6807 99,839 16,2820 84,9223

TB3EH - 0.3808  100.0000 150773 100,000



SAWPLE ID: LUNG 8 - PREP 3427 0.0ML D-4,35,3 f1-JUL-88

ARER EQUIV. DIAM (LM} DISTRIBUTION FOR  SILICA WACA = |

AVG=9. 41E-01 DEY=h, S6E-01 ¥DEV=6.97E+01 MEDIAN=7, 37E-01 MOST PROB. =5, 78E-0L

----- Class —-0

-

limit Count % 0=
0,0780 0. 0.00L

0. 0958 . G160

0. 1177 0. 0.000

0. 1445 . 016l

0.1774 . 0.18f

0.2179 9, L 4Blxxsx

0.2676 17, 2.500#eieies

0. 3288 36, S 9RLEmERERERE RS

0. 4036 59, 9. FOUREFHHEE R R FE
0,436 58, 9, SA[EEHEHEEHEEHHEEHHE

0. 6086 60, 9, B7TIHHEHHH R R H R

0, 7474 67, 11, ORI REre st ER R FE £ 1 E R HEHEEREE
0.9179 55, 9. (S [HER A REFER RS FHE IR
1.1272 63, 10, I HER TR HEH R

1. 3842 63, 10, 6 IHHHHEHHH T
1.6999 37, 5 QQIHE AR EREERAREOE

2. 0876 41, B, TATHFHRB R AR AL IE

2. 3637 3. 3. T8[¥rrereres

3. 1483 [:} 1.3 Drxx
3.8663 B, 1.320kexe
4, 7489 1. 0.6l
5.8308 0. 0.0l
7. 1803 0. 0.000

68.7935 0. 0.00[
10.799 0. 0.0

MAS5 PERCENTRGE VERSUS DIAMETER FOR MACR 1 GILICA

MASS MEDIAN DIA.= 2.27E+00 M. RHO= 2.660 ARERODYNAMIC DIA.= 3.70E+00 UM.

PERCENTABES BY COUNT PERCENTABES BY MASS

RN
DIA, (M.}  COUNT DIFF.  INTESRAL DIFF.  INTEGRAL
7. 80E-02 0, 40000 0, 0000 0.0000  0.000¢
9, S6E-02 L. 0.1645 0. 1643 0.000¢  0.0000
1. 186-01 0 0.0000 0. 1645 0,0000  0.0000
1, 44E-01 L 0. 1645 0,389 0.0001  0.0002
1. 7708 L 0.1845 90,4334 0.0003  0.0004
2. 18e-01 3. {.4803  1.9737 0.0044  0.0043
2, bEE-0! 17 2.79%1  &4.7697 0.0154  0.0202
3.2%-01 36 3.9811  10.6%08 0.0604  0.0806
4, 04E-01 34 9,7039 20, 3947 0,1833  0.26840
4, 96£-01 38, 9.5395 29,9342 0.3338  0.3977
£, 0%-01 60 9.0684 39,8026 0,6394 1,237}
74701 67, 11,0197 20,8224 1,324 2.03%
9. 182-01 o5, 9.0461 00,0684 2.0103  4.9701
1. 138400 63. 10,3618 70,2203 4,265 8.8353
1. 386400 &3. 10.2618  80.592! 7.899%  16.7387
1. 706400 37. £.0833 86.8776 B.5322  25. 3269
2, 0%+00 41, 6, 7434 93.4211 17.6333 42,9604
2. 5BE+00 23 3, 7829 97,2039 18,3203 61,2808
3.156+00 a. 1.3138  %4.5197 11,8018 73.06825
3.87e+00 8. 1.3158 99,8335 21,8574 94,9399
4 TG i. . 1643 100, G000 5.0601 100, 000G
3. B3E+00 0. 0, 0000 100, 000 0.0600 100.0000
7. 16E+0G 0. 0.0000 100, 0000 0,0000 100, 0000
8. T9E+00 0. 0. 0000 100, 0000 0. 0000 £00, 0000
1. 08E+01 3 0.0000 150, 0000 0.¢000 100, 000



SAMPLE ID: LUNG 8 - PREP 3427 0.3M. D-4,5,9 11=J0-88

AREA EQUIV. DIAM (UM) DISTRIBUTION FOR  TOT. EXOGENOUS MACR = 15

AVB=1, OSE+00 DEV=0.00E-01 XDEV=0, 00E-0! MEDIAN=8, 00E-01 MOST PROB, =1,02E+00

~  Clasg -~=—1 !

limit Count ¥ 0 O—
0.0780 0. 0,00[

0.09%58 4 0160

0.1177 3 0tEl

0, 1443 g, D.240#

0.1774 10, 0.410#

0,2179 36, L 47{%Ee

0.2676 T2, 2. 9A[errarek

0, 3286 127, 5. I1S[HEHHEEEREEEER

0. 4036 203, 4 2[RRI AR
04956 211, B, G2[HMFEREEFEHEHER R
0.6086 226, 9. 23[HHHHAHHEERERHER

0. 7474 254, 10, ITDREHHEEREHE AR L EREE
0.9179 236, 0. GADHHEEEREREAREEHRER R EAE
{.1272 272, 11, 1] [
1,384 207, A, AS[HHEHHSHHE
1.6399 18f. 7. J9[EMEFrEr e E R ER R

2. 0876 157, B 41 [ rer e e

2. 5637 107, 4, J7{8eeeeretes

3. 1483 38, Q. 37[exrre¥

3, 8663 46, 1, BB[¥Eres

4, 7480 17, 0.69(#¢

5, 8308 11, 0.450#

7. 1805 2. 0.08[

8,793 L, 0.04]

10,799 2. 0,08[

WASS PERCENTAGE VERSUS DIAMETER FOR MACR {5  TOT. EXDGENOUS

MASS MEDIAN DIA.= 3.G0E+00 UM, RHO= 3,000 AERODYNAMIC DIR.= 6.23E+00 M.

PERCENTREES BY COUNT PERCENTRGES BY MAGS

RA
DIA. (UM.)  COUNT DIFF.  INTEGRAL DIFF.  INTEGRAL
7. BOE-02 0. 0,0000  0,0000 0.0000  0.0000
9. 3BE-02 4. 0. 1633 0.1633 0. 0000 0. 0000
1. 18601 3. 0.1225  0.2858 0.0000  0.0000
1, 44E-01 B 0,240  0,5308 0.0001  0.0001
1. 77e-01 10 0,4083  0,93% 00003 0.0005
2.18E-01 6. 1.4700 2. 4091 0, 0021 0, 0023
2.68E-01 72 2.9500  5.3491 0.0077  0.0103
3. 29601 1e7, J.1808  10.3349 0.0253  0.0335
4, 04E-01 203. 8.2891 18,8240 0.0748  0.1103
4. 96E-01 21, 8.6158 27.43% 0.1433  0.2042
6. 09E-01 726, 9.2283  36.6680 0.2855  0.5397
7.4TE-01 254, 10,3716 47.03% 0.5943  1.1340
9. 18e-01 236. 3.6366 36.6782 10226  2.1366
1. 13E+00 272. 11.1086 67.7828 21828  4.33%
£.38E+00 207. 8.432% 76.23%2 3.0766  T.4161
1. 70E+00 181, 7.3908 83.8260 4,983 [2.3984
2. 03E+00 157, 6.4108  90.0368 8.0040 20,4023
2. JBE+00 107, 4.3690 94,4039 10,1028 30. 3051
3. 13E+00 8. 2.3683 96774 10, 1423 40.6474
3. 87E+00 46. {8783 98.6325 14,897 5. 3450
4. TERO i7. C.6942  73.3467 10.1967 65,7417
2. 83E+00 . 0.44% 99.7958 {2.21985 77.9%I12
7. 16E+00 2. 0.0817 38.8775 4, 1147 82,0739
8. 79E+00 1. 0.0408 99.9i83 23,8103 &5, 6862
1. 08E+01 2. 0.0817 100.0000 14,1138 104, 0000



89

SAMPLE ID: LUNG 7 - PREP 3433 IML D-7,8

AREA EOUIV. DIAM (UM} DISTRIBUTIDN FOR  SILICR

AVE=E. 97E-01 DEV=3.34E-01 XDEV=7,86E+01 MEDIAN=3.32E-01 MOST PROB. =4. S0E-01

11-JIL-88

lim:t

0.0517
0,033
0.0780
0. 0958
0. 1177
0, 1445
0.1774
0.2179
0. 2676
0. 3286
(1, 4036
0. 4956
0. 6086
0. 7474
0, 9179
1. 1272
1.3842
1,6999
2.0876
2,9637
3. 1483
1.8663
4, 7480
5. 8308
7. 1603
8.7935%

Ciass
Count
0.
f.
bN
0.
2
&,
S
18,
45,
B3,
a7.
36,
9.
&7.
70,
53.
3.
21,
19.
14,
6.
Q.
L.
1.
0.
0.

(V]

b
<
<

G IBLHEF RN R RR LA

9, FR[HEEHEEE R R R S L B
12, 34 [ R R
13, GO HE SRR F P E R
12, F1 [S R HER R

0, SOLHHHHEEE SR

9, 93 [ AR A HEE R FRHHEA R R R

7. SO IR EERH R R

3. SIL R ER R FEEER 1S

2y FBLHEFRREEE

2, TO[#exnnas

1. 990 e44re

0. 83[%#

0.00[

Q. 140

0. 141

0. 000

0. 001

MASS PERCENTRGE VERSUS DIAMETER FOR MRCR 1| SILICA

MASS MEDIAN DIA.= 2.24E+400 M. RHO= 2.660 ACRODYMAMIC DIA.= 3.65E+00 UM.

DIR. (LM.)

5. {7602
6. 35602
7. 80602
9, 5802
1. 18E-01
1. 446-01
1. 77E-01
2. 18e-Q1
2,68E-01
3.296-01
4, 04k~01
4, 9501
6. 0%-01
7.47E-01
9, 186-01
1. 13400
1. 38E400
1, T0E#00
2, 09E+00
3, 156600
3,87E400
4, TSE+00
5. 83E+00
7. 166H00
8, 79E+00

PERCENTAGES BY COUNT PERCENTAGES BY MASS

R
COUNT DIFF.  INTEGRAL DIFF.  INTEGRAL
0, 0.0000  0,0000 0.0000  0.0000
L 0.1418  0.1418 0.0000  0.0000
0, Q. 0000 0.1418 0, 0000 0, 0000
0. 0.0000  0.1418 0.0000  0.0000
2, 0.2837  0.4250 0.0002  0.0003
4, 0.567¢  0.992% 0.0009  0.0012
5 0.70%2  [.7021 0.0021  0.0033
18, 2,933  4.2553 0L0142  0.0176
45, 6.3830 10.6383 0.0660  0.0835
&5, 3.219% 19.8582 0.1765  0.2600
87. 12,3604  32.1988 0.437%  0.6974
%6. 13.6170  45.815 0,893%  1.3914
91, 12,978 58,7234 1,564  3.1608
57, 9.5035 &8.2270 2.1400  5.3008
70 9.3 78.1360 4,140  %.4416
53. 7.5177  85.6738 5.8066 1D5.2482
3. 5.5331% 91,2057 7.9133 23.1616
2l. 2.9787 9. 1844 7.8%t6 31,0532
19. 2,6950 95.8794 13.2236  44.2768
i4. 1,3808 96.86%¢ i8.0408 BC. 380
&. 0.8511  99.7163 14,3236 76. 6462
0 0,0000 99.7163 0.0000 76, t4be
1. 0.1418  99.8582 8.1885 B4, 0346
L 0.1418 100, 0000 £5. (654 100, 0000
0O 0.0000 100, 000G 0.0000 100 (000
0. 0.0000 100, 0000 0.0000 100, 0000



SAMPLE 1D; LUNG 9 - PREP 3433 IML D-7,8 1i-Ju-a8

RRER EQUIV, DImm (UM DISTRIBUTION FOR  TOT. EXCGENOUS MACR = 1S

AVG=8, 96E-01 DEV=0,90E-01 %DEV=0, 00E-O1 MEDIAN=G. S4E-0f MOST PROB.=4.50E-01

-~ (lasg ~—0

o

Limit Count £ 0
0.05(7 0. G0

. 0635 .  0.03L

0. 0780 0 000

0. 0958 2. 0nd

0.1t77 S.  0.240»

0, 1443 8, (.39

0.1774 13.  0.63(w

0.2179 41, 1,980k

0.2676 101, 4. BALESEHRIREREAE

0. 3286 134, B, 48 DM EE

0. 4036 187, S04 [R4#14 34t E 3 FH IR

0. 4956 P41, 11, B DR
{, 6086 228,  [1,02 Rt tE R HEEH IR F R ARHE
0.7474 204, 10, B3TRAEEREREREHEEEE LR EREREH RS
0.9179 220, 10 B3 [ REERH R
.12 (72, 831 (M e R

1. 3842 149, 7. 20 [HHErtatt HH R

16993 107, So1T[weersrerisenss

2.0875 . A AODHEEAR RIS

2.3637 39, 2.850{srmses
3.1483 33, L.E90[ksis
3.8663 20, 0.97(xxx

4, 7480 (8. 0.B7(«+

5. 8308 9. 0.43[%

7. 1665 3 0140

8,793 1 0.05E

MASS PERCENTAREE VERSUS DIAMETER FOR MACR 13 TOT. EXOGEMOUS

MASS MEDIAN DIA.= 3.83E+00 UM. RHO= 3.000 AERODYNAMIC DIA.= 6.84E+00 M.

PERCENTRBES BY COUNT PERCENTAGES BY NASS

RAW
DIA. (UM}  COUNT DIFF,  INTEGRAL DIFF.  INTEGRAL
3 L7E-02 0. 0.0000  0.0000 0.0000  0.0000
by 30E-02 L. 0.0483  0.0483 0.0000 0. 0000
7, 80602 0, 90,0000 0.0483 0.0000  0,0000
9, SBE-02 2. 0,097 0. 1430 0.0000  0,0000
1. 18601 8 0.2417  0.3867 0,000t 0.0001
1, 44E-01 &, 0.3867  0.7733 0.0002  0,0003
1. 7701 13, 0.6283  1.4016 0.0007  0.0010
2 186-01 41, 1,381  3,3833 0.0038  0.0048
£,68E-01 101, 4,8816  8.2649 0. 0174 Q. ¢2g2
3. 2%-01 134, 6.4766 14, 7H(4 0.0429  0.0651
4. 04£-01 187, 9.0382 23.77% 0.1108  0.1759
4, 96E-01 241, 11,6481 35,4277 0.2644  0,4403
6. 09E-0f 28, 11,0198 46. 4476 0.4823 0.%037
T.47E-01 224, 10,8265 57,2740 0,8431  1,7467
9. 186-01 220, 10,83 67,9072 1.9338  3.z2802
£, 13E400 172. 8,312 76,2204 2,2205  5.5007
1. 38400 149. 7.2013  83.421% 35625  9.0632
1, TOEH0 107, 31716 88,3333 4,7381 13,8013
2, 09E+00 91. 43983 92,9918 7.4630 21,2642
2. 5eE+00 3. 2.8516  95.5434 8.9%i3 30.8256
3158400 35, 1.6916 97.33%0 9.8456  40.071t
3, B7EH0 20 0,967  98.2017 10,4197 50,4908
4, TSE+00 18, 0G.8700  99.3717 17,3679 67,8587
5. 83E+00 5. 0.4350 9. 8067 16,0836  B3.9417
74 166400 & 0,140 93.9317 9.7288 93.6705

8. 73E+00 1. 0, 0483 100, 0000 61235 100, 0000

(=]



IAMPLE 1D: LUNE 10 - PRERF 3439 ML D-585 TeJUL-AE

JRER EGUIY. DIAM (UM} DISTRIBUTICN FOR MACR = i

328,038 -0l TEY=7,a7E-00 L0EV:B.8%E+y] MEDIANz6.Z1E~01 MOST PROB. za.78E-0!

------- Class

Count

U
DA
L
30635 kS
PR 2,
0,099 4. G.BIH
w177 o0 loc4iEe
{1545 9. LBAIMEN
4,177 A L
2179 o4, 4,97 HAERE
.07 Zh. 5.IG{FEREREEERREREEE
{(.3286 33, GBI HHEHEHEHGE
R V) S, TLET[HHEREERRR
0.4958 47, 9, 73 [ HEEHEHR B
J.6086 32, B TO{HHEHHEH

Il 49, 10, LA[HPRFRREHH R AR R IR

0.9179 45, 9 37{VHHEEAHLEH I
LAZTD 3L, G.0Q[HHM
13812 3L e d2[ireesReREeeREEE
1.499% W, b2l [t
20876 23, d.aHHRRERERTeR
25637 17, L.SD[msesassn

34483 7. L.AS[H

3.3463 5. 1.Ba[HEH

47480 PRt

5.8308 LG

74603 8, D00L

8,793 G 0.00f

10599 3, 3000
13.262 O 00T

SAMPLE [D: LUNG 10 - PREP 3439 ML D-585 7-JuL-88
4SS PERCENTAGE VERSUS DIAMETER FOR MACR 1 SILICA

MASS MEDIAM DIA.= 2,97E+00 LM, FRHO= 2,640  AERODYNARIC DIA.= 4.8SE+00 UMm.

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RAW  sesemssemesssmsscoee ceseessasassomcesee

DIA. (LUM,)  COUNT DIFF.  INTEGRAL DIFF.  INTEGRAL
2.77€-07 0. 50000 00000 00000 00000
2.79E-02 O Q0 0.8000 Q0000 0
343602 Ga 000 00000 0,000  0.0000
4.21E~02 2. S.0000  0.0000 0000 0.0000
3 ATE=0Z I 0,207 0.2070 0,006 C.0000
4. 39602 ¢, 4.0006 L2070 0.0000  0.0000
7,802 Py C.4180 a2l 0.0000  0.0001
9.78E-0Z 4. U.B282 L4453 3,0002 G.0002
1.186-01 &, 1,242 2,615 00008 L0007
foHE-0] i, 1.8834  4.5049 2014 w2l
L7TE-01 % 1,023 5.5%01 0.0014  0.003%
S.1BE-01 i, 19687 [0.5590 2.012¢4 00137
Z.68E-01 . 5,383 15.9%0 00207 G409
3.29E-01 33, 5,833 22,7143 0.0  5.0993
4.G4E-01 8. T.BATT  30.4418 0.12381  9.22%6
4. 76E~01 47, 5.7308  40.37127 0.285 6.5
5.09E-3] 4z, B.&%57  47.0583 0.4741  0.9852
7.476-98 49, 10,1447 32.2133 1,043 2,097
9.188-0! 45. 9.3163  68.3300 1,746 3.78522
1OE3E+U 3 0.6283  7S.1883 2949 60471
1. JBE+00 al. 5.4182  81.5735 017 1041648
L. 708+00 0. s.2112 97,7947 7.3707 17,5442
2, (8E+00 23, 47613 92.34b 10,4784 28,0227
2.56E+0 i7, 3.5197  95.0863 18,3439 42,3886
3158400 7. 1,4493 97,5159 10,9388 55,3033
3.87E+00 7. 1,863 99,3769 25,0474 79,3527
4. TIEHG 18 0.4141 99,7930 10,7202 90,5729
3.B3E+00 L 3,207 100.0000 9.9271  100,6000
T 16E+G '8 0,0000 106, 0000 QG 1090000
§.79E+90 % 30 160,0000 0.,0000  100.0000
1. 08E+01 [ G000 100, 00X 0.0000 100, 0000

1.338+0) & 0,000 100,0000 0.0000 100, 00



SAMPLE (D¢ NG DT - REF 3439 ML D-TET RERUEE] 92

i
[mwsmmmmamasmmmcmacm e mmmm e oo mmme oo mwea oo G
250{
Gl
3500
.06]
3. 18(
9200
G, 2804
P-La
Gicd{Ee
1,25T%EE
S HHE
FHTHEEER Y
T EHH ISR
BT EHRRRRR AR
. 4°E IR et AR AR R L RS
Ry ]
TS [HERE R
B, 26[ HHHEHHHH
B IT[ B EERR
T 44 ] HEHHF
7. 36 [FHEEH I
& TG HHEHHEH R
5, [ HEHE
3, o8 [ FHEEHE
2. TA[HE
Z.4B[ Mk
1L.O1[#4#
LGl
4. 2B+
G.05]
w00
.05[

Y Qoo L)

SAMPLE [D: LUNG 10 - PREP 3439 2ML D-385 7-JUL-88
MASS PERCENTAGE VERSUS DIAMETER FOR MACR 15 70T, EXOBENOUS

MASS MEDIAN DIA.= 4.89E+00 UM, RMOS 3.000  AERODYNAMIC D1A.c B.47E+0¢ UM,

OFRCENTAGES BY COLNT PERCENTAGES &Y MASS

R seemomsaia e
JTA. (UM CBONT DIFF.  INTEGRAL DIFF,  INTEGRAL
DI '3 00000 0,0060 .0000  9.0000
2,70E-02 L 20920 0.0920 2.0000 90,0000
3.43E-02 0. 06060 0.0920 500K 0.00
1306 o 0.0000  0.0920 0.0000  0.0000
5.17E-02 2, 01380 0.7740 0.0606 0,000
6,35E-02 3 00000 0.2740 00000 0,000
7.B0E-02 2. 0.2%0  0.5520 GO0 30000
3.58E-02 7. 06400 1,194 00001 2,000
1. 18E-01 7 06840 1,839 0.0001 0,002
{LME-01 . 128799 3.1 0.0004 9,005
L7708 in 15609 4.6918 0.0008  0.0013
2.188-01 43, 3.55%8  3.477 20037 0.0050
268601 85, 59798 14.627% 0.0104  $.0154
3.296-01 ot 58878 20.5152 0,089 1.0343
4,04E-01 2. 8.4637 29.5768 0.0503  0.0846
4,380 88, 9.0957 30145 20871 2737
9.05E-00 8. 75437 4.0l 0.1538  0.327
7= 7. 82797 52.89% 03126 0.6400
5.188-01 3L, BT 61.26% 05853  1.2293
11350 53, 76357  58.9053 09688 2,214
L. 388400 8. TS 76,2650 LISE 197
1705000 %, 59917 35,257 14055 T.08%
209400 5. .35 88.597% 13893 114739
2.56E+00 . 16799 922703 5.4063 17,0802
3.15E+00 3. 2759 95,032 7873 248875
3,370+ n 14839 97.51el 12,7802  31.8477
4,750 L 1.0120 98,5281 9,790 47.0418
S, 36400 u, 10120 39,5400 18,1390 03,7807
7,56k 3 0,270 99.81&0 9,620 V45428
3.796400 i 0.0920 99,7080 56562 80.5990
1,08k« & G.0000 99,9080 0.0000 30,399

1336+ L 0.092¢ 1000000 194010 100,000



SAMPLE 1Dt LUNE 11 - BRED 3501 ML [-578 7-JuL-g85

AREA EQUIV. DIAM (UM} DISTRIBUTION FOR  SILICA MACR =

AVB=27.02E-0F DEV=S.61E-01 DEV=7.99E+0{ MEDIAN=S.35E-01 MOST PROB.:3.SZE-0t

------ Clags -----0 §
Lim:t Count % (mmemc—memmrmrmeramau—ae—eas (o mmm e rm e mmnm e o
3.0428 G900 000

00517 0,

2.:3635 i,

0.0780 0.

J.0938 1

w1177 3. 0TI

3.1445 4, 0,950

01774 5, 1.G[HOEE

0.2179 19, A 7LIHHEREREERE

G.2076 TP, A TU[HAEESHE AR

0.3286 39, G [HEHHEREEH R

04034 5. D AZ[ AR R

.49 48, 11, FI[EREREERERERRE R T
{.4086 53, 13, 15[HHHHE R
. 7473 51, 12,560 HEEEEREFREERERER R R
0.9179 20, SL2I[rerrerrresraes

1.1272 30, T IR FRREREEERRRRRRE IR R

1.3842 22, SLAA[BHESREEEEEE

1.&999 18, §,4T[HHEEEG

Z.0878 11, Z.73[keasads

2.2837 7. 1 74[ERewE

3.1483 3 L.2A[ %

3,660 2. 0500+

4.7480 G, 00

3.8308 0. 2.00]

7.1605 0. G.00L

WABE PERCENTAGE VERSUS DIAMETER FOR MACR 1 SILICA

MASS MEDIAN DIA.: 2.17E+00 UM, RHO: 2,460  AERCDYNAMIC 2IA.z 3.54E+00 iM.

PERCENTABES BY COLNT PERCENTHGES BY MASS

RAW  mmmmmmmememesememees emeceeeee oo

DIA. (UM.}  COINT DIFF.  INTEBRAL OIFF.  INTEGRAL
4.21E-02 0 0.0000 .00 0.0000  0.0000
5.176-02 0. 0.0000  0.0000 0.0000  0.0000
6.35E-02 L 0,2481  ¢.2481 0,0000  0,0000
7.80e-02 0. 0.0000  ¢.2401 0.000¢  0,0000
7.588-02 1. 0.2481  0.4963 50000 0.0082
1.18E-01 3. 0.7484 11,2407 0,007 0.0008
{44E-9) 4, 2.7926 2.2333 0.0016  0.0024
L 77E-01 8. 19851 4.2184 0.0060  G.008S
2. 1EE-0! 17, 4,714 8.93%0 0.0266  0.0331
2.68E-01 7. 6.4999  15.5028 0, 0706 G.105¢
3.29E-01 34, B.4357  24.06%5 0.1632  0.2683
4, 04E-G1 38. 9.4293  35.4988 3379 06062
4.9¢E-01 4. 119107 45,4094 07904 1,39
4.0%E-01 g3 13.151%  58.3608 {.6144  3.0130
1.47E-01 51, 12,6551 71.2199 2,68807  5.8937
. 18E-C1 21. S.2109 76,4268 2,198  B.090¢
1.135+00 30, 7.4442  £3.8710 2.B183 13,9029
1.38E+00 24 5,451 39.3300 7854 21,79
1L TOE400 id. 4.4663 93,7963 11,9620 33,7351
2. 09E+0C . .79 9s.526t 13,5387 47.2978
2,565+ 7 1.7370 98,2630 15,9563 43.254!
3a L3640 3 1,407 99,3037 21,1084  B4.38Z5
3875400 2. 0.4%63  100.0000 {3.6375 100,000
A, 75E+(K 0. G.0000  100.06000 0.0000  100.000¢
3.83E+00 3 0.0000  100,0000 U, 0000 100,0060

7168400 . C.0000 100, 0000 0,0000  100.0000



aAMPLE [Dr LUNG 11 - PREP 3501 ML 0-378

AREA EQUIV. DIAM (LM DISTRIBUTION FOR

limit

4.0421
PRI
$.0835
V0780
0, (958
9.11477
U, 1345
0,177
¢.217

U.2674
0.3286
044036
0.49%6
0. 6086
0.7474
0.9179
1.1472
1.3842
1.6999
2,087
2.5637
3.1483
3.8643
$.7480
5,6308
7.1605

Class
Count
R

R S R e

[T

ke
Ly

~a

m
N

LS,
123,
112,
?l.
ILD
37,
52.
32.
7
15
6.
1
L
1

=
T
=
*>
*
-

L {5[Hwe

Q[ REERER

O ERRRE

ISR R

L JOTRRERHEERERE S S R

7. B2 MR HEH R

10, F7[HHHHER DR R R
11, 73[R R R R E R
10,67 [HHHE RS TR B R EHE R ER
B SG[HERERREF AR RER SR ER RS

7.06 [ FHHEERHHEEHHE

So 44 [FEREEEERETERREE

4, T HARRFRREREARY

RRVSIE 2 22220

1,6Z[#e¥

1,45 [

0.57[xt

0. 10

0.10[

0.10f

I R R

J 3

TOT, EXQGENCUS

7-JUL-58

WACR =

MASS PERCENTAGE VERGUS DIAMETER FOR MACR 18§ TOT. EXOGENOUS

DIA, (M)

4.21E-02
S.TE-02
&.39E-02
7.80E-02
3.58E-02
1.18€-01
1.44E-01
1.77E-08
2.18E-01
2.68E-01
3.29E-08
4.048-01
4.96E-01
8.09E-01
747801
7.1BE-0L
1138400
1.38E+00
1. TGE+00
2.0FE+00
2.56E+00
34 15E+00
3.87E+00
44 73E+00
S.83E+00
7-16E400

RAW  =mmomemsmcsemecnooe cmmeaeas
COUNT DIFF.  INTEGRAL BIFF.

[ 0.0000  C.0000 0,0000
1. 0.0954  0.0954 0.0000

4 $.3817 G.47 0.0000
L, 0.0934  0.57% 0.0000
10. 0.9542  1.5287 0.0603
12, L1450 2.4718 Q.0007
12. 11450 3.8148 ¢.0613
2z, 22,0992 5.9180 0.0043
43, 4.1031 10,0191 G.0le2
7. 7.3473 17384 0.0537
g7, 8.3015 25.8679 0.1124
82, 7.8244 33,4924 J.1962
2. 10.9733  44.4456 0.50%
123, 11,7306 56,2023 1.0095
112, 16,6870 66,8893 1,7G24
. 8,6832 75.5735 2.5617
. 7.0611 92,6334 3.8581
. 3.4389 8B.07:5 3.7038
32 4,9518 93.0343 9.2992
3. 3.0534  J6.0UB76 10,5983
17, 1.6221  97.7099 10.4278
15 14313 99.1412 17,0406
8. 05,5725 /T 12.6240
L. 3.0994  ¥9.8092 3.8967

1 00954 37.90% 17,2169

! Q.054 (00,0000 13,3559

MAGS MEDIAN DIA.: 2,71E+0G UM. RHO= 3.000  AERCDYNAMIC DIA,= 4.69E+00 UM,

PERCENTAGES BY COUNT

PERCENTAGES BY MASS

INTEGRAL

{0000
0.9000
0.0000
0.0001
0.0G04
0.0011
0.0024
0.0069
0.0231
300758
0.1892
0.385%
4.8930
1.9043
3.6068
5.1685
10,0264
15.5304
24,8294
33,4261
45.8559
82,8943
75,9205
79,4172
84,6341
160, 0000

13

94



SAMPLE ID: LUNG 1D - PREP 3497 DML 0-374 RRHRES

AREA EQUIV. 1AM (UM DISTRIBUTION FOR  SILICA MAcR -

AG=8.33E 0l DEV=6.79E-01 GDEV=3, {5E+0L MELIY

Limit
T VRV

e nOsl

weo 0,000

G 0000

L. G295

1. 0.29[%

PO T L

3. D36

2. 0.7

G, I.5E[HsEEEEE

o L TZ{HE

G, I, I5[HEEH
I SJ[FHEHHEREEREEREER
U, B TAIRREEEREEHEA
26, T AS[RERERHEERR R IR

2. 9T HEHEEEH R
30, 1. Aa[HFHEEREEREERE SRR ERRE AR AR
45, 1L.4g[reer FEARIELE R
32, T IT[HEEEE
13, Sal[HRIFIEERREREER

29, 5.3 [HEHEHEEHEER R
23. b.sqrﬁ'}*H}*iiill’!’ll&H
$0, LT[R

s 4.57[&}{{!!***}{“
5. Ldd[Keer

1. G.Ba[e

o D.I5(

00 Gub0f

0, 0.0

G n0GT

SAMPLE [D: LUNG 12 - FREP 3397 IML D-57% 7-JUL-28
MASS PERCENTAGE VERSUS DIAMETER FOR MACR 1 SILICA

MASS MEDIAN DIA,: 2,39E+00 UM. RHC= 2,660  AERODYNANIC DIA.: 2.39E+00 UM,

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RAN ~ rmmrmesssemmeseormes emreceareeeeosoooee
[TA. (UM} COUNT DIFF.  INTEGRAL DIFF.  INTEGRAL
2.27E-02 0. 0.0006  0.0000 00000 0.6000
2.7%-02 2 0,000 0.0000 0,0000  0.0000
3.42E-02 G 0.0000  0.0000 0.0000  0.0000
H.21E-02 o 00000 0.0000 0.0000  ¢.0000
S.L7E-02 1 0.2865  0.2B45 0.0000  0.6000
6,352 L. 2.2885 0,573 0.0000  0.0000
7.BOE-02 2 0.5731  L.1481 0.0001 0.0001
7.58E-02 3 0.05% 20097 000002 0.0004
L IBE-0L z 29731 29788 0.0003  0.0007
M0t 3. 25788 5.15% 0,023 9.0032
1,778-01 a. 1.7192 6.8768 0.0031  G.0067
2.188-01 2. LG 9.1691 0.007  9.0139
2.668-01 i 60172 15,1862 00370 G.0509
3,298-01 20, 5.7207 20,9149 $.0653  0.1142
4,048-01 28, 7.4499 28,3668 0.1572  0.27%
4.565-01 3. 9.1431  37.93%8 0.3%4 08318
5.05E-01 40, 11,4613 48.9971 0.8297 14815
To47E-01 40, 11,4613 &0.4385 £.53%6 2,998
2. 18E-01 3. 71891 69,6773 2.7167  5,2187
1L 13E+00 18. 5.1576 74,7831 2.3718  7.8465
1.2BE+06 29, 8.3099  B3.0Me 70770 147235
1 T0EHD 2. 5,593 09.4848 10390 5118
2.05E+00 10, 1,383 32.5%01 8.30F  33.4892
2.38E400 17, Lem 97412 %.354  59.843%
3. 1SE400 5. 1.4377  78.8539 14,3557 74,1993
3.67E+00 3. 0.859  99.713% 15,9525 90.1518
4.75E+00 N $.2865  190,0000 7.8432 1000000
3. B3E+00 1 09,0000 100.0000 2.0000 1000000
7. 16E+ QG by 5.0000  100.0000 3.0000 10,0000
3, 79E+00 P 0.0000 1000000 2.0000  190.0000



SAMPLE ID: LUME 12 - PREF J497 2ML I

F-IjL-EE

AREA EQUIV. TIAM {UM) TTaTRIBUTION FOR TOT. EYDSENCUS MALR - I3

01 M3ST 2ROB.=S,52E-0!

i SDEV=2,ZTE+UD MEDIAN:

AVG:8,92E-0{ DEV=Z

------- tags
it Ceurt
YR i,
G007 L
300343 bR
PRVV]| 0, Wl
00sl? e Uad
4. 4
&0 i
PV
[T 1
2. 200t
36 3 AJ[HeHrEERNE
Gecara o0 Q2T [HEEFHEHEERCEES
0,2286 39, LJSG[HHFSREERRERERERY
9,4038 FT, GS[HHEPPCLEREHEHEER
0.4958 30, BSH[HTHHEEHEREHE Y
3.6086 107, 10,20 $HFIFEEREREEERRSHERER REAERE

0.7474 106, 10, 10[HHHFSEERER IS

2.9179 35, 3. 0[HHHEHEHEEH I
1.4572 T4, 7, OS[ R
1,3642 T2, 5.060 BHEHEEHIERHEITE
{,4995 40, SJIZ[FHEEREEIRGHE
2.0676 35, G A[EHn

25637 A, R[S

3.1483 6. L.Ag[Hneme

J.8863 . 1.apHHE

4,7460 9. w.Be({#

€.3308 4. 0.8

7. 1805 G 0

8.7935 o gl

SAMPLE 10: LUNG 12 - PREP 3497 Mt D-57% -li-:.
WA3S PERGENTAGE VERSUS DIAMETER FOR MACR 13 TOT. EXOBENOUS

MASS MEDIAN DIA.= 3.45E+00 UM. FRHO= 3,000  RERODYNAMIC DIA.: S.F7E+00 LM,

PERCENTAGES BY COUNT PERCENTAGES 3Y MASS

RAN = ==eecc=ccccsccuvecas  wmecemcssscseasaman

DIA. UM, COUNT GIFF.  INTEGRAL DIFF.  INTEBRAL
.27E-02 0. 0,0600  G.0000 GL0000 0.0000
24 798-02 L. 0,095 9.0933 0,000 0.0000
3.438-02 G. 0, 0000 6.0953 00400 &.0000
4. 21E-02 0. 0.0000  0.0933 04,0000 00000
S.178-02 N 0.0953 01307 60000 0.0000
5. 35E-02 2. 24707 0.3813 00000  ©.0000
7.80E-02 4. 40,3813 0.7424 0.0000  0.0000
9.58E-02 4. 0.3813  1.1439 0.0001  0.0001
1.18E-C1 g, . 7626 190k 0,000 0.0003
1. 446-04 s, 1,525 .40 0008 0.0012
1.77E-01 iR PRLVL N ) 05020 O.0032
Z.1BE-d] 36, 3.4318  5.8656 G.00e4 0009
2.68E-01 56, 8,277 [5.1573 0,028 60313
3.298-0t a5, 5.577 21.7380 0,042 .0735
4.04E-01 7. 5.2069  30.9817 2,1087 10,1631
4.96E=01 0. 8.57%  39.5615 0.1834 0378
4.09E-01 N 10,2002 49,7017 0.4189  0.786%
7.476-01 108, 10,1049 59,3685 %7613 15478
9. 18E-0% 85, 8.1030 47,9695 L1306 Z.6784
1 L3ERO0 74, 7.0543  75.0238 1.8230 45614
1. 3BE+CE 7 6.8637  81.38% 3.2850  7.7864
1. P0E+CO o0, 5.7157  B7.0072 5.0700 12,8544
2 O9E+00 3. 3,306 90,9438 54774 18,3336
2368400 H. 3.9088 94,8522 11,8830 30.217¢
3. 15800 i-N 2,478 97,3308 13,9566 44,1738
3.87E+00 i, (,3348  9B.s054 13,9183 98.921
4.75E40¢ 9. 2.8560  ¥9.5234 16,9711 74,0632
3.83E+00 4 0.3813 99,9047 13,6402 88,3033
TG 0. 3.0000 79,9047 9,0000 88,3033
B, 75E+0C i 30953 100.0000 116967 100,0000



SAMPLE ID: LUNG 13 - PREP 3499 ML D-S7 T-3ul-88

AREA EQUIV. DIAM (UM} DISTRIBUTION FOR  SILICa MACR = |

AVB26.03E-01 DEV=4.BEE-01 XDEV=7.87E+01 MEDIANZS,03E-01 MOST PROB.2S.52E-01

------- tliss -=e--d H
limit  fount % {mm-mmmermmmemreeme oo (=~ e mmmm e m e ;
3,0421 DAV R

0,0517 3 b.43[F

£,9635 4, 0.57[%

0,0780 R T

0.0958 5. 0.

oL S Q.71

0,145 [1.  1.Spftess

0.1774 th,  ZET[HMEE

3.2079 31, D[RRI

0.2476 80, BT [FOEREEREER R
0.3284 60, B.SI[FHEEHERERREE R
0.4034 48, F.ES[FHIHEOHEEER IO
{1, 4954 72, 10,31 [HHEEHH R
(1.4088 79, 11,21 (RO RO R
2,747 72,10, J5[ R R
0.5177 85, §,22[FERERHHHERR R
1.1272 1, T. I3[R EEE LR

{.36842 43, b, (Q[EEHEEHEEEIHENEEE

1.6999 20, 2.B4[FHEHER

2.0874 1o 1.0b[4

2.5637 10, 1.42(%

3.1483 4, DO

3.8663 2, 0.2B[*

4.7480 0, 0.00[

$.8308 0. 0.

7.1605 G G00f

MASE PERCENTAGE VERSUS DIAMETER FOR MACR ! SILICA

MAGS MEDIAN DIA.- 1.FIE+O0 (M, FRHO- Z.660  AERODYMNAMIC DIR.= 2.11E+00 UM,

PERCENTAGES BY LOUNT PERCENTRGES BY MASS

RAW ~ ==esmmemsccsesmscces csemscsccccoasecoe-

Dlh. {UM.)  COUNT DIFF.  INTEGRAL DiFF.  INTEGRAL
4,21E-02 3 0.0000  0.0000 0.0000  0.0000
5.17E-02 3. 0.4209 64255 00000 0.0000
4.33€-02 4. 0.5674  0,9929 0.000f  0.0002
7.B0E-02 i 0.2837 1.27% 0.0001  0.0003
9.58E-02 S, 9.7092  1.9808 0.0005  0.0007
1. 1BE-01 5. 0.7092  2.69%0 00008 0.0016
laddE-0l 11 12603 4.2533 0.003  0.0053
1. 77E-01 16. 2.2695 6,548 0.0098  0.0151
2.188-01 4. 5.8156 12,3404 0,040 0.06l7
2.68E-01 60, B.5104 20.85i1 6.1263  0.1881
3.25E-01 ol 8.5106  29.3617 0.2340  0.4221
4, G4E-0! &8, 7.640 39,0671 0.4912  0.9132
4.96E-01 T2, 10.2128 48,2199 0.9832 L6744
. 09E-01 LD 11,2057 40,4235 1,992 3.833%
7.47E-01 13, 10,3546 70,7801 3.3498  7.1832
9, 18E-41 63, 7.2197 80,0000 3.59237  12.7068
138400 i 7.2340 87,2340 8.0267 20,730
. 38E+0G 43, 5.0993  93.333 12,3339 33.2674
JTOEH a0, 2.9367 76,1702 10,7967 44,0643
LUFE400 il. 1.5603 97,7305 10,9980 55,0623

i

t

2,565+ te, L4184 99,[489 18,5170  73.5793
3.15E+00 4. 0.56474 99,7163 13,177 B7.29M
3.87E+00 2. 0.2837  100.0000 12,7029 100.0000
4,75E+00 o, 0.0000  100,0000 06,0000 100,0000
3.83E+00 o D000 190.,0000 2.0000  100.0000
7. 16E4G¢ s 0.0000  100.0000 5.0000 00,0000



SAMPLE I0: LUNG 13 - PREP 3499 ML D-577 7-JuL-88

ARER EQUIV, DIAM (UM} DISTRIBUTION FOR  TOT. EXCGENDUS MACK = 1

------- Class -----0 1
imit Caunt { Ummmmememmmmeseescceemeoees Ymmmmmmmm e e i
Ja0421 Ge 00T

5.0517 3. D2k
0.0635 b 0.45[%
Jo0780 4 0.000%
0.0958 &, D.AG[*
W LT 130 .97
0. 1445 220 LLe4[He

81774 L TPON) TR L hidd
0.2179 T0, 5.I2[FEEEEREEREEE

D.2076 100, T.4G[HHHHEREEEE

0.3284 105, 7, B2 FREREAR R R R R

0. 4034 125, 2. SI[HEEHHRH R
0.4956 133, 0.1 [ MR P
1, 8086 133, 9, FI[HHHHEE RO RO
4.7474 183, 10, beTHHHHEEHHHRE R RS
2.9179 114, S AF[FHPHEREHR R R AR A4

1272 23. 4. Q[ HEHA R R

1.3842 B8, 6. SA[HHEHEFHEHE
1.6999 5330 JLTS[HEERERAE
2.087%6 40, 2.98[Henrre

2,5e37 27, L.Ui[Heee

3.1483 19, [42[rerx

3.8663 8. (.a0[es

4,7480 o 9.07(
5.8308 0. €.00]
7.1805 o 0.0

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 15 TOT. EXOGENOQUS

MASS MEDIAN DIA.= 2.508400 M, RHDz 3.000  AERODYNAMIC DIA.= 4,33E+00 UM,

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RAN  ~rmemesmcmmmemmmmmms emmeeeceesseeese——-
DIA. (tM.y  COUNT DIFF.  INTEGRAL DIFF.  INTEGRAL
4.21E-02 0, 00000 0,0000 0,0000  €.0000
5.17e-02 3. 0,228 0.2238 0.0000  ¢.0000
4, 356-02 B, 0.4471  0.6708 0.0000  0.0001
7.80E-02 4. 0.298L  0.9487 ¢.0001  0.000%
%.58E-02 bs (.4471  1,4158 6.0002  0.0003
1. 188-01 13. 0.96687  2.3845 0.0007  0.0010
1,44E-01 22, 16373 4.0238 weldl 0003
177601 35. 2.6080  6.83!17 0,0061  0.0092
2.18e-01 0. 3.2161  11.8480 0.0227  0.03(9
2.68E-01 100, 74516 19.2996 0.0602  0.0521
3.29E-01 105, 7.8241  27.1237 ¢.1170 9.20%
4,04k-01 125, 9.3143  36.4382 0.2580  0.487¢
4,96E-01 133. 99166 46,3487 0.5084 (.9758
5,00E-01 133, 9.9106 96,2393 0,746 19172
7.47E-01 143. 10,6357 64,9151 1.8751 3.79923
7.1BE-01 114, 8.4948 75.4098 2.7685  4.5a08
1. 13E+Q0 3. 6.9306 82,3398 4.1828 10,743
1,38E+00 88. 6.5574 88.8972 7.3303 18,0739
1 TOEHO0 3. 3.9493 92,8445 B.1765  26.2504
2. 09E+0 0. 2.7806 95,8271 11,4288 37.4792
2.56E+00 7. 2.0119 97,8391 14,2875 S1.9666
3 ISE+Q0 19. 1.4158 99,2549 18.6207  70.3874
3.87E+00 8. 0.3951 99,8310 14,5206 85.1079
4. 75E+00 L. 2.0745 99,9285 J.3616  BB.469T
5. 93BG G, 2.0000 99,925 0,0000 88,4692

7 16E+00 1 0.0745 140, 9060 115305 1005000



SAMPLE I0: LUNG 14 - PREP 3495 2.3ML D-575 7-JuL -gh

ARER EQUIV. DIAM (UM] DISTRIBUTION FOR  SILICA WCR = ]

------- Class -----0 H

limit  Count 4 (ue=-=-essesssccerecccanen- reemeemommmcmmcnmommene 0
2.0424 SRR VY

0.0817 0. 5.000

20033 0, 0.00(
5.0780 0. 0.00]
0,098 1. 0.28[*

0.1 &, 1,53t

1. 1445 3. 0.7

04778 13, JJ2[HERH A

0.217% 11, Z.51[Heenieee

0.2676 28, b LT[R

20,3284 8. 7 4[RO

0,403 32, B IG[REEREEER RS

0,495 39, B.IF[HHHERERUHHEE R AR
0.6085 42, 10,74
3.7474 36, 7.2 [HRER R
0.9179 45,  1].75[HEHEEE R R R R
1.1272 3, D IO[FPREERERR R

1.3842 Thy  LLES[HHRHEEEHRER AT

1.6999 21, S AT[HHEEHEHEERG

2007 lb,  AQ[HMEREH
75637 3. 2.05[reres
3.148) 5. 1280

38663 L. 0.5L0

47880 0, 0,000

5.8308 0. 0.00[

U805 2. 050

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 1 SILICA

MAEE MEDIAN DIA.= 3.54E+00 Ur. RHD= 2,460  AERDDYNAMIC DIA.: 5.7BE+0C UM.

PERGENTABES BY COUNT PERCENTAGES EY MASS

m _______________________________________

DIA, (M. COWNT DIFF,  INTEBRAL DIFF.  INTEBRAL
4.21E-02 d. 0.0000  0.0000 0.0000  3.0000
5.17e-02 0. 0.0000 0.0000 0.0000 0.0000
6.39E-02 % 00000 0000 Q.0000  0.0000
7.80E-02 0. 0.0000  0.0000 0,06000  0.0000
9.58E-02 {. 0.2358  0.2338 00001 0.0001
1.18€-01 -8 12385 17703 0.0006 0,007
1.44E-01 3. 0.7673 2,357 0.0006 0.0013
1.77E-01 13, 3.3246  5.8824 0.0085  (.005%
2,18E-01 11. 2.8133  B.4957 0.0072  0.013
2.68E-01 2. 5.6496  15.3453 0.0317  0.0448
3.29e-08 28, el 22,5068 0.0632  0.1080
4.04E-01 3z, 8.1841  30.6%05 0.13388  0.2417
4.%6E-01 3. B.9314  35.4419 0.2710  0.5127
5,09E-01 42, 10,7417 50,3836 0.6022 1.1149
T.47E-1 3. 9.2072  59.5908 0.9559  2.0708
7.18E-01 6. 117647  71.333% 22622 4,331
1. 13E+00 3. 8.1841 79,3396 2,914 .47
1, 3BE+00 26, 6.6496  BL.1893 $.38%9  11.63%
1.70E400 25 S.3708 915801 4.5607  18.1743
2.09E+04 i, 40921 6522 9.2377  27.4520
2.36E+00 8. 20450 97,0782 B.3727  36.0249
3. 1SE+00 5. 1.2788  9B.9770 9.9233  45.%482
3.37E+00 L 2.5115  99.4885 7.3514  33.29%
49k & 0.9000 99,4885 0,0000 53,295
5.35E+00 a. 0.0000  59.4885 0.0000 53.299%
7.16E+00 . 0.3115  100.0000 46,7004  100.0000



SAMPLE ILi: LING {4 - PREP 3495 2.9ML I-57%

7-JUL-88

AREA EQUIV. DIAM (UM) DISTRIBUTION FOR  TOT. EXDGENOUS MACR = 19

------- Class - i
imit Sgunt U Oeemmesmmmssemmmseoeemeoes [rmmemmsmesmm s oo s ]
5.0421 Jo G.00(

0.0317 30 Gudeit
0.0635 0. 0.0
C. 0780 2o 0470
20758 I D430
0477 12, 1.03[%s
QUHS 5, LI90e
01774 I3, 2. 75[Emerst
02078 39, 3.05[wersserrs
0.2876 B0, &, B7[EEEEERERHHERREE
1.5266 Bl 5.G4[EREHHEHEFEEERRREE
0,402 B0, Gy 7 [H4FRERRERHOE
3.4954 101, B.AS[FFFHEEHF Y
0.6086 127, 10,91 [BHERREREEEEEEMEREEE R
0,747 112, §,G2[EFEEEEHRREEREHEHH
¢.9179 104, B93[4 AR E A RRE LR
(1272 95, g, o[ MR
1.3842 7B, b, A4[REEENEEREHCEEREE
1.699F 52, S.IG[EHEHAREERGHE

2.0876 52, 8, 7[HHERHERAAEE
2.5637 2. 2,49[kkrEe
3.1483 28, 2.06[%en¥

38663 13, 120
4.7480 12, 1.03[%++
3.8308 0.43[#

=
7.1405 4. G340
MABS PERCENTAGE VERSUS DIAMETER FOR MACR 15
MAGS MEDIAN DIA.: $.03E+00 UM. RHD= 3.000

GERCENTAGES BY COUNT

RAW  mmemmmmemme- mamm————
GlA. (M.} COUNT DIFF.  INTEGRAL
4, 2{E-2 9 0.0000 Q.0000
5.178-02 3 0.2377 2.2577
§.558-52 0 3, 9000 0.2577
7.80E-02 2. ¢.1718 0.4296
9,38E-02 S 0,4296  0.8591
1.1BE-01 12, 1.0309  1.3900
1.84E-01 13 1.38687  3.1787
1.778-01 32, 2.7491  5.9278
2.1BE-¢! 39, J,5505 F.2754
2,6BE-01 BO. £.8729  1s.1512
3.29E-01 8. 6.5588  23.1100
4, 04E-01 30. 6.8729  29.9826
4, 54E-01 101, B.4770  3B.5598
&,09E-01 127, 10,9107 49.5704
7.478-01 {12, §.6220 59.1924
7.1BE-01 104, 8.9347 &R.1ZN
1, 13E400 93, 5.1613 76,2887
1.J8E+00 5 5,4433  §2.7320
L. TOE+Q 8z, 3.3265  gB.0Th4
2.09E+00 o2, 4.4674  92.52°8
2.36EHQ 2%, 24914 95,0172
3458400 24, 20619 0790
J.B7EH0 i3. (1168 98,1959
4.758+00 12, 1.0309 99.2268
S.BIE+0Q 3. 3,4256 97,6564
7. 16E400 4 0.3436  160.0080

TOT. EXOSENOUS

AERDOYNAMIC DlA.= 6,97E+00 UM,

PERCENTABES BY MASS

DIFF,  INTEGRAL

0,0000  0.00(0
0000 G000
00000 0.0000
0.0000  0.00C0
0.0001  0.0001
5.0003 00,0004
2.0006  0.0010
00025 0.0033
0.0077  0.0073

00218 o.03U
00409 2.07%
00747 0.1469
.17 0,329
0807 0.72%%
086657  1.3933
1.14479 2,540t
1.9367  4.4771
2,832 7.309
0357 11640
6,781 18.380¢
6,954 29.3345
10,6623  35.%988
10.6963 46,6931
18.2862 44,9813
14,1112 79.9%24
20,5076 100.9000

100



101 SAMPLE IG: LLNG 15 - FREP 3903 1.9ML D-57% 7-JUL-38

AREA EGQUIV. DIAM (UM) DISTRIBUTION FOR  SILICA MACR = !

"""" [lass ----=0 i
imit Doumt % Qrommeemmemmmmmm e e mm i mm e e cmm e "
0.6421 0 0,001
40517 G 0.00[

2.0633 G0 90001

0.0780 . 0.ZL[*

0.0958 . D21

04177 2, 0.437%

0.1445 30 .68

0.1774 11, 2,30 [#HEREs

0.2179 15, 3. Z2]HHEREEREE

0.2678 I3, T,0B[HHHEEE R

0.5286 38, B, ISTHHEREREEREEREHEERAREE
0,4036 20, .B0[FHEFREHO AR
0.4%954 49, 10, S2[HHEREREEFRHRE R
0.5086 45, 9, ph[FHAERRH RO R
2,747 6G, 12,00 [ FEEHHEER R E R R
0.17% 53, 11, G7IHSHEHENE R R R
11272 370 7, A HHEEREEHEEEE R

1.3842 22, 4, 72[HEHEFHHEEEREE

15599 30, A G4 [HHEREHERRE

2.087¢ 15, 3. 220RHERRiEER

2.5637 b, 1.20[4#

3.1483 2. .43

3.8663 3. D,54[%*

4.7480 0. 0,000

5.8308 0. 0.00[

7.1608 0 0.00[

MASS PERCENTABE VERSUS DIAMETER FOR MACR 1 SILICA

WASS MEDIAN DIA.= 1.BBE+00 UM, MOz 2.660  RERCDYNAMIC UIA.z 3.07E+00 M.

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RAW  w=-msemssssssssceses s ceeeccsessccoscoees

DIA, {UW.}  COUNT DIFF.,  INTESRAL DIFF.  INTEGRAL
4,21E-02 0. 0.0000  0.0000 0.0000  3.0000
5. 17e-02 0. 0.0000 0.0600 0.0000 23,0000
§.35E-02 0, 0.0000  0.0000 00000 0.0000
7.80E-02 1. 0.2145  0.2146 0.0001  0.0001
. 9.58E-02 1. 0.2146  0.4292 0.0001  0.0002
1.18E-01 2. 0.4292  0.8384 0.0004  0.0006
1. 44E-08 3 0.6438  1.5021 0.o0tl 0.0017
1. 778-01 I+ 2.3605  3.8627 0.0673  0.0092
2.18E-0% 15. 3.2189  7.081% 0.0(90  0.0261
2,68E-01 32 7.0819 14,1431 0.01772  0.1054
3. 296-01 38. 5.1545  22.317¢ 0.1647  0.2%1
4.04E-01 41, 8.7983 31159 0,391 0.59%2
4.94E-01 49, 10,3130 41,6309 0.7285 1.37M
&.0%E-04 4. 9.6567 51,287 1.2390 25649
7.47E-01 39, 12,6609 63.9485 3.089  5.57%8
9.18E-01 53. 11,3734 75.3219 5.0059  10.5817
1, 136+00 7. 7.9399  B3.2418 6.4723  17.0539
1.38E+0¢ 22 4,7210  §7.96828 7.127% 24,1813
1. 7CE+00 30, 3,4576  74.4206 18.0003  42.1B14
2.09E+00 13. J.218%9  97.6395 16,6687  58.8503
2, 36E+30 & 1,276 98,5270 12,3484 71,1987
3. 15E+00 Z. U.4292  99.3%962 7.6233  78.3220
3.87EHI0 3. 2,6438  100.0000 21,1780 100.0000
4650+ o G.000C  100.0000 04,0000 100.0000
5.838+00 . 2.0000  10C.0000 0.0000  100,0000

7. 16E+00 0. 0.0000  100.0000 ¢.0000  106.0000



SAMPLE 1D: LUNG 15 - PREP 3503 1.3ML D-379

AREA EGUIV. DIAM (UM} DISTRIBUTION FOR

Class

7-JUL-86

TOT. EXOGENOUS MACR = (B

it fount Y geememesommmeeomemeeoeees A e e 0
G.0421 0. 0,900

0.0517 2. 0.8[

0.0635 3. 0.26[%

2.0780 3. 0.35(%

0.0958 3. G

2.47 L, 0.97(H*

0.1443 i70 1,00[keke

4.1774 33 L. [veeeree

¢.2177 41, 3.6I[HEREVEEREE

0.2678 105, 9,26 [ HAEHHEE R
0.3284 20, 10, SE[HHEEHHEHHHH R
0.4038 142, 12, S2[HHHEREREHHEHEE RO
0.49% 116, 10,05 HHEHEHEEHHHHEHH
0.6086 U1, B3 [HEEEREHERRERENRECRANERR
0.78%% 103, 7, 05[H - R R
0.9179 101, 5.9 [HHEREEHHHEH R
1,1272 T, B ITTHEEEREROERE R

1.3842 St $.SO[MHEEEHREE

16995 43, 3, D3[HHHHHEN

2.0876 8. AT

2.5637 15, 1.32[%em

3.1483 12, L.04[¥H*

3.8663 S 0.4

4,7480 2. 0.48(

5.8308 2. 0.18]

7.1603 8. 0,000

MASS PERCENTRGE VERSUS DIAMETER FER MACR

MASS MEDIAN DIA.z Z.G4E+00 UM,

RHO= 3,000

PERCENTAGES BY COUNT

15 TOT. EXDGENDUS

AERODYNAMIC DIA.: 4.60E+00 UM,

DERCENTAGES BY MASS

RAW  —mmmmmmessmsmsommmes cesmeeeooomeo s

G1A. (M.} COUNT DIFF.  INTEBRAL DIF:.  INTEGRAL
4,21E-02 Q. 0.0000  0.0000 0.0000  0.0000
5.17E-02 2 0.1764 {764 00000  0.0000
6, 35E-02 3. 0.2646  0.4409 0,0000  0.0000
7.80E-02 3. 0.2646  D.7055 0.0001  0.0001
9,38E-02 5. 0.9407  1.1464 0.0002  0.0003
L, 1BE-01 it. 0.9700 21144 0.0007  0.0010
1.848-01 i7. 1.4990  3.6I5% 0.0021  0.0031
1,771 ekt 2.7100 5,323 0076 0.0107
2. 18E-81 i. 3.6155 L6141 00475 0.0282
2.68E-01 {03, 7.2593  19.4004 00829 0.1t
3,29E-01 120, 10,5820 29.96824 21735 0.2866
4,04E-01 142, 12,3220 42.3044 ¢.364  0.0712
4,94E-01 114, 10,0529 32,3573 0.5718  1.2430
&.098-01 161, 8.9063  41.4638 09382 2.1612
7.47E-01 103. 9,0829 70,5867 Lyl 5953
7.188-01 101, B.9065  79.4533 3.2182 .14
1136400 7% 6,178 85.628! 41309 11,3003
1.388400 St 4,4574 90,1255 5.5740 16,8783
L TOEOG 48, 4,238 94,3543 9.7160 26,5722
2,098+00 28. 2,469 94,8234 10,4567 37,0690
2.36E400 13, 1,028 98.1481 10.414%  41.2033
3.158400 12, 1.0582  99.2064 (5,435 62,9339
3.878460 g G,3409 39,6473 11,9075 74,8414
4,73E+00 I 0.1764 99.3236 3.8213 63.6627
5.830+00 Z. 0.1764  100.0000 16,3373 100.,0000
7. 168400 & 0.0000  100.0000 0.0000 100.0000

1062



103 SAMPLE ' LUNG 16 - PREP 3243 IML 0-53

AREA SQUIY. TIAM M) GISTRIBUTION FOR  SILIG

6=7.24E-01 DEV=4,705-01 %IEvze 90E+01 MEDIAN:G

------- Class -----7 !

Ligit fourt 1 mmmememmomemommmmeommeees R — 0
U421 0. AL

0.0%17 . 0510

1
00958 d. L0
2.1177 2. 0.2
0.1445 5. 1.30[MeEe
1T Ao 1. Se[Hee
0.2179 11, Z.06[Heeudien
3.2576 2, LT[R
3.37946 27, L0 [HEEEREE SRR RS
. 4034 74, b 23T
7.4856 45, 11, 17 THEERHE AR R R
{1, 5084 50, 12990 HHHHEH TR
3.7474 45, 11, AG{HEHNERE R
0.9179 47, 12,21 [FREEEHECHH RN RO
11272 39, 10, LS HEEEREHF R R
1.3632 22, SJT1[teeEREatbbeEd
1.6999 19, A.94[HEEARETH RS
Z.0876 12,0 . 12[wetikes
2.5437 3. C.IB[#+
3.1483 Lo D.Ze[¥
3.6683 2, DSl
4, 7480 0. 0000
5.8308 ¢ 0,00
1.1603 0. 0.00[
2. 7935 & a00f
10,799 [ ]
SAMPLE ID: LUNG 16 - PREP 3243 (ML 0-33% 7-JUuL -88

MASS PERCENTAGE VERSUS DIAMETER FOR MALR 1 SILICA

WAGE MEDIAN DIA.: 1.74E+00 UM, RHO= 2.660  AERODYNAMIC DIA.= 2.B4E+00 LM,

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RAN  ==resmscsssersscseses somesesssssssceloss

GlA. UM COUNT DIFF.  INTEGRAL BIFF.  INTEGRAL
4,21E-02 9. 00000 0.0000 00000 0.0000
3.4 7E-02 2 05193 0.3199 00000 0.0000
4.356-C2 0. 0.0000  0.519% 2.0000  0.0000
7.80E-02 L 3.2597  0.792 0.0001  0.000¢
?,58E-02 4 1,03%0  1.Bi82 0.0006  0,0007
1, 188-01 2. 0,5188  2.3377 0.0006  2.0013
1,44E-01 kn 1.2987 L4364 0.0026  0.0038
1,77E-01 5. 1.3584  T.1946 0.0037  0.,0095
2,13E-0L il 2,897 8.9 0.0193  6,0289
2.68E-01 0. 5.1948 15,2448 00651 5,093
3.29E-01 . 0030 20.23597 0.1627  0.2567
4.04E-G1 24, 5.208 .48 3.2679  0.546
4.76E-01 43. .68 37.6623 0.8890  1.413%
&.09E-01 0. L9876 90,5494 19184 3,380
7.47E-01 43, 11,6883 62,3377 .91 L5198t
3.186-01 47, 12,2078 74.4% 6.1727 12,6918
1. L3E+00 39, 10,1799 B4.4T3 9.4862  2.1719
1. 38E+00 22 5.7143 90,389 7.9106 32,0884
1. 70E400 3. 4,9351 95,3247 15,8520 47,9405
2096400 . 301189 98,4416 18,422 44827
2.56E400 3 §.7792 99,7408 3.5852  75.0680
3156400 i 0,2397  99.4805 S5.001 80,3680
3.376400 z 45,5195 100,0000 19,6320 109,0000
4, 75E+00 0 1.0000 1006000 0.0000  100.9000
5.83E400 U G.0000  100.6000 0.0000  £00.0000
T.16E4G0 2, 0.0000  100,5000 0.000¢  10¢,0000
8.73E400 0. G060 100,000 0.0000 100,000

[, 08E+01 Q. 0.0000 00,0000 0.0000 109, 3000



104
BAMPLE IDi LUNG {4 - PREP 3262 1ML D-T3 ?-Jul-38

AREA TUTV. DIAM (M) DISTRIBUTION FOR  TOT, EXOGENOLS  MALR = 1S

Class ----- d 1 2
Count L rommmmmemmmmmme e {jmmmmmmmmmm e mr e i
G0 200
4. 0.360*
2. 0.8[
. 0.5l
8. O.54(*
5. 054
9., 1443 16, 145[Henr
0.1774 22, .00y
29,2175 37, 3.3oiirarinaee
.2678 47, 4 J6[RRERRREEEREE
{,3284 77. é.??{i{fl}l!fﬂil"l‘l{f{
G, 4033 15}2_ 3.6 {l}iilll{li{i!li"{!lliil}

0.4934 105, SI[HEEHHEHEEEA R
L6086 127, 1L S2{HSFEEHRHE
03,7378 113, 10, 25[ FRHEREREREEE AR R RO
9.9179 114, 10,30 HEEHERHEE RN R O

0

1.1272 72, B.IS[HEHEEEER RN
1,3842 37, 79[ HRHEEHEH R
1.8799 55, 4,Q5(1SHEEROHE L

20876 19, 3.SA[HEEEEREEE

2,5637 Db, 2.34[Hereee
3.1483 9, (.82

3.5662 5. D.45(%

4.7480 3. DI

<.8308 2. 0.8

74503 0. 3.00f

&.7535 9. 2.00f

10,799 { 1.09f

SAMPLE ID; LLNS 14 - PREF 3243 ML D-53& 7-JU-98

MASS PERCENTABE VERSUS DIAMETER FOR MACR 15 70T, EXDGENDUS

MASS MEDIAN DIA.z 3,41E40C UM. RHO- 3.000 AERODYNAMIC DIA.= £.25E+00 UM,

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RAN  wecoeeoeomommmmens el
DIA, (LM.)  COUNT DIFF,  INTESRAL DIFF,  INTESRAL
4.21E-02 0. 0.0000  G.0000 9.0000  0.0000
5. 07602 4 0.3630  0.3630 00000 0.0000
5. J5E-02 z. 0.1815 0,545 D.0000  0.0080
7. 80602 5. 0.4537 0,982 0.0001  0.0001
3.586-02 & 05445 1.5826 0.0001  0,0002
1.18E-01 6. 0.5¢45  2.0871 2.0002  0.0004
1. ME-91 6. 14519 3.5390 D.0012 %0014
1,701 2. 1,594 5.504 0.0030  0.0046
2.18E-01 . 3.3975  8.89%9 0.0092 0,013
2.48E-01 47, 472650 13.15M 0.0216  3.0354
3.29E-01 . 67873 20,1852 0.0657 01011
2.04E-02 Loz, 3.0959  29.4011 01812 0,253
2.56€-01 195, 9.5281 380N 0.3072  0.5895
6.09E-01 127, 11.5245 50,4537 0.6882  1.2577
7.476-01 113, 10.254F 40,7078 1138 2,919
9. 18E-01 114, 10,3448 71.05% 25190 4509
1.13E+00 92, 83485 79.4011 L2 T.078
1.38E+00 a7. 8947 97,295 5.54710  13.2351
1.70E+00 . 4.9909 92,2868 54546 19.7157
2.098400 3% 35390 95,508 8.9292 8.2489
2.58E+10 2. 23583 98,1851 10,5309 38,7798
3.155400 9. 0.8167  99.0018 57513 45.3311
3.87E+0 5. 8.4537 794555 5.9465 524775
4.75E+0 3 0,272 99,728 1751 a0.1568
5.B3E+00 2 0JBIS 99,309 9.5307  £9.72M
7. 186400 0. 0.0000 99,9093 0.0000  49.72M4
8. 79E+00 9 0.0000 99,9093 0,000 &9.7074
1. 08E+01 1 0,097 1000000 30,272 100.0000



105 sweLt 10: LONG 17 - PREP 3365 2ML D-15,21 -

ARER EQUIV, DIAM (UW; DISTRIBUTION FOR  SILICA L L

AVE=1. 04E+00 DEV27.AIE-0] LDEV=T, 10E40] MEDIANeS. JIE-O! MOST DROB. <8. JXE-0i

Clags —0C 1 g 3 4 3
limit tomt 1§ G———bor—-"p————A—p
0. 042} 0, 0.00(

0. 0587 0. 0.00(

0. 0635 % 0000

0.0780 0. 0.00(

0,038 0, 0.00[

o.un I 0.26[

0. 1M5 1. 0.28(

0. 1T 0. 0.00f

0.am 2 oS

0.2676 13 3R

0, 3286 2l. 5. 36[ves

0. 4036 18, A (e

0,495 23, S.47imsern

0, 6086 48, 12, DA[aSHEEEHIEY
0.7474 42 10, Ti(eatHitiH
09173 5. 14, 03{ssettrreiiie
1. 1272 45 11, 48[ttty
1., 3842 35 8§, 3 [reeevrert
1.6999 2. 6.51Hu

2, 0876 23 5.87(rtre
2.%37 23,  5.87[ssednr

3. 1582 6 1.53[ss

3, 8663 9. &3n

4, 7480 L 0280
5, 8308 0. 0.000
7. 1605 0. 0.00{
8. 735 0. 0.00[
10.799 0. 0.00(
13.262 0. 0.00L

gwore 10, LUNG 17 - PREP 3365 2L D-15,2) 23087
MRS5S PERCENTREE VERSUE DIAMETER FOR MR 1 SILICR

WSS MEDTAN DI = 2,A86+00 UK, RHO= 2,660 AERTDYNAMIC DIA = 4.0AE+00 .

PERCENTABES BY COUN PERCENTREES BY W&S

L]
DIA, (B}  CONNT DIFF.  INTEBWAL DIFF,  INTESRAL
4. 21E-02 0, 0,0000  0,0000 0.0000  0.0000
5. 17602 0. 0.0000  0.0000 0.0000  0,0000
6. 3%-02 e 0.0000  0.0000 0.0000  0,0000
7. 80602 0. 0.0000 90,0000 0.0000 9,000
9, SNE-02 e 0.0000  0.0000 0.0000  0,0000
1. 1€-0! I 0,255 0,251 0.0001  0,0001
1. ME-01 f. 0. 2351 0. 5102 0.0002  0,0003
1. TIE-O! '8 0.0000  0.5102 0.0000  0.0003
2. 101 2. 0.5102  1.0204 0.0012 0,004
2, G8E-0! 13 33163 4337 0.0141  0.01%
3. 2%-0! 2l. 5.357!  9.6939 0.0420 00875
4, 04601 18 o318 NZE 0.0668 0,124
4. 3E-0! 23, 5873 20.1531 0.1580  0.2623
6 0%-01 8, 12,2049 22.7980 0.6306 0,399
T.ATE-01 2. 10,7183 M2 0.98% 1.8
9. 18-¢] -8 160306 37.1483 2.4000 4, 2024
1. LXE+00 45, 11,4796 BB, 6225 L6%7 9N
1. 386400 . 8986 77.5510 5.23% 1L15T7
1. TOE+00 6. 6.6327 B4, 1837 T.8072 20.3643
2. 096400 23. 58673 90.0510 11L.873 R.1T9
2, SEE+00 a2 5.8673 95.9184 21,888 54,0417
3LITH 6. 1.5306 97, 4% 10, 657 646075
3. 87«00 3. 229 .M 29.323 9958
A TS0 1. 0.2951 100, 0000 6. 0002 100, 0000
5. 83+00 h e 6.0000 1000000 0.0000 100, 0000
1. 166400 0. 0.0000 100, 0000 €. 0000 100, 0000
&, TIEH00 [ X 0.0000 100, 0000 0.0000 100, 0000
1. 08E+01 9. 0.0000 100, 0000 0.0000 190, 0000
1. 3XE+01 e 0.0000 100, 0000 0.0000 $00, 0000



cwp(E 10: LUNG 17 - PREP 3365 2HL D-15,21

OREA EIIV, DIAm (W) DISTRIDUTION FOR  TOT. EXDSENDLS MER = 15

AB=1,21E+00 TEV=1, 0FE+00 XDEVeS, 04E+0] MEDIANSS, 52E~01 MUST PHOE, =8. JE-0L

23-Dec-87

Class
limt  Court
0. 0421 L8
0,0817 1.
0,063 0.
0,078 1
0,095 2
0.7 3
0, 1445 [X
0.1774 3
0.217 11.
0.2876 .
0. 286 a3
0,403 9.
0.49% 122
0.6086 161,
0.747 174,
0.9 ITS
1,12712 150
L8 1N
1.6999 125
2,087 4
2,537 -3
31,1483 L
3.B6A3 4.
4, 7480 2L
54304 9,
7. 1605 10,
8.7 0

10.79 3
13,262 1

swews 1p: LUNG 17 - PREP 3365 241 D-15,21

2

(&)

<

WES PERCENTAGE VERSLS DIAPETER FOR WRCR 13 TOT. EXOSENDUS

WSS MEDIAN DI = 5. 106400 UL RO~ 3000 RERODYMAMIC DIA. = 8. 83E+00 LM,

DIA. N.)

A.21E-02
5. (%0
6. 3¢~
7.806-02
9, S0E-02
1. 18E-01
1, 84€-01
1, 77E=0]
2, 18e-01
2, SBE-D1
3. 2901
A, OAE-0E
4, %BE-0)
6. 001
T 4TE-0L
9. 106-01
1.13E+00
1. 3BE+00
1. 706400
2, 0%+
2.56E+00
L IE0
LATEH0
4. TR0
5. 8E+0
7. 16E+00
8. 70
1. 08E+01
1. 3FE+0L

1T,

17,
135
1.
l“l

2l

10.
0.

PERCENTAGES BY COUNT PERCENTAGES BY MRSS
DIFF.  INTEGARAL DIFF,  INTEGRRL
0.0000  0.0000 0.0000 0. 0000
0.0616  0.0816 0.0000  0.0000
0.0000  0.06i6 6.0000  0.0000
0.0616  0.12% 0.0000  ©.0000
0.123%  0.243 0.0000  0.000¢
0.1847  0.4310 €.000¢  0.0000
0.263 0.6713 0.000{  0.0001
0.1847  0.882] 0.000!  0.0002
0.6773 1539 0.0005  0.0007
2,093 LB 00030  0.0036
5. 1108 87438 0.0134 0.0170
5.50498 14793 0.0284 0,054
1.5123 22.10% 0,067 O 11X
9,913 RN 0.165!  0.2T80

10,7143 47300 0.3304 O, G084
10,7758 53309 0.6154  1.2219
96675 631113 L0 2.2464
L28  71.492 1.6285  3.8749
.7586 79,2488 28149 6.60%
6439 85.6577 43031 10,959
58498 91,3025 LZr8  18.2726
2957 944581 68123 25,060
NS 77,2906 120909 7.I™
L2331 .5y 10,2220 47,397
0.4 .11 Lil 3|59
0.6158 9. 7Y 16,6976  72.2105
0.0000 99.7337 0.0000 72,2105
01847 99.5384 17,1821 89, 3%%
0.0616 100, 0000 10. 6074  100. 0000

23-DEC-87

106



107 SAMPLE ID: LUNG 18 - PREP 3371 JML D[-15,16 {1-Jul-88

AREA EQUIV. DIAM (UMW) DISTRIBUTION FOR  SILICA MICR= 1

AvB=8, 93E-01 DEV=1,84E-01 XDEV=6,50E+01 MEDIAN=7,69%-01 MOST PROB, =1, 02E+00

memm- Class ===--{ 1

<

limit Count %0
0,0780 0, 0,000
0,9958 0 0,000

0, 1177 G 0.00(

0, 1443 1 021
0,1774 20 04210
9.2179 4, 0.83[%%
9.2676 9, L.BB{xEME

0. 3286 35, 7. CO[REHEEEE EEREEEEEA

0. 4036 39, 7.9 [MEESr R R R L

0, 4956 44, 9, 17 [HEHHEE R

0, 6086 459, 9, 37 [HEREHEEEE R R SR

0, 7474 57, 11, BB { HHEEEEE R R
0,9179 B4, 130 33 DR SRR
1.1272 BS, 13, 5 [4ddhbe SR alsbiad bbb R i e b E AR F £
1. 384¢ 37, T TR

1. 6999 36 TS0 ERE R R ER R AER

2. 0876 28, S.A3[HIMEHREEHRE

2.3637 7. L.Ab[xax

3. 1483 7. lL.ab[eeas

3. B663 3. O.6clar
4. 7480 . o2l
5. 8308 0 0.00C
7. 1605 0. 6.000
8, 7933 o 0.000
10.799 & 0000

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 1 SILICA

MASS MEDIAN DIA. = 2,01E+00 UM. RHO= C.660  AERODYNAMIC DIA.= 3,286+00 UM,

PERCENTAGES BY COUNT PERCENTABES BY MASS

A
DIA. (M.}  COUNT DIFF.  INTEGRAL DIFF.  INTEGRAL
7. 80E-02 0. 0.0000  0.0000 G.0000  0.0000
9. SBE-0R 0, 0. 0000 0. 0000 0. 0000 €. 6000
1. 18E-01 0 0.0000  0,0000 0.0000 0. 0000
1. 44E-01 1, 0.2083  0.2083 0.0002  0.0002
1. 776-01 2. 0.4167  0.8250 0.0008  0.0011
2. 1aE-0} 4. 0.8333  1.4583 0.0031  0.0042
2. 68E-01 9. 18750  3.3333 0.0129  0.0171
3. 2%-0L 35, 1.2917  10.6230 0,093 0.1104
4. 04E-01 35, 1.2917 179167 0.1727 0,283
4.96E-01 b4, 9.1667 27.0833 0.4020  0.6851
6. 0%-0l 43 9.3720  3b. 4383 07815 1.44b6
T ATE-0L I 11,8750 48,3333 1,786 3.24330
9. 18601 b4, 13,3333 61,6667 3.7149 B, 9480
1, 13E+00 63, 13.5417 75,2083 £,9877 13,9356
1. 38E+00 37, 1.7083  B82.9167 7.3667 21,3024
1. 70E+00 36. 1.3000 90,4167 13,2747 34,5771
2, 09E+00 8. 5.B333 396.2500 13,1219 53.69%
2. S6E+00 1. 1.4383 97.7083 8.8537 62,5527
3. 15E+00 7. 1.4583  99. (€67 16,3974 78,9300
3. 87E+00 3. 0.6030  39.7917 13,0151 91,951
&, Tac+)) ie O 2083 1000000 8.0343 100, (000
5. 83E+00 0. 0.0000 100, 0000 0. 0000 100, 6000
7. 1RE+00 0. 0. 0000 100, 0000 0, 0000 100, 0000
8, 79E+00 0. 0.0000 100, 06000 0.0000 100, 0000

1. 08E+0! 9. 0.0000 100, V0 0.0000 100, 6000



SAHPLE ID: LUNG {8 - PREP 3371 ML 0-15,16

AREA EQUIV, DIAM (UM} DISTRIBUTION FOR

AVE={, 03E+(() DEV=8,76E-01 *DEV=0, 33E+)L MEDIAN=7, 77E-01 MOST PROB.=8.33E-01

11-JuL-88

TOT. EXOBENOLS MACR =

15

limit

0.0784
0.0938
;U7
0. 1443
0.1774
0.2179
0.2676
0. 3286
9.4036
0. 4356
0. 6086
0, 7474
0.9173
1. 1272
1, 36842
1.6993
2. 0876
2, 3637
3.1483
3.8653
§.7480
5.8308
7. 1605
8,733
10.799

Class
Caunt
0.

3.

2.

%

1.
26,
Bi.
7.
166,
211,
223,
206,

227,

187,
196,
130,
73
3.
37
12
9.
4
3
ie

- !

[z

LAY ()

{3,000

Q. 140

0. 050

0, 420%

0.510%

1.21[ee%

2. B4 [ arsanyar

5. 45 LA R FHER SRR

7. T3[R AR R LA HER R AR ERRT

9, 8O [ HEEHEH R R R E LR
{0, 38 [ RO R

G, DT [ E R EREE R L FRE R RS
10, 57 [FeF 1 F R R R LR F R4 #
10, FHTHHFE4BEEEREF RS RE LR FEE R

8, 71 [ R

7, EO[HEERHRERRERERFEREREE

B, OS[HERRIRERRIREISEF

A0 [areraaser

2, 42 (1T ERE

1. 720%rers

0.5600

0. 820+

0,19+

0, 1410

0.0l

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 15 TOT. EXOBENOUS

DIA. (UM.)

7.80e~02
9. S8E-02
1, [8E-0!
1. 44E-01
L7TE-01
2. 18E-01
2. bE-01
3.2%-01
4, 04€-01
4. 36E-01
6. 0%-01
7. 47E-01
9. 18e-01
1. 13E+00
1, 38E+00
1. 70E400
2. 0%E+0
2. S6E+00
3. 156400
3. 67100
4, ToEH0G
5.83e+00
7. 16E+00
8, 73«00
1,08E+01

PERCENTRBES BY COUNT

WASS MEDIAN DIA. = 3.82E+G0 UM. RHO= 3,000  AERODYNAMIC DIA.= 6.62F+00 [M.

PERCENTAGES BY NASS

RAW
COUNT DIFF.  INTEGRAL DIFF.  INTEGRAL
0, 0.0000  0.0000 0.0000  0.0000
3 0.1397  0.1397 0.0000  0,0000
2 0.0831  4.2328 0.0000  0.0000
9. G.4130 0,658 0.0002  0,0002
i1. 0.5t 1.1639 0.0004  0,0006
26. 1.2104  2.3743 0.0017  0.0023
BI. 208399 L2l 0.0073  0.00%
117, 5. 4469 10,6611 0.0260  0.0357
166. 7.7281 (8,389 0.0684  0.104]
2il. 9.8231 28.0123 0.1611  0.2652
£23. 10,3818 38,3940 0.31533  0.5805
206, 9.99%03 48,1844 0,339  1.1099
27. 10.5680 58,7323 11009 2.2208
are. 10,3352  59.0875 1,930 4.2147
187. 8.7058 77.7933 3.1107  7.2255
{56, 7.26¢6 85,0339 4,8061 12,1318
130. 6,051  91.1080 7.4176 15,5432
73. 3.3385 94,3065 7.7143 27,2634
5. 2.4309  96.9274 10,1771 37,4406
37. 1,7225  98.6499 13.4114  50.8520
ic G338 33,2086 8.0337 58.9%078
D 0.4190  39.6276 11,1897 70.0974
&, 0. 1862 99.8138 9.2106  79.3080
3 0.1397 99,9335 12,7938 %2.1018
1 0.0466 100.0000 7.8962 100, 0000

w
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SAMPLE 1D: LUNG 19 - PREP 3377 4M. D-14 11=JUi-88

109
RREA EQUIY. DIAM (M) DISTRIBUTION FOR SILICR LR = 1
AVE=A. 71E-01 DEV=T, 03€-01 %DEV=1.04E+02 MEDIAN=6, 6BE-0! W(ST PROB, =+, 0E-0L
m===wes [lasg aeny 1
limit Count % ¢ 1
0.0227 o 0,000
0, 0879 0 0,000
0.0343 0, 0.00I
0821 o G000
0.0517 1. 040
0. 0633 0, 0.00¢
0. 0780 o 0000
0. 0938 2. (.80
0. 177 1L 0.5%00#
0, 1445 2. 0.80T#
0.177% e 0,400
02179 3 1,200k
0. 2676 10, 4 000krsrrtrrne
0, 3286 16, 6. AD[REHERERFEHFEE4LE
0,6038 24, 9, C0[RFFEEFIIRIEERIREEREIR TR
0. 4956 29, 1, B0 [ 44t HEEr Lt B S S
0.6086 24, 9.60(#+ FHAHEE H
0. 7474 28, 11, CO[HHEEREEEr AR FEHHHHEHHE
0.9179 20, 10. J0EHAEHEHER R R
1, 1272 25, 10, 00 {# et HHERIRFHHE
1, 3842 27, 10, BO[H L HFF FHHERHH EHHUHH R ER
1.6999 14, 5, BOHHAREHH RS
2. 0876 8, 3, 0B
2.5637 2. 0,800+
32,1483 4. B0+t
3.8663 2. 0800+
4. 7480 . 0400
5. 8308 0. 0.00L
7. 1605 0. Qe
8,7935 00 0,000
10,799 0. 0.0
13,282 Lo G400
SAMPLE [D: LUNG 19 - PREP 3377 4ML D-14 1= -88
MASS PERCENTAGE VERSUS DIAMETER FOR MACR |  SILICA
MASS MEDIAN DIA,= |, I7E+0L (M, RNO= 2,660  AERODYNAMIC DIA.= 1. 90E+0! M.
PERCENTASES BY COUNT PERCENTAGES BY MASS
R
DIA. im.) a1 /13 DIFF.  INTEGRAL DIFF.  INTEGRAL
2.27E=02 0. GO0 0.0000 0. 0000 0. 0000
‘ 2 T%-02 [ 0.0000  0.0000 0.0000 0. 0000
N 3,838~ 0. 0,0000  .0000 0.0000  0.0000
420602 0 0.0000 10,0000 0.0000  0.0000
5. 17E-02 I8 0. 4000 0. 4000 00000 0.0000
g, 3E-02 Q. 0.0000  0,4000 0,0000  0.0000
1, 80602 0. 0.0000 ¢, 4000 0. 0000 (. 0000
9. B8E-02 2 0. 8000 1. 2000 0, 0001 0. 0001
1. 18£-01 1. 0. 4000 1, 6000 0, 0001 . 0001
1. 44E-08 2 0.8000 24000 0.0002 0,003
1. T7E=01 L 0.4000  2,8000 0.0002 0, 0005
2. 18E-01 2. 1.2000  4.0000 0. 0010 ¢, 0015
2. BBE-01 10, 4,0000  8,0000 0,006  C.0Q79
3. 29%~01 16, 6.4000 14,4000 0.018%  0.0268
4, 04E-0t 24 3.6000 240000 00085 0.0793
4, 96E-01 29, 11,6000 35,6000 0.175 0198
& 0%-0f 24, 3.6000 45,2000 ¢. 1801 0. 3768
7.47E-01 cé. 11,2000 36, 4000 Q. 2891 ¢ 7659
9. 18E-01 5. 10,0000 6h. 4000 0. 6424 1 4093
1 13E+0 25 10,0000 75,4000 L1915 2.6008
L, 3BEHO0 a7, 10,8000 87,2000 2.3833 4,984
L, TOE+O0 14, 5.6000 92,8000 . 2887 7.2728
2, 090 8, 32000 96.0000 2.4222 9.69%
2, 9eEH0 g 0.8000 95,8000 L1215 10.8l65
3, 15E+D0) 4, 16000 38,4000 4. 1561 14.9706
3, 8TE+(0 2 06,8000 93,2000 38468 1BB1T4
4, Tok-(Hl t. 0.4000 99,6000 3.5622 22.37%
3. 83690 0 0. 0000 99,6000 00000  22.379%
7. L6E+OG 0 00000 99,5000 0.0000 22.37%
8, 79E+00 o 0. 0000 39,6000 Q0000  22.37%
1, G8E+0! b3 0, 0000 99,8000 0.0000 22.37%

1,336+ f, 0.4000 100, 0000 77,6204 100, 0000



SAMPLE [D: LUNG |9 - PREP 3377 ¥R D-14

AREA EQUIYV. DiAM (UM} DISTRIBUTION FOR

t1-Ju-38

707, EXDGENDUS  MACR =

AVB=1, 19E+0¢ Dm.mﬂl ADEV=0. 00E-0! MEDIAN=7.31E-01 MOST PROB, =4, KE=01

15

limit

0, 027
0, 0279
0. 0343
0. 0421
0.0917
0. 033
0. 0780
0. 0958
o177
0, 1445
0.177%
0,8879
0,2676
0, 3286
0. 4038
0, 4956
0. 6085
0. 7474
0.9179
1.1272
1. 3842
1.699
&, 0876
2. 3637
3. 1483
3.8663
6. 1480
5.8308
7. 1603
8.7935
10.79%
13,262

Class
Count
[

—q

o

%0
0,000
0,090
0,000
0,000
0,180
0,090
2,030
0.270%

0270

0.550%

0,820

1. 280 %

3, M [HEH

5. PP RERERIEHEEETE

7. J7 (A5 61 S EL ISR
10, 31 D HEERH L ERE A
3, JOUHHE MR R
9. P erererss
8, TLOH R R R R EF 1
B SEERE R R

7. 1S{ R

B, 51 CEEEHEHHEREFEERERY

b, TTDtrnrmastrrees

3o TELEERERRREE

4, SB[ RIS

2, SR REERE

2 47T

0, 9204

0,37{#

0,550«

0,000

2, 180

SAMPLE 1D: LUNG 19 - PREP 3377 4ML D-1%
MASS PEACENTAGE VERSLS DIAMETER FOR MACR 15 TOT. EXOGEMOLS

DIA. iLM.}

2,27E-G8
2. 7E-02
3. 43E-02
4. 21E~02
5. 17602
B. 3FE-02
7. Bee-02
3. 58602
L. LBE=0)
L, 44601
1. 77e01
2. 18e~1
2. 68E-01
3. 2% =01
&, (HE-01
4. 96E-01
6, 05E-4]
T, 4TE=01

[

WSS MEDIAN THA.= 5. 9%6E+00 UM, Bi0= 3.000 AERODYNAMIC DIA.= 1.Q3E+0: UM.

FERCENTAGES BY COUNT

L1-JUL-88

PERCENTAGES BY MASS

Fed
CLNT DIFF.  INTEGRAL DIFF,  INTEGRAL
0, 00000 0,0000 0,0000  0.0000
L U917 0.0917 0.0000  0.0000
0. 0.0000  0,0917 0.0000  0,0000
3 0.0000  0.0917 0.0000  0.0000
2. 0.1833  0.2750 0.0000 00,0000
1. 0.0817  0.3686 0.0000  0.0000
L. 0.0917  0.4%83 0.0000  0.0000
3. 0L.27% 0,733 G.0000 0. 0000
3. 0.2756 1.0082 0.0000  0.0000
Be 0.3500  1.3582 0.0001  0.0001
9. 0.8243  2.3831 0.0002  0.0004
i 12830 3.6064 0.0007 0,008
3. 34830 71434 0,003  0.0047
7. 5.2246 12,3740 0.0100  9.0148
7. 7.9743 20,3483 0.0284 0,043
9. 10,976 31,2557 00719 0.1151
108, 3.8992 41,1549 0,1209  0.2360
109, 9.9308 51,1457 0.2260  0.4620
%. 8.7076  39.8033 0.Je48  0.8268
. 6.5078 66,3611 0.3030  1.3318
18, 7.14% 73,5103 10274 2,339
1. 6.5078 80,0183 17321 40913
5 47661 04.7846 2.3434 5. 4407
41, 3.7380  43.5426 .43 2875
20, 4,3830  33.1236 T. 7487 17,6201
26, ¢33l 7. 2087 T.4623 25,0826
2. 2.4748  37.9835 14,3024 39,4350
10, 0.9166 98,9001 9.854% 49,2799
4. 0.3666 99,2667 7.8933  S6.5731
& ¢.5300 99,8167 20,202 76,8343
. 0,0000 99.8167 0.0000  76.8343
2 0.1833 100, 0000 231857 {00, 0000

110



i SWLE (D1 JUNG 20 - PREP 492 LML D-T4 7-Ju.-98

WREA EQUIV.L O1AM (M) DISTRIBUTION FOR  SILICA MR =t

a1t fownt I Jmemmemmmmmmevesoemooeees Qrmmmmmmmmmmmemem e id
J.0227 0 00{
0.0z79 20 G0
0.0543 0. 8.00(
0,042 0. 0.00[
2,087 2 2.00(

0.0635 . 0.520
3,070 9. 9,000
0.0958 0. 0,00
0.1177 i 9. 52[¢
0.1443 O R-Y14]
.17 3. Zlfreeees

0.217% o 2.07[neEe

22678 4, 7. 2S[ MR

9.328 . 5. TO[HHHRHE

0.4034 §o  dap[HEHIHEHE

D095 1. 0 SA[HHHHHHEEHERRHE Y
0,6086 13. 5_'”[““6“"““!“

07474 23, 11, FI[reeedied + H
0.9[79 20. 10,36[!“!“"“““!“““{{%
1, 1272 15. 9,34{mn9mmmmm
| 3842 11, S.70[reeerersrienns

1,6999 il. g.al[lﬂmﬂmﬂ
2.0876 be 3L 01[reEEe

1.5637 1. L70[rrrerevitienid

31483 3. 1.S5[HH

3.8643 3. 155[e

4, 7480 L. 0.52(F

5.8308 0. 0.00[

7,160 0. 0.00f

8.9 0. 0.00(

10.799 0. 0.00(

13.282 5. 0.00[

SAMPLE ID: LUNG 20 - FREP 492 iML D-574 7-JUL-88

MASS PERCENTAGE VERSLS DIAMETER FIR MACR |  SILICA

M35 MEDIAM DIA.= 7.52E+00 UM, RMO:= 2.040 AERCDYNAMIC DIA.: 4,10E+00 U,

PERCENTAGES BY COUNT PERCENTAGES BY MASS

RAN .
DIA. (M.} COWNT DIFF.  INTEGRAL DIFF.  INTEGRAL
2.27-02 0. 0.0000  0.0000 0.0000  0.0000
2.76E-02 0, 0.0000  0.0060 0,0000  0.0000
3.436-02 9. 0.0000  0.0600 0.0000  Q.0000
4.21E-02 o 0,0000  0.0000 0,0000  0,0000
5.178-02 0. 0.0000 0,000 0.0000  0.0000
5.358-02 N 0.5181  0.5191 0,000 0.0000
7.306-02 G, 0.0000 0,581 0.0000  0.0000
9,58E-02 4. 4.0000  0.5£51 0.0000  0.0000
) 1,186-01 L 0.5181  1.0383 0.0002  0.0002
1, 44E-01 i 0.5181 1.5 0.0004  0.0006
1.77E-01 & 3.1088 46632 0.0043 0,009
2,1B€-01 4. 2,075 6,738 0.0053  0.0102
2.68E-01 i, 7.2539 13.99% 0,0342  0.0443
3,290t i, 5,699 19.600 0477 0.094
4,04E-01 9. 4.6637 AU.BB 0.0783  0.169)
4,94E-01 A. 9.646 341969 0.2964  0.8437
4.096-01 13. 6. 738 40,5326 0.3731  0.8368
7.47E-01 23 11,9171 52.8497 1.2225 2,059
9.18E-01 el 10,3627 62024 1,988 402
1136400 19 7.8448 73.0570 T4 792
1.38E+00 1, 5.6995 .75 37183 11.2065
1. 06400 17 B.8083 §7.5648 10,6312 21.B377
2.09E+00 & 2.1008  90.¢7% 6.9492  28.786%
2.5E+00 il 56997 96371 20,5954 52.0824
2, 15E+00 3 1,4 97,7275 11,9181 64,2003
3.876+00 3 1,554 99.4819 2.0729  84.374
4. T5E+00 1 0.5181  100.0000 13.6266 1002000
5. E0£+00 2 0.0000 100.0000 0,0000  100.0000
7, 16E+00 B 0.0000  100.0000 0.0006  £00.0000
8. 79400 Q 0,0000  100,0000 0.0000  100.0000
1,08E+01 0. 0.0000 1000000 0.0000  100.0000
1.33E+01 0 0.0000  100.0000 2,0000  100.0000



SRMPLE 1B NG 30 - PREP 385 ML L-5T4 T-iG.-28 112

AREA THIVL 2IAM M) TIGTRIBUTION SIR TOT. EXOBENGUS MACR @ (S

BV B JDEV=0L00E-01 MEDIANGT, I3E-01 MOST ORGB.z5.7BE-01

------- Zlasz ----w ! 2
o I B SRR CLCEEEEE Jmmm s G
00 nuE
N b1
e 400F
300 u.00f
A A
3. LI
20 k18]
o 0Bt
2. (B[
W, D.9g[Hee
1B, L[
17, LA[eeeeE
39, 4,Ca[HHEHER
T4, L, TOREEEE
§5. S IG[HHEOHEERLERERE
3G, 8,730 HHEHEHE R

103, T LT[R R

10, 77 HERERHE B R L E S R 10
0.917¢ IR, 10, [T R R R
11272 100, 8,707 FHEHEHEHEHBH A FLRE 4
1.3042 8. &GS [HEREREE R E

16999 25, TLS7IREMEERRHHHEH
2,0876 87, 5.08[ PR
2,537 19, A Q[HerEHRE

JUEE W, LT[
B3 17, LSL[eee
LB0 f2. L07[we
£.E08 3. e
7.1608 00 0,00(

8.793% 1. 0490

10,789 0. 0.00¢

13.062 1. 0490

SAMPLE ID: LUNS 20 - PREP 3492 1ML D-374 7-JuL-88
MASS PERCENTAGE VERSUS DIAMETER FOR WACR 1% TOT, EXDEENOUS

MASS MEDIAN DIA.= 4.13E+00 UM. RHD: 3.000  AERCEVNAMIC DIA.z 7.14E+00 UM,

PERCENTAGES BY COULNT PERCENTAGES BY MASS

RAH .......................................

DIA. (UM.)  COWNT DIFF.  INTEGRAL DIFF.  INTEGRAL
2.27E-02 0. 0.0000  0.0000 0.0000  .0000
2.75e-02 3. 2.0000 0.0000 0.0000 (.0000

3.43E-02 0. 0.0000  (.0000 0.0000  0.0000
4,21E~02 3. 0.0000 0,000 0,0000  0,0000

8.17E-02 1. 0.089¢  0.0890 00000 0.0000
4.35E-02 3. 0.2671 0.35462 0.0000 2.0000

7.308-02 2. 0,078 £.5343 0.0000  2.0000

7.98E-02 . ¢.1781 G.T12% 0.0000 2.0000
{.18E-01 9. 08014 15138 0,000 0.0002

{.44E-01 1t 0.9795  2.4533 6.0004  0.0006

1.778-0L 8, 16028 4,092 0,001 00,0047

2.18E-01 27 2.0043  4.5004 0.0031  0.0048

2.68E-01 47. 4.3633 10.8638 0.0104  0Q.0i82

3,291 . 5,589  17.4513 0.0291  0.0443

4, 04E-01 85, 57881 I3.2413 0.0478  0.091%
£.94E-01 8. 8.7266 319879 01320 02237

8.09E-01 103, 3.1719 41138 0.2672  0.4809

7.476-01 12f. 10,7747 $1.914% 90,5595 L.od04

9.186-01 114, 10,1514 £2.6459 0.9764  2.0188

FL3EH0 1. 8.5047 70,9706 1.5862  J.4030

1. 36E+00 75 6,6785 71,6492 2.2033 S.BGZ

b 708400 5. 7.9690 &85.2182 4.624% 10,4008

2OTER0 57, 30737 90,2939 37436 16,1748

2.06E400 &N 40078 94.3010 B.3977 14,3723

R ELY 30. 2.6714 94,5724 10,3688 4.9418

3.87E400 17, 13138 98.4B42 10,8820 45.873!

4, 756400 12, 1.0686 99,3948 18,2263 60,0494

5.83E400 3. D267 99.8219 4.0B6%  b6.5363

7. 16E+00 0.0000  99.8219 0.0000 66,6363

8. 79E+0G u.0890  99.9110 7.3317 A.UTS

1
£.08E+01 . 00600 99.9110 0.0000  TA.LTS
B3 0M) i 00890 100.000¢ 25,8328 100.0000



113

SAMPLE ID: (LNG 21 - PREP 3383 IML D-5&9

AREA EGUIV, DIAM (UM) DISTRIBUTION FOR

0.063%
2.0780
0.0938
01177
0.144%
0.1774
52179
0.2874
(.3588
2.4035
G, 45956
0,684
Q.7474
0.9179
am
{.3842
1.6999
2,087
2.9637
3.1483
3.36563
4.7480
5.8308
71605

-
o Ll e

H-H
@

.

g,

(]
L
V
'
t
!
i
'
|
1
1
1
1
1
1
i
1
'
|
I
'
1
i
1
)
1
i
!
=]
I
'
'
'
1
1
]
'
|
)
'
i
t
i
'
i
'
i
i
t
|
i
'
i
]
=2

0,30

0.00{

2,00{

0.00{ ‘
0.37[%

111

0.37(*

3, IO MRS

5 T4 THHHEHEH R

5, FITHHHEHE

7. 4] [RHHHAHHAPE
7,81 [REFEE R AR
5, B9 [HEHEHHERHER

SILICA

5311

10, 74 [HHHHF R R
14, 07 DR PP E L £
10, 74 [HHEEHH R

5,53 (R

B, 02 [ MR R R

4, 44 [FHERHRRE
2, 22[ReHE
0,740k

0. 740

0,742+

0.37[#

0.30[

MASS PERCENTAGE VERSUS DIAMETER FOR WACR

I SILICA

7-JUL-88

MACR - !

MASS MEDIAN LIA.z 3.{7E+00 UM, RHD= 2,660  AERODYNAMIC DIA.= T.17E+00 UM.

PERCENTAGES BY COUNT PERCENTAGES BY MASS

Rl mmmmmmmmmcmmeemmcees e

BIA, {m.)  COUNT DIFF.  INTEGRAL JIFF.  INTEGRAL
5.17e-02 0. £.0000  9.0000 0.0000  €.0000
6.356-02 C. 00000 90,0000 2.0000  9.0000
7.80E-02 0. 0.0000  0.0000 0.0000  0.0000
9.38E-C2 0. 50006 0.0000 00000 0.0000
L. 1BE-GL L 0.3704  2,3704 0.0002  ¢.0002
1. 44E-01 3. L 1,488 $.0009  0.0010
§.77E-01 l. 0.3704  1.8S19 0.0005  0.0016
2.18e-01 10, 3.7037  5.593 .09 00114
2.68E-01 = £.55% il.1111 0.0274  0.0388
3.29E-01 ik, 5.925%  17.0370 0.0341  0.0929
4.04E-01 20, 14074 24,4444 0.1253  0.2182
4.96E-01 . 7.407 31,8519 0.2320  0,4303
£.09E-01 . 8.8885  40.7407 0.5157  0.9860
7.47E-01 M. 10.7407 51,4815 Liasar o 2.1200
7.19E-01 8. 14.0741  £5.5556 2.8007  4.9207
1.03E400 9. 10,7407 26,2963 J.79:85  B8.8793
1.3BE+G0 H-B I.259 B 2L 4.0489 12,9242
1, 70E400 23, 8.5185  90.7407 10,7488 23.6530
2.09E+00 12, 4.4444 57,1852 10,4057 34.0987
2.56E+00 . L,2222 57,4074 3.6339 43.7346
3. 15E+00 2. (.7407 36,1481 S.9437  49.4833
3.87E+00 Z. 0.7 58,8889 110173 &0.7006
4. T3E+00 2. 0.7407 99,829 20.4044  BL.I0SO
22836400 L 0.3704 1000000 18,8949  100,0000
7.16E+00 0. £.0000  100.0000 C.0000  100.0000
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SAMPLE IDn (UNG 21 - PREP 3383 1ML [-54% 7-JUL-98

AREA EQUIY, DIAM (UM) DISTRIBUTION FOR TOT, SXOGENCUS MACR = 1S

427, [4E-01 DEVzE,2BE-01 IDEVZT.01E+01 MEDIANz6.&3E-01 MOST PRCE,.=3.528-01

------- Zlass --=-=0 { ?
1imit Coumt % Qe=-emmerecemmrrmemeeceeees lmmmmmm i m e e o
30517 [ TTe: 4
£.0635 L 0.8
2.0780 4 0.8
G.0938 3o 0.7
0,117 b 0.04[%

0. 1845 L .59k

0.1774 {1, 0.99[%+

0.2179 2. Zuhl[Herbea

G.2675 A3 TLAR[HHEFHERTHERRER

.3286 78, T.OOTHOERERREEHE R
8.4035 91, B, I0[HPREEEEEHHHER O
0. 4958 TG, 5. Th M RO

0.6086 118, 1D L3[REREEERHEERHEHE R
0. 7478 113, 10, IDIHFRHEERCHERHE R
TaFETT W07 T, bA[EHIEREAREHOERCHE LI
1272 108, G, SO[#HEHE RO

1.3842 88, 5. 77[HHOEEEEHIRHEE
1.46399 74, B.ATIHHEETRERREECHREER
2.087% S5, 4.35THHEHEEIEEER

23637 30, 2 T0[ReEE
2.1483 17, 1530
3.8663 18, 1.35[H
4.7480 12, L.og[xer
5.8308 Too Qub3fe
T.1&05 1. 0.09[

MASS PERCENTAGE VEREUS DIAMETER FOR mACR 1S TOT. EXOBENDUS

MASS MEDIAN DIA.= 3.77E+Q0 UM. RHOs 3.000  AERODYNAMIC DiA.z 6,S5E+OC UM,

PERCENTABES BY LOUINT PERCENTAGES BY MASS

RAW  —emmmmmmmmemmmeees e

DIA. [UM.}  COUNT DIFF.  INTEGRAL DIFF.  INTEGRAL
S.17E-02 & 0.0000 Q.0000 0.0000 0.0000
6. 35E-02 2, 0.1802  0.1802 0.0000  0.0000
7.80E-02 Z. 0.1802  0.3504 0.0000  0.0000
9.5RE-02 3. 0.2703  0.530¢ 2,000 9.0001
f.18e-01 b, 0.5405 11712 0.0002  0.0002
1.44E-01 1. 0.9910 Z.1822 0.0003  0.0007
1.77E-01 1. 0.7910  3.1832 0.0010 0,007
2.188-01 2. 26126 5.7658 0.0048 02,0065
2.688-01 &3. %6157 118414 0,019  0.023%
3.29¢-01 78, 7.0270 18,4685 0.0439  0,0893
4.048-01 91, B.1982  Zh,6647 0,094 0.1644
4.94E-01 35. B.558¢ 35.2252 0.183%  0.3477
£.09€-01 148, 19.6306  45.85339 0.4218 0.74%
7.47e-01 t13. 10,1802 56.03&0 0.7482 1.5177
9.188-01 107, §.6196 65,8757 1.3121 2.8298
1138400 106. 7.3495 78.2552 073 5230
1.38£+00 b4, 2.7638 80,9910 2.6919  7.9290
1.70E+00 4. b.0607 87,6577 J.7644  13.6934
2.09E+00 5. 6,700 91.bid6 7.9348  21.6282
2.56E+00 30. 27027 95,3188 B.0158  29.5440
3.15E+00 17, 13315 9a.848% 8.4125  38.0568
J.87E+00 1% 1,3314  96.1962 13.7474  51.8039
4, 75E+00 12, 1,081 99.2793 20,3686  7Z.17Z5
5.83E+00 7. 3,636 99.9099 22,9054 H0T9

7. 16E400 L. 0.0900  100.600C 5.8220  100.0000



SPMDLE TD: LUNG 22 - DREP I7:% U-t sl [-55:
AREA EQUIV. D1AM UM) DISTRIBUTION FOR  alLiLd #alR = i

WG=T.058-01 DEv=D.e%6-01 UDEVza,07E+01 MEDIAN:S.G9€-01 MOST ARG,

------- Cliss
Zount
s
.
8
a
.0
! 0.
LooonzEl
4o 3,86(%
5. ilazii{i{
3. Sy;j{lllli
13, 3 IT[RREEEREERET

12, 4‘L?{illliii*}{{

35, 0, ES[EEEAEERERERRREEIEE

TL, 1, [ GTMEHEHE R R
54, 11, D[P RO

So88 55, 13 ISTRHEHIFEEEH R R R
0,7474 3. 10000 KM
£.717 37, 3.0 [ R
R e 8. L IITRERRREER R R
1;3842 231 S.JJE‘iiiiiﬁflfilﬁl
1.69%9 1. D.SI[HHEEAREE
2,087 ISP H ki
2.5637 7. LS4
3.14683 T LS4[eeEe
3.8663 2 e
4. 7480 L bzl
5.3308 00 0006{
SAMPLE ID: LUNG 22 - PREP 2711 U-1 oML D-398 {1-JUL-68

MASZ PERCENTAGE VERSUS DIAMETER FOR MACR | SILICA

MASS MEDIAN DIA.z 2, 47E+00 UM, RHO= 2.6h0  AERODDYNAMIC DIA.= 4.038«00 UM,

BERCENTAGES BY COUNT PERCENTAGES BY MASS

e
A, (UM COWNT DIFF.  INTEBRAL DIFF,  INTEBRAL
277642 6 G.0000  G.D000 00000 0.0000
2.79E-02 0 G000 3.0000 0.0000 0,000
3.43E-02 a. 5.0000 0,000 D000 0.0000
HE-02 9. 0.0000  0.0000 0.3600 19,0000
5.7E-62 o 2.0000  6.0000 0.0000  9.0000
§,35E-02 i 32193 02153 0000 0.0000
7.80E-(2 L. 0.2193  0.4388 9.0000 8,000
3.588-02 L 2,293 0.:57% 0,000 .0002
{.186-C 4 0,872 15351 2,007 0.0009
LHE-L & 13158 2.8509 320 6,508
1L77E-01 9. LYT3T 43246 10058 0,008
2,180t 18 kI el R I 3.0201 9.283
2.68E-0L . 41667 12,9386 5.0393 0878
3.398-0t 3. 8,556 204912 11492 01166
4.04E-01 s1. 11,1892 326754 B.3614 05762
4.96€-01 s4. 11,8420 44,5173 3.7087  1.7869
5.49E-01 £5. 14,254 58,7719 LIWS 2.8
704701 i, 10,0877  4B.85% LOWT 4930
3. 1BE-01 . B.1180 76,5737 3.0847  B.0231
L SIERD 3. B.3133  85.3070 5.8674  13.88%
L I8RO0 3. 5.0439 96,3509 6.5777 20,468
1 TR+ ta. 3.5066 73,8397 3.473%  IB.7404
ZLO9E+0D 1. L4 %7719 10,78%  39.7300
T S8E00 7. 15381 978070 [2.7163  52.4443
3, 15E+00 7 L3350 99,5430 LSSl TR
J.BTE+00 i 0,4386 79,7807 12,4622 £8.4597
4756400 ! 0,219% 100,0000 113493 1062000

S.83E400 . 0,3000 100,000 20000 1£0,3000



TAMRLD 1Dy JNE ZZo- PREP ITLD U-1 ML D-D9B ti-JU-86 116

JRIA FQUIV, BIAM (UM} DISTRIBUTION FOR TOT. ZXDBENGUS MACR = I

200 Bl
O, 4.00[
I B
2, w18
4, .37t
5. 40T
L2, LN
15,0 1L 1Tess
27, 2LATERERREY

47, 1 BATERHREEERE
T4, L FA[HEHERREE
106, 9. T0]FFHFEHHHHHHR R
110, 10,08 FHEHHEURREREREHOR
11h, 10,61 [ EEHH R R
128, 11,71 [FF MR

9, §, 57T HEREHHEE R
0, 2,25 EREKEEHEHGEE R
T8, 7 LATEEHE R

S

ST, S.220HEREHREEHOHEE
45, A JF[HHEEHREEHEE
3 2,84{HER1EENE

SAMPLE [D: LUNE 22 - PREP 2711 U-1 &ML 0-398 11-JUL-88
MASS PERCENTAGE YERSUS LIAMETER FOR MACR (5 TOT. EWOGENOUS

¥RS3 MECIAN DIA.= Z.776+00 UM. RHD= 5,000  AERODYNAMIC DlA.= 4.80E+00 UM.

SERCENTAGES BY COUNT PERCENTRGES BY MASS

RAW  mmmmmrmmetemmemeees eeeees e
DIA. {UM.]  COUNT BIFF.,  INTESRAL DIFF,  INTEBRAL
2, 278-32 [N G.0000  0.0000 60000 0.0000
279601 1. 9.0815  0,094S 0.0000  0.0000
3.438-07 v, G000 6,091 0,0000 0. 0005
$LIIE-6T BN 0.0000 0,005 0.0000  0.0000
3.iTE-02 Z 0.1830 0245 0.0000 50000
0. 33E-02 o 0,1830  0.4373 0,000 0.0000
7.80E-02 4, 09,3660 0.8234 00001 0.0001
7.58E-02 5. 2.4575 12809 0.0001  0.0002
1.18E-01 2. 1.087%  4.3788 {.60006  0.0008
1.44E-01 2. 10979 3.4767 0.0011  0.0020
177801 7. A3 5.9467 0.0048  0,0u87
2. 186-¢ 42, 3.3824  5.789% 20137 0.0204
2.68E-01 4. 4.9405 147301 0.0326 0,053
429E-08 6. 7.6960 24,4282 01186 0.1
4.G4k-01 {1¢, 10,0640 3449 0,227 0,399
4.768-01 {14, 10,5130 45,1052 C.o4d51 0.8447
£.09E-01 123, 117109 06,8141 06,3097 17544
7.478-01 109, 9.9726 56,7887 1.4347  3,1891
3, 18E~31 9. 8.2342 75,0289 21940 5.38%
1 13E+09 78. 7433 B2.1592 1,521 B.904¢
1, 38E+00 o, 3.2150  §7.3742 4.7661 15,8797
1708400 48, 4.3916 71,7638 2,433 21,1090
2098400 3 2,832 94,4020 B.8910 29.9930
2.3EEHI0 2. 2.1083 96,7083 12,2471 42,2122
3 LTE+O0 2. 2018 W 23,6427 53.8351
3.ETEHG 1. 06238 99.342% 16,3978 80.2529
&, 75800 4. 0.3660 99,9083 13.4576 93,7305
3838400 L $.0515 100.0000 5.2495  100.0000



117 : } \ . ,
SAMFLE ID: LUNG 22 - PREP 2712 U-Z oML D-395 1i-JuL-a8

AREA £GUIY. DIAM (UM) DISTRIBUTION FOR  SILICA VAlR =

AVE=8, JiE-ut DEV=7.30E-0! KDEV-9.28E+01 MEDIAN=I. MOST PROE. =4.50E-01

clagsg ----- 4 {
Count i oo ekl G
P Y s 1Y
. 0,230
1. 9.230%
10 0,230
3. o, T
4, O.33[H
J. 0, 70[*
14, 3.I7[ReERERERE
17, D.F7(RREEEERARAE
P35I
32, TOAR[RHEEEGHHEHHHOEE

5. 40738 35, 5. IB[RHEEHHEEEE B
0,355 Sh, L2, GZIEEEEERREHE R R
0,508 T4, 7, 95[HHEEHEHHHHHH
0.7474 32, 9,81 [HHHHEEEELHAEREREREE R
6. 9179 49, DL [EHERHEEREEEO R
1127 23, SLA[HHHHERE

1,842 23, SLIT[REEERREHEEHARE

L4599 27, B3 [FERREEEEEERAAEERE

20876 25, G BA[FHEREEERERERAEC

2.5637 3. 1, FH7[Eanx

3, 1483 T L.p4[¥exy

3.B463 b, LA0[eree

4,7480 S L1708

5.8308 {, 2.23[*

T.1609 G, 0.00[

MASS PERCENTABE VERSUS DIAMETER FOR MACR | SILICA

MASS WEDIAN GIA.z 3.36E+00 UM, RHO= Z.660  AFRODYNAMIC DIA.: 5.45E+00 M.

PERCENTAGES BY COUNT PERCENTRGES BY MASS

AAW ~ emmeemememmmmmmmeems mmmmamcomamao-

DIA, (M) COUNT DIFF.  INTEGRAL GIFF.  INTEBRAL
4, 21E-02 ] 0.,0000  0.0060 0.0000  0.0000
S.17E-02 i 0,233 6.233% 0.0000  0.0000
8,39E-02 l 0,233 0.4473 0.0000  0.0000
7.80E-02 1 G.8356 07009 G.6000  0,0000
7.58E-02 3 0.7009  1.4019 0.0001 06,0002
1.188-0! 4. 5.5386  2.3364 0.0003  (.0003
1,44E-01 3. 0.700  3.037% J.0005  0.0010
1,77E-01 14, 1.2710 b.3084 7.0040  0.0050
2.188-01 17. 39720 10,2804 0.0090  0.0140
4.685 01 23. 5.3738  15.6542 0.0226  0.0385
2.278-0! 3. 74786 23.13C8 0.0381  0.0947
4,04E-01 S 8.17% 31,3084 e.1178 0.1z
3,96E-91 4. 12.6168 43,9252 0.338%  (.5409
&.09E-01 34, 7.9439 51,8692 0.3924  (0.5413
7.476-01 42, 78131 41,6822 3.897a 1.8389
7.18E-01 35. 7.2 70,7944 1.5837  3.382%
1. 13E+00 23 3.0738 Te.isB2 1.0B61  5.0468
1.38E+00 3. 53738 81,542 3.2 g.191%
1, T0E+00 27, 5.3084  37.8505 5,7893 14,9808
2.07E+00 2. T.B411 73.4718 11,6427 26,4235
2.56E+00 8. 1.8692  95.5408 5.9001  32.5236
J.15E+0C 7 1.6350 97,1943 11,1818 447058
3878400 N L4017 98,5781 17,7508 62.9363
4, 75E+0G 3 L1682 99.7584 27.3960  B89.8323
3836400 L. 06,2338 100.0000 10,1477 100.5000
T 16E+HG 0 G.0000 1600000 3.9000  100.0000



SAMPLE [ LUNG ZT - PRER 2712 U-2 ML D-3%6

AREA CQUIV. DIAM (UM} DISTRIBUTION FOR

AVG28. 2071 DEV=0.00E-0L YDEV=0.00E-T1 MEDIAN:=S.54E-01 MOST PROB.=4.50E-01

------- class ---=--0 1
lindt  Count Y (remeeemmmmemmmemmmmcmmese{je e mmn e oo
.08z e 2000
PRV 3.0 .29
2.0633 2. 0.200¢
5. 0788 o 04100
2.093E d. D.7BTH¥
G117 1. GIHE
h 1443 13 I7[H
0.1774 4 2, 4 [HekEAE
8.0175 39 3, 3] [HEHE R
0.2674 &2 VIS HEERREE R

U.4036 103,
D495 112, 1
.6086 P

1
i
-
2
&
9,328 Th. T AZIFEREERRESRCERSEAERER
8
0
3

TOT. EXDGENOUS

PR [P R R
LG8 & FEFFRAEERRFEFRA RS EAEREEIH

0.747 S, G IS[HEEEEEE RO R
0.917% Dby 7. 3T[FEFERBHHOHHEERE R
L1272 57, GLET{HOREHEREREREE

1.3842 S5, SulBIRERRERRERREERE

1.699% 37, 5, 57{HHHERR

Z.087 S0, 4, BETHEHHEEEE

2.3637 2l Z2.05[eerERs

3.1483 T Y- 1Rt
3.8663 17, L.ep[ares
4.7480 7. G.oeB[H
3.8308 3. 0290
7. 1605 Lo 0.0t

Li-dUL-3

MACR = 132

MASS PERCENTABE VERCUS DIAMETER FOR MACR 15 TOT. EXOGENOUS

MASS MEDIAN DIA.z 3.40E+00 UM,

RHO:= 3.000

PERCENTAGES BY COUNT

L

DIA. (M.}  COUNT DIFF.  INTEGRAL
4,21E-02 [V 0.0000  0.0000
3. 17E-02 3 0.2930  0.2930
b, 35E-02 L 0.1953  0.4E83
7.808-02 L G097 9.5859
3.38E-07 a. 0.78{2  1.3672
{.18E-0! 1. 1,074 2.4414
1. 44E-01 {3 1.2695  3.7109
1.77E-01 24 2,837 L.0%7
2.186-01 39 3.8086  7.8633
Z.68E-01 82, 6,0547 15,9180
3.29E-01 7%, 7.4219  23.33%8
4.04E-01 103, 10.0386 33.3784
4.96E-0 12, 10,9375 44.3359
4,09E-01 34. 9,370 §3.7109
1.47E-0L 7. 7.2773 62,9883
9, 1BE-01 36, 9,370 T2.3633
1. 13E+00 7, 3.58¢4 77.5297
1,38E+00 54 5.1758  83.1055
1, 706400 57, 5.5664 8B.671%
2.09E+00 50, 1.8828 93,3547
2.56E+00 2l 2.0508 95.4055
3. 15E+0¢ 17, L.6802 37,2654
3.878+00 17. 1.6402 98,9258
4, 75E+00 7 0.5836 99,407
5.838+06 3. 0.2830  99.%022
T 10+ i 00577 100.0006

AEROBYNAMIC DIA

S.59E+00 UK.

PERCENTAGES BY MAS3

DIFf.

0.0060
0.0000
0.0000
4.000¢
0.000F
0.0004
0.0008
0.0
0.0086
0,0253
0.0574
0.1442
2900
0.4607
0.8447
19810
1.7385
2.3938
5.9832
9.6877
7.3357
11.2980
20,9285
13.9371
12,6637
7.81%!

INTEGRAL

0,0000
0, 0000
0,0000
G, 0000
0.0002
¢.0006
0.0014
0.0043
3.0128
G.0381
3,095
9,2398
G.3301
$.9910
1.8357
24167
5.1582
3.149)
14,1122
23.79%9
31.33%
42,6330
53.938!
795159
92.1807
10,0006

118



SAMPLE [DBi JING DD - VRER ITLT U-5 0mL T4 Li-ilL-gg

119

AREQ EGUIV, DIAM (M1 DISTRIBUTION FOR

AYES  43E-01

DT
[T
I 0,540
IR
3. 0.Se(te
T 5. Lijite
; Foo LAR{HHEE
0,217 15, I QZIaeeas
3.2676 I JH[HEHEERERE
G, 3086 3B, B 04 THRRRRHER R R R
2,445 45, 3 4T[EAHERRERNERERR RS R
04956 5Ly L AGTHE R A
0.4088 89, 12.59[%* PR R
.17 S0, L0, 2T EERERLEEHH R P R FEFEL R
U579 3. Ful0THFEREHEERRERE VRN
1.4272 82, T 9IT MO
13642 Gh. 5. 7STREEREEREAHREHEREEE
1.6799 Je L (I T
2.068% o, 1 EbREEREE
25637 . DA

3.1483 3. LS
3.08663 5.0 0544
1,740 L 0.5
.38 8 0,75[%
1,165 LS9

2.793% 3. .S
16,799 . 300
13,282 T 5000
16,286 & [

20,000 G 9,000

3AMPLE 10: LUNS 27 - PREP 2727 UJ-3 3OML 3-401 11-JUL-88
¥ASS PERCENTAGE VERSUS DIAMETER FOR MACR 1 SILICA

NASS MEBIAN DIR.z A.4AE+00 (M, RMD: 2.5460  AERODYNAMIC DIA.z 1.0SE+0L UM,

DERCENTAGES BY TOINT PERCENTABES BY Mas8

RAW mmmmmememmmmmmeeamme e

IR (M COWNT DIFF.  INTEGRAL DIFF.  INTEBRAL
22702 0. 0.0000 0,000 0.0060  £.0000
275802 0. 0.0000  9.0000 G000 C.0000
JAE-02 0. 0.0000 2. G000 0.0000 00000
32502 2 30000 3,0000 0.0000  6.3000
Y 20N 0. 00000 9, 0000 G.0000  0.0000
8.35E-22 0. 0. 0000 0,9000 Q.3000 Q. 0000
7.80E-32 3. 0.5630  0.5%6%0 1,600 0.0000
9,58E-32 i 0.1883 0.783 20000 0.0001
1.186-51 3. ¢.583¢ 1,2183 [ | 0.0002
LoHE-DL a L1299 2.44E2 G000 0.0006
177801 3. 16949 4.1431 Gt 0.0017
JLiBE-01 18, 2.8249 545480 1.0035 0. 032
2,888t . 3.5782 10,9461 L8 60l
3,258 48, 7.0395  19.3857 0.038 0.0513
4.04E-01 45, 474 20,0605 £, 0663 0.1177
4, 76E-01 al, 11,4678 39.3480 0,166 0,284
5.098-01 49, 12.9944  £2.5424 0.3484 0,615
4701 s8. 10,722 §3,4£52 Q. 5425 LiTS0
¥, 18E-01 43, 8.0979  71.5631 0.7448 1,918
1138400 2. T.5098 79,4727 Lo LT
1.38E+00 36, 6. 7797 36.2524 2,138 G408l
1. 70E+00 30, 5.8497 91,3021 33001 B.Y72
20FEH0 16, 3.0132 94,5153 32807 1LFET
2566400 . Q.7416  7T.8569 18377 13,8550
R e EN 1.95066  97.3635 5592 1547
3870 by 0.9416  ¥B.3031 5,4731  D.9%04
4758400 L 0.1883 9E.4934 2,97 8.3
20338+ 4 0TI ARLE? 17,7028 40,0807
7. 16E+(G 1 J.1883  99.435C 8,274  54.3049
8.79E+00 I 0.5650 1000000 45,695, 100.0000
1L 0BE+(! O 20000 10,0000 0.360¢ 1000000
1.336+01 J. 0.5000 1000000 0.0000  100.0000
1.438+C1 a, 5.0000 L00,0000 2,0000  100.0000

. 2008+ U 20000 100, 9000 U0 1000000



SAMBLE (Dt

D4 IALIV, i

26,000

CUNE D - PRER ZTIT O-I3oml Z-40)

R R

“

oo

= oo
3 B

e

=

-1 E

o 4
=58

«M] CISTRIBUTION SCR 'O

D57
1647300
Lpd[REER

3,10 HH
T III MR R

TR ES R

T 76 HEEF RO 23

$1, 500 HHHHE R R R
COLISTHEREHEHE L SR R B
ERepled ST LRI R T S )

EXOGENTUS

4
¥

01 fad I

135
0.77[%
2.350%
2.3
0.45[*
3290
PRIV

2T E R
THHHEH R
= [“ilvlii‘i‘ill-l“l
gl T T

SAMPLE 1B¢ LUNB 27 - OREP 727 -3 JOML D-401

MASS PERCENTAEE VERSUS BIAMETER FOR WACR

MASE MEDIAN DIA.z [.67E«Gl M, RHD- 3.000  AEROBYNAMIC DIA.: I.BBE«OL LM.

DIk, (M)

22702
20eE-02
3.43E-07

(2EE-02
oLLTE-2
6, 23802
7.80E-02
3.58€-02
1 I8E-01
L AE-0]
1.77E-01
1BE-91
8E-01
RE-0!
4, C4E-0!
4,548-01
8. 09e-41
TG
38600
1, 13E+00
L ZBE400
T0E+00
JOFE+O0
LZHE40D
E+30
400
TSE+00
S3E+00
7. 168400
8.59E¢00
1,08E+0!
133401
1,63E+01
S L0ERDL

[FES N

]

R R R R R

RA —memmeeeee
COUNT DIFF.
bR 0,0000
. 3,098
. 0.0000
0. 0, 0000
i G.0986
2. 5.1932
3. 0,289
4 4, 3868
LN 4,349
i, 10425
. 1.642%
3. 2.3816
=, 2,3140
34, 3.0821
1L, 39,7585
17, 1H.3045
104, 16,5483
37, 3.3720
3. B
ef. 7.8261
b, £.3768
39, 5,705
8. 2,6715
4, 1,357
i, 13827
8. 0.7729
L, 2,385
s, 0,4831
M {1 1932
3. 0, 2699
8 G000
J £, 0000
o, G 0000
L 00766

PERCENTAGES BY COUNT

INTEGRAL

0.0000
PRV
. 0964
0.0%4
0,19
0,385
0.8763
1. 0628
1,.93M
kAT
5.2178
8.59%0
13,9130
22,9952
32,7536
44,0580
4. 1083
83,4783
71,477
79.3237
85.7005
31,4010
§5.0725
96.3251
.78
98,3507
78.9372
95,4203
33,513
79,9024
39,9004
59,9054
39,9034
100, 0000

13

RERRE

AR = 1S

t1-JUL-88

TCT. EXOGENOUS

PERCENTAGES BY MASS

DIFF,

(+.0000
2.9000
0.0000
0.,0000
4,0000
2.0000
10,0000
0.0000
20001
G.0004
3.0007
3.0025
9,0073
5.0232
00481
2.0988
01827
0.2811
0.4454
9.8030
1.213%
0114
2.3992
1.6371
3.081%
3.2087
2.9714
5.8736
5.0940
14,1569
2.0000
£.0000
0,000¢
S04

INTEGRAL

3.9000
0. 0000
.0000
$.6000
.0000
2,000
2,000
00000
1,0001
050008
302
2.0037
0,000
0.0341
T.0B2
21790
.34:7
0.6228
10682
1.8713
3,0882

12,167
13,3763
18,3479
25,2247
36,3217
H.479%
44,47%
44.47%
44,479
1200060

120



121

JRNPLE

AREA EQUIV.

s LY

T

SiAM umi CISTRIBUTION FOR SILE

27 - PREP 2714 J-4 TML 5-415 L-JUL-a8

MACR = t

LIAN=S, JoE -0 05T #RCB.-S.52E-01

00835 PR T}
0.0750 1. 0254
G.0758 PR ik
0,417 T, LSE[aess
0. 1443 5. LLoa(rHee
(1774 16, J.0Z[MERtEERReR
4,717 31, TUOL[MAtERREA S
78 D, BT EEREERERARR LR
1.7984 37, B[ HHHSLEHRHR
0.403% I5, PSRRI Y
3.4956 =0, R R aaard s L)
(. 4086 S8, 12, SA[ MR HER SRR R
0.7474 13, G 7G[HEPHEREERERE AR
33, T AT[HHHEE R
TP, B BE R
1B, 4, 07[HRERH
11, 2.5
10, 2[R
4, 0.50[%
5. 1130w
3. 1L IG[e
Z. A4S
GO0 2.00{
1. G.23(*
Dy 000
G 000
SAMPLE ID: LUNG 2Z - PREP 2714 U-4 7ML D-413 L4-3UL-28

MASS PERCENTAGE VERSUS LIAMETER FOR MACR &t SILICA

MASS MEDIAN DIA.- 3.06E+00 UM. RHO: 2,450  AERDDYMAMIC GIA.2 S.61E+00 UM,

BIA. (UM

7.478-01
F . 1BE~0
1. 136400
1. 388420
1, 70E4G0
2.0%E+00
2. 06E+00
3. 15E400
LIRS0
4,75E+00
3.G3E+00
T 16E+00
g, 796480
1,0BE+01

PERCENTAGES BY COUNT PERCENTAGES 3Y MASS

L I e it
COUNT . INTEBRAL EIFF.  INTEGRAL
0. 0.0800  0.0000 9,0000 0,000
1. %2252 0,222 a0000 9,000
'8 0,000 0.2282 4.0000  0.0006
I D.2262  0.4528 00000 2.0000
Z G.45325  0.90%0 3.0001  0.0002
7. 1.9637  2.4087 9,0008  0.0010
b, 1.3575 J.3442 9.0013  0.0023
18, 3.6199  T.4681 9,006 U.00B
3. 70136 14.47% 4,022 0.0314
30, 3. 7813 21,2670 C.0808  0.0722
37 2.3710 20,8380 0932 0.1454
3. 7.9186 37,3366 01633 0.3287
S0, 11,3132 48,8488 64370 G707
s 12,4434 61,5122 i, 8801 1.56408
43, 3.7285 71,0407 L7 2915
kX8 T.4661 78,3048 1.8113  4.7264
3. B.8235 B7.3303 3.9645  8.6905%
184 4.0728 51,4027 3.3888  12.0798
14 2.4887 93.83914 3,835 19,9153
10, 3,262 95,153 54577 22,3730
4, 0,950 §7.0988 4,7840 27,1570
S 11312 9B.1940 11,0792 36,2322
. 42 995G 20,8117 8.783%
2. 0.,4525 .77k 15,1954 75.9373
G, 00000 99,7738 0000 73,9393
1. 3.2262 100.0000 26,0606 (00,1000
0. 0,600 100,0000 G,0000  100.0000

& 00000 100,000 0.0G00 100, 0600



SAMPLE D¢ LUNG IZ - FREF Z7i4 -4 7ML 2-415 1i-JUi-8a 122

TOT. EXDGENQUS MRCR = 13

0 Gdel
i KRVEdE
4, 237+
Jode ¥
iG, GFI[E
17, L.53[ets
26, I35
ST T 21 IHNRREERR R
£5, A3 [EREERERREREERR
35, B.AB[FHEMERIHEHAT IR
164, .23 [{-lii{**{?ilf*{i**i{il*i!{
3, 4536 D, 10, A2[ PR R
1.6008 125, 11 40[FRHESRHEREHH
3, 7474 116, 10,500 HHHEHESHHRHEE MR

(.9179 3B, .04 FEERRRRIERRESERRRRLERE
1,122 TS, 5.SLTHHETFEEARER R
1.3882 S5, 5. LITHEREERETEERESS
1.6%99 37, JOE[EHHERRN

2.{878 29, 2,AS[EHEEEEE

2.5637 120 L74[seexs

3.1483 18 L LSTHEEE

3,5663 1, l.da[tees

47480 5. 0.8+

5,3308 1. 0090

7.100% 4. 057+

5.793% 00 0.0

16,755 t. 409

SAMPLE IDr LUNG 22 - PRED 2714 U-4 7ML D-313 11-JUL-38
MASS PERCENTAGE VERSUS IIANETER FOR MACE 1S 70T, EXOGENOLS

Mass MEDIAN LIA,z 4.515+00 uM. RHDz 3,000  AERODYNAMIC DIA.: 7.B1E+00 UM,

DERCINTAGES BY ZOUNT PERCENTAGES BY MASS

RAW  mmmemermemmeeemsoiees e e
TTA, (UM, COLNT DIFF.  INTEGRAL DIFF.  INTEBRAL
4,21E-02 0. G.0000 0.0000 00000
T.A7E-02 5. 0.4570 2.0000  5.0000
£,35E-02 f. (i.3404 00000 0.0000
7.80E-02 3 0.9141 2.$000 0.0000
3.58E-02 5 L3711 0.0001  0.0001
1. 1EE-Q1 10, 2.2852 G.0003  0.0004
144601 17 3.8191 ¢.00e  0.0012
L7780 ot 8.2157 D.0024  0.0034
Z.18E-0t 57 104266 2.0096  C.013
2.58E-01 5%, 17,7331 0.0213  0.0047
3.298-0 % 26,418 3089 G.089%
4,04E-D1 101 35,6450 0Ul0BL 019
4.96E-01 154, 46,0695 02260 0.4237
5.0GE-01 125, £1.4260 57.49594 0,4589 0.5827
7.47E-01 lita 10,6033 68,0987 07388 18718
7. 1EE-01 cf. 8.0439  7o.1426 118 .7
[.13E+00 . 5.9%56  Bz.9982 17493 A.8290
1.38E+00 Séa 5.1188 BE.1170 24190 b.9480
1. 70E400 7. 3.3E71 51,4991 2,9601  9.9082
2.096+00 2% L0T08 74,1499 4,7969 13.2051
2.56E+00 9. §,7G67 75,0867 2139 19,4180
3. 15E400 L6, 16433 97,3320 5.1480  28.3e7!
3.57E+00 16, LB6ZE 9B.9945 15,0602 43,6272
4,75E+00 5B 3.4570 39,4518 B.7163  S2.3433
3. 53Ew0 1. H,0914 79,2430 3.2286 55,5721
T 1eE400 4, 203886 Y7086 23,5177 79450
5. 798400 0 0.0000 99,3086 00000 79.4%00
1.28E+01L 1. 1000000 20,5100 100.0000




123

ASIRERFRFE

TH
4, [ REREREEIRRES
TEREFRHHHR R
4, I IERR R RR AR R Ry
AL L4 I EHEERCEE RN
25, A [RERERAREE R AR

3, (3 EFEERCRAE LR L

i3

TR tta st tl oot tia s il sl isd
[&*‘4&*!-5&%*'}&‘&&&4!&
:*****I’i**ﬁiﬁ*ﬂﬂi"l*
El**f%*}l!{*il

TR RARAATREN

- 35: TEHHHE
2.5637 i€, IAHHEEE
3.1453 5 L3 e
33845 4, {.230M
4.7480 L

2.8308 o

7.l .

3.7935

10,759 o

13,252 .

MRERE]

SMEE LD NG

I2 - FREP 2715 U-3 ML D-397.48
YASE FERCENTABE VERSLS T

1
IAMETER FOR MACR 1 SILICK

WA33 MEDIAN DIA.= 3,ZEE+0C UM, RHO= 2,626 AERGDYNAMIC Dli.z 2,340+00 UM,

PEACENTAGIS BY "ASS

FAW ~ meeeseesessssessmeas mseesceesiceeeeeoes
DA, (M) CCUNT LIFF.  INTEGRAL DIFF,  INTEGRAL
g S 0 G.0000 0.0000 00000 5,0030
L1902 i 0.7 o D900 2.0000
3.43E-02 C. D.0000  0.2127 19060 00000
4.2tE-9 o 200000 ¢,2227 0.3000  £.0000
SATE-0L . 04454 00682 BA000 90000
2.358-02 8 3.2207 0B 0.0000 9,000
TL0E-0Z 1. 0.2227 L3 L0000 D003
3. 5BE-u2 4, 0.8909  Z.0045 0.0002  9.0003
{186 1% L7 4236 G009 60012
1L 34E-1 1. 1.4498  5,5815 3.8019 4,001
177801 A 1SS0 G248 0,003 0.008
I.i8E-L e 4,8996  13.140C 0.0132 9.0186
Z.6EE-0L PES £.0134 19,0597 0.0300 0.0486
3,298 34, 75724 26,7281 20706 118
4,04E-01 1 12,2586 3B.084b 0,194 03138
1.56E-0! k- 3.4631 46,5479 00682 45812
5,09E-01 85, 3,134 95.87% 0.5360  1.1i%2
° 470! BN 11,1359 4,615t 12106 1L.308
3,1BE-GL ke 7.0457 TA.6486 1.4796 3,807
L3R . 7.7951  51.95%% 23068 57104
1,38+ 2 4.9998 56,3597 3.3839 10,0963
LT & 40097 90,8688 3.7 L5279
Z.09E400 e 1.8953 93,7435 6.8586 22,0845
2,560 3 LD - TRy 18,8367 367412
3 L5600 & 1.3363 78.4410 10,3580 47,599
3.87E00 i 09,8909 99.301% 13,4083 41,005
4,75E+00 ! 37,5548 £.0072 e1.2477
2483600 i 79,7773 1,458 76.7068
7. leE+00 1. 5.2227 1200000 202912 1000000
8. 75E+00 IR 2000 10,0000 0.0000 100,600
1. 388+05 [ 223000 190.£000 0.0000  100.0000

Jeic] STV o J.o0o0  190.0000 9.0000 104000



IMPLE 1Dt GNB 2D - BREP TIS U-T ML I-IFT. 481 11-JU-38 124

AREA f3UTv. ZIAN U

E A
FASIRA
L TR HERER

{Lae{vee

2.SH{HHERERE

50 TR

THEHEE R
THEF RN EE R R R A

3.5
1

ST TH R R A

PRI
DR

SAMPLE TG LUNG 22 - OREP 2715 U-5 ML D-397,451 fi-JUL-38
MASS PERCENTAGE VERSUS DIAMETER FOR MACR iS5 TOT. EAJGENOUS

YASE MEDIAN DIA.z S,43E400 UM, RHO: 3,000 AERODYNAMIC BIA.c 9.41E+00 LM,

=

FERCENTABES BY COUN PERCENTAGEE BY MASS

L

AL COUNT DIFF. | INTEGRAL

LI I8 C.000F  §,0000 0. 0000

27902 L 940979 2.0979 0,000

4302 b 00000 0.0975 3. 9000

4. 21802 0.9000 5.0979 4.5000

S.I7E-02 S 02938 03918 . 9000

§. 35602 kX 2.1538  0.48% J.4000

7.80E-02 4, GINE LUTe U000

7.5RE-02 b, 05877  L.6650 9.,9001

L. 1BE-0L 1B 34280 00003

1 44E-01 7. 35,2889 PRYGH]

1 77TE-01 Ik, 7.8 028

1. 1BE-0t 15, 12,2429 1.049B0

2,68E-01 Ta 17,2948 00235

3.296-01 =4, 27,5220 GealBlL

4. 34E-01 19, 39,1773 21386

4,96k~ 73, 48, 2850 .43 0.4i48

LR i0a. %8, 6680 1A 054

T.47E-01 82, 9.0313  6k.a¥9 0.7866 L4308

3.188-01 31 9,8313 4,707 10864 24971

L. L5E+00 4, T.2478 at,97es LBIIT 4519

Lo 3HEHOG i, S.AME 27,9550 M V.04

JTREGO 34, 3.5260  91.478% 30295 10.(148

Z.09E+00 29, Z.8404  ¥4.5193 4.5203 144351
. P i R NV ) 3.0832 22,7183
H:N L5071 96,6286 8.553 31,0728
5, 0.4597 99,1183 4,790 36,2039
4 79,3103 7.3C8  43.55%%
W 3%.3081 101894 53.7489

SE4OG < 99,9021 8.2904 40,0393

TG N 77,9021 20000 80,9293

LaddE+Y 39,9021 0.0000 50,0393

1330 - L0000 39,7607 100.0000




AMPLD 130 LONG ID - GRER ITlo LR ML DAt i1-TH-38

125 BREA TAUTV, DIAM UM CISTRIBUTION POR ETLILA MACh -

3

. 03]

3.0 9,57

&, L 1C[

18, 2,570 sERERHE

28, 5L ISTHERHSRERRERER

3 35, &, OETHEHHEEHELHIEEA RO

G403 32, B, TILERERRRRRERE AR
&.4756 37, 3OS PR S
. A0B8 45, B, IOTHHEOH AR
.78 TI, U3 TR HHEER R B R
0,773 33, .3l FAFEER R
1.1272 Si. 1L AA]FEHEREEEEEE RO R
1.3847 40, 7, 05[FFREEHEHEEE
1.6999 27, D, loTHRRHRERENE
I.08%% 15, LAR[HEa
2.5837 i, 7L pHR
3.1482 Lo ZoTHiessd
28663 [V
§.7480 Do 5081
3,836
7.1805 N
3.7935 2
[ M
SAMPLE ID: LUNS 22 - FREP 2716 U-4 7ML D-415,414 L1-JUL-38

MAST PERCENTAGE VERSUZ LIAMETEIR FOR MACR  © SILICh

MASS MEDIAN DIA.z 2.[14E+0G UM, RHD= 2.560  AERODYNAMIC DIA.z 3.48E+00 UM,

FERCENTAGES BY COUNT FERCENTAGES &Y MASS

L e e

CIA. WM.y COWNT DIFF. INTEGRAL DIFF.  INTEGRAL
2.27E-02 bR 0.0900  £.0000 0.0000  0.0000
2.T9E-C2 0. 30000 0.0000 30000 0.0000
3.63E-02 O D.0000  B.B000 L0000 0.0000
. 1, 21E-02 ON 20000 0.0006G 00000 2,0000
S.ATE-02 N 24912 0.1912 §.0000 0,000
da3SE-00 3. LI T4 3.06001 9.0001
7.B0E-02 5 5,754 1.52%% 10z G.0008
7.580-02 1. RiFi2 78 10000 QLGS
1.18E-01 . 0.3324 25003 30003 0.0006
L] 3. 0573 1.4769 10008 0.3014
177801 b, L4 3741 3.0030  0.004%
% <0881 2.0140 2,355

Rt G.0488 90,0670

Jb. 3.1136  C.lgck

L 0.2497  0.4324

4,8560-01 % 13726 LL00S0
6.0%2~01 43, 8.877¢ 1.3820
1,470t 7. 1.0819  4.2439
3.18E-0! =% L7077 BT
1, 13400 &l 7.9034 15,1751
1.38E+00 40, 9.5983  25.7754
L I0E+00 . 1.9992 37,7724
2,05E+00 i3, 10.6999 48,4728
258000 4 15,0437 Q372
C.15E+00 il 31,0551 947713
ShE7E+00 E 5.2287  100,0000
4,758+ o 00000 100,0000
5, 83E+00 O i 3.0006 100, 0000
T 16E+H00 O 0.0000  190,0000 0000 1090000
5.79E+00 4 20000 100.0000 0000 100, 0000

1,0BE+G! 0, D000 100,000¢ L0000 (00,0000



126

IAMPLE 1Di LUNE 1D - FRER ITia o-d ML D-4ET,R6

AREA EQUIV. DIAM (UM DISTRIBUTION FOR  TOT. EXOGEMELG WACR = i3

#JE=8, 026~ DEV=6,52E-01 YDEV=

5! . 7_ :o:w*l#i*{ifl}{{{fill
33, T.OIR[EEHEERR R
115, L, 7T HHE R R
S5, F, 44 THHRREREE R R
Hb . :: 7B :Hillllllii#l*{{»l*}*i!**{l*}******l
105, .43 [ii! SRR RRR SR I PRI RN
1::_ ;l.;6{bll*&&&‘il{lGH*{{H*I}I**}
T, b7 HE R R
Sa. IR HEEEEREERREE
R
R G FEEREE
Th, LJOI[HERRE
B, 2.530*
L0 5030
FRRV
Do Ll
G0l
L. 0.9
SAMPLE D: LLNG 22 - PRED 276 U-e TML D-415,4la {1-JUL-58

¥ASZ PERCENTAEE VERSUE CIAMETER FOR MACR 1T TOT. EXOGENQLE

MASS MELIAN DIA.z 2.936+00 UM, RHO= 3.009  ACRODYNARIC DTA.: 5.17E+00 LM.

PERCENTAGES BY COUNT PERCENTABES BY 055

REH  mmmmmmmmmemmemesane e
JIAL ML SOWNT DIFF.  INTESRAL DIFF. INTESRAL
27802 e 0.0000  0.000¢ GO000 0000
3,788 fe 3.4E89  0.0889 00000 9000
2,438-02 . G000 5.0685 Q0600 .50
4, 21E-02 0 3.0000  0.08689 0,0000  €.5000
S 17E-02 Ja 0.2867  (.35% 5.0000 L0
6, 35E-02 3 2B6T  0.8222 00000 0.0000
T.O0E-02 b. 0.5333 LI L0000 0,000
2.388-02 1 0,3558 L5141 0,000  9.9002
LIBE-OL EN 07111 n.ze¢ 50003 0.0005
1L44E-0! % L4222 L 2000 0.0
77E-GY o 17778 54222 0.0028  uon42
2 1BE-01 38 33000 0,309 00134
2.68E-01 6. 4. b6b7 00798 0D
3,296 3 21,3667 29672 S0
4,04E-01 2. 29,2444 012 0TE
4,96E-01 115, 39,4687 33770 G5
5.498-01 3%, 47,3444 0,503 Loodd
TA7E-0L 144, 0. 3689 14281 2,4890
5.18E-01 1E, 7.2222 18958 4.3858
1L 138400 iz, 50.1778 11472 5133
1386400 =, 86,8444 4.6473 12,7802
LI0EH00 55, 31.8222 5.4285 19,2088
2.0FE+0 2. T4,5000 4,163 X.37M4
Z.38EHI0 pch 74,6689 027 385392
2. 18E+00 5 35, 2600 12,7540 55,2407
3LTE00 & 99,7333 B.101! 51,4478
4, TSEHC . 83,3221 506 AS.3434
T.355 4.6312  T0.57%
T 6EGD b B 0.000G 76,5774
2. 9E-4 5 ) 99,910 0.0000 70,5784
LoeEEH Gooags  10G.en00 2948204 00,0000



SAMPLE 1D C
127 ARTA THUL 7

CUb TOML G-dis dBD JBRSHIRE

DIANS,$ZE-01 M05T PROE, 3,515

FERHEEERAFELEER
ARRLARERRFEEHER AR R
FREEFHEER R

HHHHE R RO RO

0,.6088 =, L DT RERRHEE SRR R SR
D,7474 50, 34 FHEH S AR
2.7179 G, B.20 [!l{*llll!di{lifii}l{l}

:, 127 0, 5. SE{HAERRRHEIF

il 3. 5, ST RIS

i. I8, 3, I HOPRERRIEAE

. 1, 2.aZ[verrer

2 b, 0781

3 130 ZLAGTHRER

3.2963 FI '
4.7480 9. DI

5.3308 S. 3I(H

7olals 00

B.7555 i

16,799 00 0

SaMPLE ID: LUNG 22 - FREP 27°3 CUI-CUS 70ML D-416,480 L=JuL-38
MASS PERCENTABE VERSUS DIAMETER FOR MACR 1 BILII

¥ASS MEDIAN D1A.: 4,13E+00 UM, RHDz Z.660  AERODYNAMIC DIR.z £.78E+00 UM,

PERCENTAGES BY CDUNT PERCENTABES BY MASS

DiFF.  INTEERAL

i)
STA. (M) COLNT

4.0 0. 2.0000  £.0000 D008 0,0000
S i%-02 4 0.4357  0.0337 G.0000  0.0000
5, 35€-07 [N 0,000 0.4557 0.0000  0.0000
7.806-02 . 3.8197 L4758 0.0000 0,000
3.58E-02 % 0,379 1.3 0.0001  0.0002
1.138-0! 4 z 0002 0.0008
1. 44E-01 16, 00018 00022
17Dl 0. G,0081  0.0083
Z.18E-01 ErS & 3,018 0.0203
J.aBE-01 LN LI 20,0000 0.0239 0.0
3,231 44, 754100 97,541 0.0598  0.1040
§.04E-0 b, 75410 35,0820 2.1108  0.2148
47601 LIR 9.8340 44,9130 G276 0.4824
5.098-3 = 12,2988 22.213¢ G.6836 L1018
. T ATE-C e 7.5361  &7.0492 IR0 20199
? V-0 0. d.1967  TR.I459 1167 34368
L AEAD . 59574 81,802 24%0 353
L.sswe i s.0856 57,8689 3,590 9.1318
LR k. 4.2623 9zt d.eged 15818
2,095430 R 16230 96,754 5.359 5.5
2. 568400 Ep 0983 95,7017 3705 22,8502
3 A5E00 3. 413D 57,3609 48802 377104
3LETE00 5. L4918 753607 6,902 44,0487
4. 75E+00 3. 0.8157 991803 {5,610 &3.6796
2 8JE+(0 BN G.S'?’ 1600000 3b. 3204 1000000
ToLbE+H0 2. 00 0 2.0000 1000000

G 30000 1002000
20BE+01 24 bA LA.‘uG IJO 0000 2,000 120, 5000




128

IEMELE (D NG DZ - BRER ITTD ZUL-CUE TOMU D-402.480 =258

ENGUS  MAlR = (T

SATY TESIG. IlAM UMy DISTRIFGTION FOR

b, 2.3TIHeEEEE

40, 3,LG[HHEEREER
Tl LJOTHHEREHEE R

5:' 7 scr{ifii{{ilffiii*i****

33, DLITTHAERHEEEREREEREEEELRE
&, TETHEFEREER R R
03, SRR

T EB B R RREH O R

SE. :.?%{¥¥¥**+I*}l*¥flll!ii**l*i
T5. T IGTHEHERREEFE

fi, DR L
i, TLAATHHRCHERRERR
4D, L.odrHHHEEHEEE
31, I.aZ[ERERRERE
I I L
13, LLHATHEEE

. uaTolE

U.SE_‘

G pa L F O U B B e

SAMFCE [Ds LUNG 22 - DRED 2773 CUI-CUs TOML D-415,480 1i-duL-se
MASS BERCENTABE VERSUS DIAMETER FOR MACK 1S5 707, BXOGENDUE

MASE MEDIAN DA, 7.31E¢DC UM, RMO: 3.000  AERGDYNAMIC OlA.z 1.07E401 UM,

PERCENTABES BY COUNT JERCENTAGES BY MASS

RA sommecsesmmsseeccos cemedmmescionaoooee
GiA. (UM COUNT DIFF.  INTEGRAL DIFF.  INTEERAL
L2 N G000 0,0000 G.0000 2.0003
ST 3, 3,450 10,4330 0.0000  9.0000
6.3%E-02 . 20000 0.4530 00600 0.0000
T.80E-22 E. .7279  1.1829 G0 0.0000
3.588-07 7. 0.4359  1.A198 2.0001  0.0001
HRESOH 13 (.1829  3.0627 2,9002  0,0003
1.44E-01 28, 2.3658 5,368 0,008 0.0002
1.778-91 i, 3.8397  9.0082 3.0022 0 0.0033
O3S I o 4004 15,4486 0.0073 .t
2.a88-01 &3. 7353 150209 2,015%
329801 3. 5.3712 11,3922 0.3326
4.G4E-01 76 8,735 0.1 D629 . EIZU
4,984 103, 7.3722  4%.4995 01230 02470
5.09E-01 nn 0860 UL 1936 0.2850  D.510
TATE-0L 3%, B,7352  £8.8308 5IPFT O 0.3097
F.lEBE 75, s 75,9782 0.s015 1,512
1.13E+00 I, 6,733 2. 7ib 1.0568  %,5480
1.38E+00 i, S4595 88,171t 13870 4,130
1.70E+0G 45, 3.6397 918107 1.9594  &.1144
2.09E+00 3. 2,507 94.4315 2.8124  5.925%
258400 14, 1.2709 953034 .3523 127132
3 ASE0 18, 1.037%  97.5432 3.404  16.8808
3878400 g, 07277 3827 4,507 21491
47500 b, 0,5450  56.8(71 o, 4044 27,897
S.25E+00 o 2,450 99,2721 3.9843 37.78%0
7. 1680 3 32730 59,5450 W0.7537 46,7837
375000 . 0,182 99,720 (3,581 82,322
LoBERGL 3 02730 100.0000 376748 10C.0000



129 JAMRLE [5: LLMG I - ORER I577 L-1 TML D-492 ISEHERF

SILICA MACR = !

2 DISTRIBUTION FOR

ARER EQUIV. TIAM iU

!
lm’lll; T TTooTTTTTTTTTT T ") ------------------------ U
20057 ¢
9.0279 s
&.034' oy
0s [
i. 157
Y 157
3. DuAeT
5. GFL[H
5. Lol
14, I, 1Z]reeidR
15, LIB[Hieeed
i, ZOlT[NeRTERERR

B3, &, JTIREERERREREEREEARS
S, 3 7L IRECER R R R R R AR
9, 2 [FHERERELHEEEA R RS

Si.
", 10.77[*iﬁ*i***li**i*}k***i&****i**i
87, L0 AT DRRARECERA TR
S5, 5 ISIRRHEEHEEH IR
Ty T a Fu[**f****l*}!*{i*&i**!**i
1,1077 Sh, 5. SOLEFFESEAREFERFHARRRRL £
1.53842 37, L3 ?’*l*******ii**l***
1.6999 31, L 0{HHEEREHE
20874 18, I, 73[%aresen
2.3a37 15, L.2B[HEH
3.04838 4, L.ELDH
3.86a3 G 07h[#
1.7480 1. .15
5.B306 R RON
7.180% 2o a0l

SAMPLE [D: LUNG 22 - PREP ZB77 L-t 7ML D-4S2 11-JLL-58

MA33 PERCENTAGE VERSUS DIAKETER FOR MACR ! SIKICA

AERCIYNAMIC TI BEEHO UM,

T
T

WASS MEDIAN DIR_ = 2.2SE+00 (M. RHO= I.5&0

.

CERLENTAGES BY COUNT SERCENTAGES BY MASS

R&NW mmmTmmmmssmsssmsmoaw smsssssescsseessso-

DAL (UM LOJNT INTEGRAL DIFF, TEGRAL
20702 Ju (uBCO0 0.0000 30000 0.0000
2.798-02 0. D000 0.0000 2.0000  9.3000
3,430 o 0.0000 L0000 0.0000  0.0000
4.218-02 3. S0 0.0000 4.0000  0.000¢
ST i ) P ) 0000 9.0000
5.3%8-02 L 90,1517 0.3035 B0000 0,000
7.808-(2 3. LRI LY 20000 G.0001
3.266-02 4, 2,948 t.ab92 G000 0,0005
1.48E-41 8. L2400 Z.pes 0.0007 L0012
{44801 4. 1344 500% 2003 05043
1.TE-08 15, .20 .53k G008l 0.0104
2.18E-01 2t .18 1047 10598 0.0264
2.638-01 4. 8.3735 14,5437 20,0588 D.0B47
3.298-01 i, LT 26,5554 0.1647 2454
4.04E-01 - 7.2964 .36 02907 05401
§,G6t-01 7. 10,7739 46,5657 J.0267  1.1667
&6.09E-01 &, i0.4704 57,0381 13279 20947
7.476-01 5. B.3400 55,4071 1.0831  3.95%7
9.18E-01 Sh. B.4877 73.399 3.1399 .09
L1380 T 3.4977 323978 3.51531 125148
{.38E+00 4Z. 4.3733  86.770% 8.0773  I0.9923
1, T0E+00 al. 4.7041 73,4730 11,0418 32,0341
2.09E+00 13, 27504 36.2004 $L.9740 43,9083
ToT6EHOD . 2,272 .6 18,3262 $2.2545
3SR+ 3. LAUM 99089 3.4509 7.8
3876100 I 75,3482 20,9523 32.2367
4,750 i 90,0000 17613 100,0000
383500 0, 1000000 0.9000 00,0000
ERYIINT . L0 LCD, 000




SAMBLE ID: LING

22 - *RER 3577 L-1 ML D-45Z

AREA EGQUIV. DIAM (Uwj DISTRIBUTION FIR  T0V. EXDBENCUS

4327

BEV=0L00E-01 LDEVR0L00E-01 MEDIANSE, 35E-01 WOET DRTR. <4, -1

L3 22223

------- 2lass
Jount
U
A
[IB
IR
IR
2001
B L
5. &,
i, &,
132, 300 [HEERREEE RS
0,4034 134, 7, 13 HEHHEEER R LR RS
D.4956 185, LLLTGTTREREEEER R R
G.5088 ihG,  F, T EEHEEREEE
Q7474 175, B.SI{ERHERHEL SRR
3.9179 124, G, IS HHHE R
12272 (12, TLAGLEHHEHH R
{.3642 37, S.G[VHEEREREEONE
{5798 19, E IHIHEHRREREREER
2087 S0, 2 4L[HHRER
. 34k37 IB. L.GETEEHER
3.1483 15, 1,200
3.3643 50 I3
4,745 2.
%.8008 I
71602 L
SAMPLE 1D: LUNG 22 - PREF 2877 L-1 ML [-4%2
o

MRSS FLRCINTAGE VERSUS DIAMETER FOR MACR S

MADT MEDIAN DIA.= 2.52E+00 UM, RHD: 3.000  RERDDYNAMIC 1A

DIA. (UMY

2.278-12
2.798-02
3.43E6-02
4,7te-2
5.178-02

5aDRE-01
A, 04E-(1
3.95E-01
£.09E-Gt
7,470
7.18E-01
1,138+
L. 35Ew00
LR
2.09E
2. SEEHD
3. 158400
3,878
4, 75E+(0
5536400
T LAEHG

PERCENTAGES BY COUNT

RAW  meeessmemmemecomeea
SOUNT DIFE.  INTESRAL
s {3,000 0.9000
4. 2.0000  9.0000
G G000 G, 0000
. 0000 £.00600
. (ui83 51363
1. 0.0682 0,245
5. 0.3808  C.9453
7. 9.4772 L0205
2. 1.4597 .52
22, 14997 4,020
. T.3838  4.407h
G2 4.2233 10,6339
105, 5.8848 17.5167
132, 5,9980  26.3167
i34. 7.1543  3E.8510
165, L1.247¢4 40,8954
145, 3.9523 56,8507
125, 5.5208  85.371S
121 8.2481 7G.41%
12, 7.6336 81,2543
87, 5,7305 87,1647
7, 5.3851 525659
Tioa J.4083 95978
8. £.5087  77.3B49
i7. 1.2952 99,152
5. 3,945 59,7273
Za i3k 79.9637
i 0882 99.7318
i J.0BFE 100,000

PERCENTREE

L0000
30000
23,0609
0 5000
2000
00000
0 Mt
0.0002
00010
20018
0.0022

aone
Valbiid

0.0515
G.1247
0.2345
1.338
J.87%a4
12855
2.4913
4,277
5,140
13.3327
12,1417
1255l
{5, 7865
123106
S, 700
5.4793

.78

RN ]

WACR = IS

2 4. 36E+00 UM,

31}
1)
<
=
B
[#}]

0.000¢
2.0000
G000
o000
20000
00000
0.5001
30002
00012
5.0030
PR S

3,025
5.0788
©.2915
i 4341
0,778
£.847
3,2367
e
2.358?
16,1427
25,4754
38,5672
31,1468
56,905
73,2462
34,7441
F0.2084
136,0008

130



131 SAMPLE ID: LUNG 2Z - PRER 2879 L-Z SML D-4%2 1i-Jul-58

AREA EQUIV. LIAM (LM) DISTRIBUTION FOR SILICA MWACR =

AVBzd.74E-v1 DEV=3,650E-01 XDEV=8.39E+01 MEDIANZZ.04E-01 MOST PROB.-4.30E-5!

------- Zlags  m----i) { Z
Court

e

Lo GLRL[EH
5. LLia[Ees
5. LAa[eeeR
b 1,377
B, 1.EQ[Hewex

25, L IT[HEREREREEEERRREER

3, 70B[HHEEREREER R ERE

39, 5, FO[HREREEECEEE
T, 5,07 [HEEREHEEEEE R OERE

3G, 11, DT HERER R RO R R
42, ;,sqf;*********4***************

37, B AS[HEEEEHEEEE R

31, T, 2G]HHOEEEHEEEHHEH R

350 7. DF[HRRREEE AR

0. &L LATHEHERER R

1oe  3.p5[Heresrress

1T, AT

PR - L

2, G AT

Lo a3

2. G.slr

G 0.0

MASS PERCENTAGE VERSUS DIAMETER FOR MACR 1 SILICA

MASS MEDIAN DIA.= Z.Z4E+00 UM, RHO: Z.660  AERODYNAMIC LIA.c J.&3E+CO UM.

PERCENTABES BY COINT PERCENTABES BY MaSS

RAN  -memmmmmmmmmmmemecee e
GIA, (UM.)  COUNT DIFF,  INTEGRAL OIFF,  INTESRAL
4.21E-02 0. 2.0006 0.0000 0.0000  4.0000
3.478-02 1 G.2283 D.22 0.0000  4.0000
6.33E-02 1 1283 0.4%68 0.0000  C.000G
7.50E-62 4. 0.5132  £.3499 0.0002  06.0003
7.9BE-02 N 1.4 2.5114 0.000%  G.0008
[, 18E-01 g. 18865 40379 7.0016  G.0024
1. 44E-G1 ba 1.0699 T TR 0.0022 0,004
1.77E-01 8. 1.8285  7.5242 0.0054  4.0100
2 18E-01 2B, 6.3927 13,9269 0.0349  G.0448
2.56E-01 3t 70776 21,0046 0,076 1183
3.29e-01 3. g.3041 29,3087 G.1669  0.2835
4.08E-01 36. 3.2192 368.1279 0.2854  (.5489
4.94E-01 49, 1LIB72 893151 0,714 1.2883
5.05E-0t 42, 7.3870  TE.904{ 1,142 Z.4304
T47E-0 . .47 47.351L 1.8634  4.2938
5. 186e-01 41, 3.3607 76,7123 3.8242  E.1180
1. 13E+00 5. 7.5909  B4.7037 6,048 14,1641
1.3BE+00 2 G.1644 90,5678 8.6382 2Z.8023
1. T0E+00 6. L83 745206 7.4800  3Z.E827
2.095400 i2 27357 77,2803 13.1686 45.45i4
2.SBE+GD 7. 1,992 76.958% 18,2269 59.6782
J.ioE+a0 Z. odtee  79.31EL 75282 £7.2065
3 B7E+IG i 97,3434 8. 9713 4T
4.75EH0 2. 190,0000 <5,8223 1000000
Z.83E+0 0. 200, 0000 30,0000 100,0000




SAMPLE (L LUNE ZI - PRER 2879 i-2

Gl

B 3
P u7uD 7.
2.0958 15,
il i3,
0.1443 7.
w1774 5.
0,277 7.
40,2675 .
3,3286 w4,
03035 7.
3,495 123,
$.6086 i1,
., 7474 106,
33179 103,
11272 2.
1,3842 2.
16799 3.
2,087 .
2.5637 23,
2.1483 12,
2.8663 1.
4,7480 4,
58308 i
435 FERCENTRG
%II‘

iaM i

u

nrmThT

M) DISTRIBUTION FER

3 BATH

LT

L.
1
i
&
S

i

1, 20[EeE

3T REERE
igiaiid

§-453

"

I PR SRR

T, LPLRERRRRRE R R R

S, THL FREEAAEEREAREE RS RE AR TS
8, B3 B

L], 20T EREHHE S U EE R

vably

TOT. EXOGENOUS Mo

i ﬁ?F**}************i*******i&**

g

LT[ ERERRARERR LA AR RFEHRE

T, 5] HEFHHOHER R R
£, 55T HEFHER R
&, B[ HERFRAERAEE

-

1.46{%****{#**

2, GA[EHERERS

&

2,097 HakE

1,09 [k
PR

2
o

K1)

0,057

ok VERSUS DIAMETER FOR MAlR IS

153 WEDIAN DIA.- 2.4

RAl

008, (M. COUNT
4.2‘E G2 PR
- L?E 01. 3.
4,35E-02 3.
7.80€-02 7.
2.58E-02 &,
1.18e-0¢ 14,
1,44E-01 13,
1.77E-01 9.
Z.1BE-91 0.
2.48E-01 9.
3.27E-01 o,

4, 4E-0} 7.
4,56E-01 123,
5.0BE-01 {10,
7.47E-01 14,
?.1BE-21 103,
1 GEH0 1.
1.3BE+(0 3.
L 70E400 kiR
2.398+00 &9.
2.56E+00 e
3.158+G0 12,
3.87E+00 i
4, 75EH00 4,
7.03E+00 i

SE+O0 LM,

RHO= 5. 000

PERCENTAGES BY COUNT

$.5000
3,4554
0.2732
0,6375
1.4572
12730
1.7304
1.7304
6.3752
7.15949
8.5610
2.8342
15,2022
10.0182
9.65%9
3.3807
£.3574
1,B270
3.4608
25412
2.5947

10928
5 neLl
1.5443
RN

wTia

78.7756
35.3370
94,1639
53,6248
55,2639
28,3807
%7.4336
F5.5446
55,9089
S00.000

TOT. EACGENOLS

AERCCYNAMIC DlA.= 4,Z3E+00 UM,

FERCENTABES

DIFF. INT

5 D000
£.00G0
4,0000
0.0001
U.0006
39,0010
8.0025
£.0048
4.0313
2.0654
(.1840

=
,-' 4’.15-

. 0464
1.0706
1.9:08
3.4387
4,4518
5.0692
£,1391
11,3908
8. 7313
16,1874
2.4932
{8, 4850
§.5088 1

oo T
li-Jl-=5

CR =

BY MASS

0. 0000
0.0000
£.0001
2.0002
0,008
G, 0018
O, 043
3.0089
2.0401
0, 1058
0.299%
3.5247
1171
2.2418
41525
7.5012
12.0430
18.1122
26,1713
37,5621
54,2936
Mdeln
TL.9561
71.441;

L0, G000

i

132



133

IAMPLE DD LING

A5EA EQUIV.L IIAM (UM) DISTRIBUTION FIR

&,

K]

7

H,

I

2,0874 29,
#.3286 8.
3,4036 50,
4956 53,

¢.90B6 oo
t

07474 44, 10
4 48, 9.
:

i PO
Z. 13,

2 7.

3. 1463 4,
0803 I
4,7480 8
£.3308 0.
71500 G
3,7%35 p8

SAMPLE [G: LUNB iI

II - BREP ZBBI L-3 ML D-442

OADEV=T SO0e01 MEDIANZS.S

LIH
Vg1

[ ICIE

2,34 TS

5, ISR ES

ILGI[ MR R E R R

TUITEER R
jy.:2[*#*i***i****l*ii*il{l{ié*!#i

12, S5 D HEHERR AR R R

FRESRAFHAS AT ERR L RAREERREFS 4
TERHEH O

EL : LR AR TR EE L BN SRS 534

ShTHREEERE

- CREP

Gl A, LI[RFHEERRREERIREEEEE
39, 7. IETHEERRRHEE SRR

MASS PERCENTABE VERBUS IAMETER OF MACK

MASS MEDIAN A=
R
SIAC My COUNT

T.2TE-G2
2.756-62

[ e

— = R KO

B ap B

Lt

J.o?:*u

e 1.
5 BIE+G0 1.
7. hB G i
B. 77E+C0 i

1.9CE+00 UM, RHO-

BERCENTAGES

5.0000
£.3000
0.5000
3.,0000
0,409
it 5
(1, 2045
11,2270
0.613%
LB40E
2.8630

!n.F4=

59305

T
Ll

10,2249

2,580

BY COUNT

INTEBRAL

1.0030
G000
. 0000
30000
{.435%0
3.60833
.8180
2.0450
Z.6985
4.4590
1.3620

ba-:.‘?

- enn
78,537

24,0624

92,6380
73,9010
77,5340
FE 773
9%, 7955

100.4000
100. 0000
100, 0000

BR1 L-3 ML D-44C

1 SILICA

RERODYNAMIC DIR.=

DEACENTABE

FER L AR LB

§ Hy MBS

0, 0000
B hOUO

U. 6008
50007
3,003
Titd
3.4313
§.5807
G, 1998
04778
1.1134
1 B366
2.3703
£.3889
5,2378
15.018h
37,5649
13,7089

17,1244

y @
B,0000
2,0000
.00
5.0001
66008
3.0009
50085

43, (528
56,365
73,4875
71,4039
L0, 000
‘QQ 4@0&

PRV

U000




LNE I RRED IEEL D MCD

PR

~REA EGUDV. DISM T ~IBLTION PSR

4,
I
i
3.
20
3T, La7IRereRes
24, 4, FITHRREEREEEEREE
Th, g ATTMMESRRERRRRELEEEY
Pl . 2GTHRERRRERR R R SRR
A
1i4,
15
103,
Ti.
£da
A,
Z.i87% DN
2.%37 26,
3.1453 1
_;,cﬁéy: 3.
37380 3
7. 3508 “
T.l:,: PN
3.7 o

SAMPLE ID: UING 1T -
¥&35 FERCENTARGE VERSUZ T3T. EADGENAS

5 MEGIAN DIA.= 3.34E~00 M. RHD= 3,000 AERDIYNGRIC Dld.z S.79E+00 UM,

AR
HA, (UM COUNT

Z.Z'?E-"‘" o 0,00
2. !'?'E'U" i. B
3. G.200G
.l. 0 N;lw 0,000
5. .3643 Gaad0
t.35E .7266 2,9000
7.80E-0 G000
3. 10062
i. 10008
I 2.49017
“" . 0040
2. 3.=}161
2.
i 13424 3,2217
: 48,7750 13.4001
55,1054 G.489%
57,7417 PRC Y
T 2.2764
53,7867 :.93.,
JEIE*UU =, 3002
:.TCE‘UO 1.5158
UBE
2568400
3, {5E+00
3.37E
4, 75E+00
o o0 30,3949
7. ieE+ 2L.3949
§,7%E+00 120,0000

134



IMWPLE 101 JNB 22 - ORER 138G -4 ML D-ded IR

135

¢ DISTRIBLTION FOR STUICA WACR - .

AREA EQUIV. T

%037 FROB, =T, EZE-0

(DEV=3 . DRE+3L MEDI

THEFER RS

R
TR

LT THHHR R LR

36, L0, LITHEHEEREEEEEIR AR R

| II[EHERE R R R
e e L

36, 10 I3THHEREEE R R
:‘é . ;" , ‘;0 (i‘{l*‘i{il‘{?*fi******‘.*‘*‘
21, S.EQTEHESREERHEERLE
AG; "h 27{1‘3&“&14}{-{{

PO R HL E TR 2 S

3. D iTTEbeee

b, L.obiveEE

I LT

.0 D3

. 0.3

2. 0

3, 2000

NG 22 - PRED ZBBZ L-4 ML C-443 t1-JUL-38

THEE VERSUS DIAMETER FOR MACR [ 3ILICA

MASE WEDIAN DIA. = Z.A3E+04 UM, RHOz Z.560  AERODYNAMIC DIA.: 4.Z5E+Q0 UM,

PERCENTAGES BY COUNT SERLENTAGES BY MASS

JCEN COUNT

OIFF.  INTEBRAL
.27k o, G G000 20000 0.0000 20000
1. 7%8-01 “ U.2587  U.DAAT 13, 0000
3438702 bR ULO000  0.2647 0, 0000
§,218-02 iR 3.0000  0.2847 20060
L bR 00000 G.2607 0,0000
b.378-02 0. 00000 L2847 3, 900G
1.508-0Z . 2,5333 8.50Mm 23,9001
3.386-02 4. 10667  1.B847 1, 6006
L iBE-0L 4, 1.06867  2.9333
[T o 3.2500  5.1533
1 15, 3.7333 9.8847
i 13, 4,3000  13.8s47
2z 30, 2.0000  Z1.3667 0.0744
8. 27,3807 29.3333 0.4290 £,2401
35 15,1333 39,4647 5.,3243  0.Sh44
= 3.3333  48.5000 0.9532 11178
47, 12,5333 41.3333 13798 2,493
8. £0.1333 0601 84,5335
. 56000 Biu 3.6146 B8l
o 5.8000  Bh.8867
i, 4.2687 90,9333
1, 34,5647
g, 35,80
3 35,4000
o 78,9333 I7.1744
b 77,4607 7e.203
h 100, 0000 109, 0000
o 100, 0000 19,0000

Ve LU 100, 0006 0.0000 190,0000



136

ARER E3Ulv. DIAM (35 DISTRIBUTISM

PR T

. EXCGENDUS

T3Eeh TEVET. (BT ¥ T ERER. 6.2

L

I ID[EERREREE
= 4 * i THEHEF R
j SHTHE T EREEEE R
T 4 ’\Q _}O(lli&ii{l}fiilH&*f}**lﬂ**l
: 0 7 A4 B R A
it 0008 (30, G TRREEERREEEER RO AR
0,747 101. DLOTTRRRRREREECEEH
SIS 5. DTS IHREERRHERRE RO
Wy e, 5 TR
1.3542 47, A Zy[HRHEEREERR
45595 &, 3, 1L EEHEEREEEE
BT w4 5& FEEEERIE
L3637 - T

PAFRY I P N O Y
e
e
(=
17
[RET T

SAMPLE ID: LUNG II - °REP I8B5 L-4 ™ML D43
MASS PERCENTASE VERSUS DIAMETER FOR MACR IS

11-JL-28

EXDEENDUS

M&35 MELIA

FAW

JTA. (UMD COUNT
2,272 o
275842 !

¢.43E-”" (e
3.2 3.
Tl 3.
s 3.
7. i,
3 3.
i i

P 7
i

LAl |

hed

.

3.

4

4

b

2 1

i el
3 7g.
1 e
B =
« -
+ 7.
Z

“

3 3.
4.7 .
S.EJE* D 3.
Folaklo L

{ DiAz 5.220+00 M,

RHD= 3.00¢

SERCENTAGES BY TOUNT

JIFF.

INTEERAL

5.0000

3.0693

0,0893

LS00 0.0B%3
S.2873 0.3571
i1, 4444 2.8036
1.3973 1.495%
u,7143 2,4107
L0718 34521

2,307 5,899
3,037 8.3286

41,4107
390179
58,0337
7.7857
33,4828
87,5784
71,7857
74,6427
97,0829

S0 D000

AERDDYNAMIC DR

FERCINTAGE

QIFF.

$.0000
0.0000
2.000G
3,000
00000
2, 0000
4,5001
39,0002
§.0005
1,002
0.0050
n.atz2
10408
0,0789
¢,192%
0,337
., 166
HRtex

1,783
2.5108
3 52.2

T mimm
Yidk

T.618%
12,5480
12,7893
L2.0993
16,0055
15,5630

3,5078

.2 TIREHO0 UM,

§ BY MASS

INTEIGRAL

. 0000
2.4000
5.0000
0.2006
G,0000
32,0000
G002
9.0004
3.000%
3.0030
7.6080
2.0201
0.061%
7.1407
0.3332
10718
14579
2.5414
4 ’“iS

mEn

Fedaaid

coe
R

16,5107
4,.392
36,4782
48,7245
80,3237




137

AR = !

MST FROE, 6. 78E -1

3LEATHE RS
2 ITETERREERE

L RR L g LT

e e

1S, D.aG FeRERebey
2T, A IG[REEECHERRE b

T3, T.GETHEHEHHEREEEER
‘QA\: {*4*&{{{illi*i‘*{i***ii*iiﬁ*{*
ST R

G TR E R
EOLi{l*if**i’iif‘ll"i*i’f{*i}Q{ii*i{{ﬂ{fi‘l
"‘ r

3
PR

.7

o

SO A L o

SRR RS R
LSETEEREAHREERENRRES
‘?

- axy
2w

P

. l*i{-*i‘l**fif}fiﬁ*&ti
HERFRREREHE

S LI A B O R o R B

YASH FERCENTAGE VERSUS UIAMETER FOR MACR | 5ILIG

¥ASS MEDIAN DIA. - Z.C0E+00 iM. RHO- Z.o40  AERODYNAMIC Dia.: 3.780+2%

PERCENTABES BY COUND PERCENTRBES BY MASS

AW mmeemmemmmmemeeees oo
COUNT CIFF.  INTEGRAL TIFF.
i G300 2.5000 30000 0.00006
1. ¢ uuw 0. 0000 20000 00000
a. s 23,0000 ; 0 2,00
kN LTy Jc I (O e $.05002
5,508 1,278 2.0004
<. 1LIM\E LEEE 40018
i, Z.3363 0.453% 2.3475
id. 3.224B 77157 W07 ;.,.7’
13. 3.8365 13,35 3.0207
5. 5.0939 15,7489 0638
23, S.gBZ¢ 25,3312 2.1087
43, 11,7974 3t.5286 53788 05866
ki 7.7284  44.7ET £.5024 L .DB93
37 72027 34,2200 L1y Z.203
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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 1 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 ag 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 sinee there were usually not enough
prarticles 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, og, which ig 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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o5 -May—-883 LUNMNG 1 -~ SILICA
FROE. FRED.FEOE
DiaMETER LUS.DIaM. COUNT - CUM.COUNT FERCENT CUMLFERC.CUM.FPERC.,.CUM, FEELC,
Q00227 -1 .584397 O ) O, O0% SN STE VA
2.087°% —1.55439 s} Oy 0L O0% 0. 00%
D0343 =1 48470 O 0} L, 00N 0, 00
DLDa2l -1 .37871 0 0 0L Q% [ TE1 A
D3.0EET7 -1.28650 O 0 LSRN 1A Y
O.063% -1.19722 ) O Q. 00% D L0
Q.078 -1.10720¢ Q Q QL G0N 0L 00%
0.0998 —-1.01862 3 3 D.T76% 0.Te%
G.,118 —-0.92811 0 3 . QO% O,7b6%
D.164 -0 .84163 1 4 0. 25% 1.01%
O.177 —06.75202 g 12 2. aa2% 3.08%
D.218 -0 .46154 a 20 2.08% ST A
O.268 ~0.27186 i3 39 4.77% 7.82%
0.389 -0.48280 29 &8 7 . 30% 17,.13%-0.795112 —0.47549
Q.40 ~0,39361 29 96 7.05% 24 ,18%-0.70857 -0.40101
0.494 —-0.30451 45 141 11.34% 35.52%-0.3771865 -0.,.29986
0.609 ~0.21338 39 1890 9 .82% 43,34%-0.11992 —-0.22026
Q.77 -Q,12667 o0 230 12.39% T7 LPBU0 . BO4F46 012050
0.918 ~0.03715 34 2b6S 8.56% 54 . S0%0,434486 -0.05002
1.13 0.083078 45 309 11.34% 77.83%0.773636 0.054111
1.38 0.139879 32 341 83.08% 85.89%1.0729445 O, 145863
1.7 0.230448 21 342 S.29% P1.18%
Z.07 0,320144 19 381 4.,.79% FS.FTU
2.546 ©.46408239 11 392 2.77% FE.T7LY
3.15 0.498310 2 374 Q,20% 29 .324%
3.87 2.587710 3 397 .76 L. 00N
4,75 G.48T68693 Q 397 0L 00% 100 ., 00%
.83 0.74858488 0 397 O.00%  100.00%
TL.ls 0.854913 Q 297 00 100, OO%
2.79 0.943984 Q 397 DL 0N 100, Q0%
10.8 1.033423 - I 397 DI Te) A 130 . 00%
13.3 1.12385¢ O 397 D.00%  1Q0 ., 00%
14.3 1.212187 0 397 D.00% 100.00%
20 1.301029 Q 397 O.00% 100.00%
Regression Output:
Constant -0, 18344 0 .585847%7 = GEOM.MED.
3td Err of Y Est 0.0038108
R Sguared 0,998817 1.329286 = 84,1 %
Mo. of Observations g
Degrees of Freedom & 2.087760 = CEOM.3TD.DEY.
X Confficienti{s) Q.307057 2.7368581 = MASS MED.DIAM.

Std Evy of Coef. O.006313
2.7 = DENSITY

4,328T735 = LERO.DIAM.
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2T -it2.-88 LUNIG ¢ -- EAQGEMNONIE
Fiaa . LAT . ERTL
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L4786 -0.30458 12 442 I.28% 31.93%-0.47590 -C.304&7
GL.HUF ~0.21%38 152 574 11.00% 42.98%-0.181¢7 -0.S8G&80
Q.747 -0.126457 141 738 10.20% £3.18%0.0818%4 ~-Q,.11281
7,913 --0.03718 124 359 8.97% 462.16%0.314409 —-Q.Qa221
1.13 0.053078 149 1008 10.78% T2.94%C. 619514 0,058155
1.28 Q.139879 109 1113 7. 00% 80.54%0.86T738 . 139514
L7 0.2830448 2% 120 S.44% 82.98%1.117771 L, 23235%F
3.9 0.3F01%é k=] 12377 J.43% F2.90%
.85 0,.,408337 =0 1387 3.68% IS, Y
3,18 3.498310 17 13%= 1.23% ETLEEN
.e7 6.56"1“ 1= 1333 1.37% F5. 230
Yo7T D.E&THESS 10 i373 Q.T2% =735
.83 . Ta5eas 3 1373 0.32% FR.ZTY
Tilae D.ESH4S13 “* 1320 Q.29 S5 .8&%
2.77 0.543938 i . 1381 0.07% I7.793%
LINLE 1.0336P3 1 1382 3.07% 100 .20%
13.3 1.1238%1 O 1382 Q.00% 100.00%
16.3 1.212187 3 1382 Q.00% 150009
20 1.30102% J 1382 QL,00%  100.00%
Regvessicn Cutput:
s tant 14689 7120388 = GICHM.IE:.
3td Er~ of ¥ Est Q. a0&0LB
B Sauzs ed D, IPTsT 1.387326 = 54,1
ﬂo. of tbaarvations 2
e =€ of Faeﬁuum v 2.1520%5 = SEOM.Z . LEY.
X Cnefficiantis) D.33C¢828 08002 = MASS MED.UD I
Shd By m ooi Coef. 0.04)288%
3 = DRI
T,0a2TR2 = LEFT.01R0
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2=-May—-88 LUNG 2 -— EXQOGENCUS
PEOR. FRED.FROR
DI&METER LGG.DIAM. COUNT CUM.COUNMT FERCENT ;UM.FERC.CUN.FERC.CCM.PREC.
QL0287 ~1.64397 9 Q 0L 00% 0. Q0%
O.0277 -1 . 55439 0 iy 0, 00% 0. 0naY
0.0343 -1.446470 2 ] RIS T0 A D000
0L.04881 -1 L 37TE7 a 2 O L D0% LY
D0.0517 -1 . 2BATH f=d 2 Q.174% D, 17%
0.0&3T -1.19722 D 2 O, Q0% Q. 13%
O.078 -1.10790 = & G LY 2, 38%
0.,09538 -1.01863 S 9 D.47% 0. 3TY
2.118 -0.72811 14 23 1.32% 2.16%
D.144 ~0.84163 13 36 1.22% 3.3F%
D.177 =0.7E2038 25 &2 2.45% 5.83%
TLELE SDL5615S 2& 38 2.43% 5.28%
D.288 ~0.37186 =8 1aé4 I.46% 13.73%-1.08841 -1.5&6093
0.389 -0.43280 53 199 4 .99% 18.72%-0.89227 -1.48298
0,404 -0.393461 73 =272 6.87% 25.59%-0.5656447 -0.392T4
D.494 ~0.304351 79 351 T.43% 33.028%-0.447846 -0.,30638
Q.&807 -0.21538 8% 438 2.00% 41 .02%~-0.832428 -0.22074
D.747 -0.12647 88 S24 8.28% 49.29%-0.01812 -0.135460
0.918 -0.03715 93 517 B.7%% 298.04%0.207788 —0.043283
1.13 0.053078 107 724 10.07% 68.11%0.477488 N.062139
1.368 9.,13%879 &3 787 T.93% TH. 06K, 523120 0.131139
1.7 0.830448 84 871 7 .90% 81.964%0.216260 O.235709
2.09 0,320144 &0 731 T.E4% 7.3841.147475 0 _ 327592
2.34 0.408239 08 87 TJ.a0Y% F3.04%
3.13 0.4%8310 33 10284 3.289% F&.33%
3.87 0.587710 14 1640 1.514 F7 .84
4.75 0.6764793 9 1047 .83% 78.568%
5.83 0.7654468 10 1059 O.74% 37 .62%
7.16 0.834913 & 1043 0.38% 100.00%
8.77 0.743988 Q 1063 0.,00%  100.00%
10.8 1.033423 O 1063 0.00%  100.00%
13.3 1.123851 Q 1063 0.00% 100.00%
164.3 1.212187 Q 1063 DL.O0% 100.00%
20 1.301029 0 10463 0.00% 140.00%
Regression Output:
Constant -0, 126840 0.744037 = GEOM.MED.
Std Err of ¥ Est Q.007815
R Sguared : 0.995371 1.887749 = @4.1 %
Ne. of Chservations L1
Degrees of Freedom 3 2.494848 = GEOM.STD.DEV.
% Coefficienti(s) (Q.397352 2.178977 = MASS MED.DIAM.

Std Evrr of Coef. 0.002322
2 = DENSITY

15.88804 = AERG.DIAM.
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25-May—-88

DIAMETER LIOG.DIAM.

JL.0287T —1.,54397 0 S, O0%
D.02779 —-1.55439 ) iJ.00% ’
D,0343 -1 46470 0 DI A 0L 0%
O.0e21 —-1.37571 ) O .00% O L0k
L0517 -1, 233650 O} SENATAVA 0y L O
D N&35 —1 197288 5] (NIRRT A D LO0%
2,078 —1.10790 =2 Q.37% D.37%
D.0988 ~-1.01883 2 0L O0% D.37%
Q.118 -0.92811 =2 0. 00% 0.37%
0.144 ~0.84163 5 0.S8% 0.93%
0.177 =0.75202 3 0.5&Y% 1.459%
0.218 0 45154 20 2.24% 3.73%
D.E&68 ~0.57186 37 3.17% H.FuN
0.329 -0.48280 &2 4 .68% 11,57%-1.18788 —-0,47947
Q.40 -0_.393&1 25 H.156% 17.72%—-0,.98876 —Q,.400784
0.9 ~0.30451 138 g.02% 25.793%-0.,.463930 -0 ,29828
Q.&09 ~0.21538 184 B8.568% 34.33%-0.41165 -0Q.,20373
Q.747 ~0.12647 232 8.96% 43,.28%-0,17320 ~0,11288
0.918 -0,03715 =84 F.70% S2.99%UQ..076737 —0.017&4
1.13 0.0%3078 321 £.90% 59.89%0.256203 0.0580734
1.28 0.139877% 1oy} -V A &7 . 3JK0.458201 0., 127700
1.7 2.2830448 407 8.38% 75.93%0.7123133 D.284474
2.09 0.320144 b4 3 &.72% 82.583M0G. 748728 0,3212315
2.5& 0.40823%9 475 T.77% 28.,.8628%1 197021 0.4093046
3.19 .498310 *3F7 4.104% ?a2.72%
3.87 0.38771i0 =13 2.99% P70
.73 0.&764673 321 1.49% F7 204
T.83 2,7554648 530 1.58% ¢8.88%
7T.18 0,834%913 523 (ST VA S7.44%
2.7% 0.743988 34 Q. 19% F.63%
1¢.8 1.033423 539 Q.19% 22.8914%
13.3 1.123851 S35 O.00% ?9.81% )
14.3 1.212187 S3& D.19% 100 .,0Q%
20 1.301029 536 Q.00% 100.00%
Reqgreasion Output:
Constant -0 .0445388 0.997468 = GEOM.MED.
Std Err of ¥ Est Q.012142
R Squared 0.998481 Z.158424 84.1 %
Mo, of Ohservations it
Degrees of Freedom ? 2.404478 = BGEOM.STD.DEVY.
X Coefficientis) ©0.381020 F.03645F = MASS MED.DIsM.
Std Err of Coef. ©0.0064952
3 DENMSITY

CUMLCOUNT PERCENT

—— EXOGEMOUS

]

CUMLFERC.CUM.FERL.

FROB.

SRED  FROR

CUM.FREC.

18.53160

SERQ.DIAM.



152

HILIWYIA dILYLS NYHL S537 SANIIIMYA JU0 ANIIHAA

=88 1683 8 84 ? 2L RS 445 Q0% 1°ch

STHE b8 218 651 SUIY
al 1 1 ] i ! i {

L ! - ZE O

90

&4 0

e 001

I €

SAONADOXHT —— & INT

(W) MILIWPIA NYIAIW SSUW



153

Z5-May-88 LUNG &

-— SILIGCA

FROEL

CUM.COUNT FERCENT CUM.FERC.CUM.FEFRC.

FRED.PROE
ClM.PREC,

i 44t S oS Bl S Sk e s & M mosn i i S S Sy S G S S SO PSS SN S S N S SN S S D U S SR S it st e e iy e e S A Y M M A S S At T o S e~ UL A i T e U M ety e g iy
g e e e s S i T e e e ]

BIGHETER LMG.DIAM. COUNT

T, 02R27 —-1.&86397 0 0
01,0377 -1.5543°7 3] L8]
1,343 —1.466470) 0 i
DL,0081 —-1 ,37371 Q )
a517 ~1.,.23630 0 2
2.,0635 -1.1972= ¥ Q
1.0T8 =1 .107F0 i : 0
02.0758 —-1.01863 0 (9]
0,118 -0.92811 ] )
O.14a8 -0 ,.3841563 1 i
D.177 =0 .7E208 i 2
D218 0. 66154 4 &
D,.258 -0.57186 7 13
0.329 —0.48280 23 3&
D.H0s -0 ,39361 i& =2
Q496 —0Q.30451 29 a1
0,609 —-0.21538 27 108
0,747 —Q.12647 3° 140
0.718 —0.03715 40 180
1.13 0.053078 32 212
1.38 0.13987° 34 =)
1.7 Q.330448 23 =r-1
2,09 0,330146 a2 291
3.54 D.408P3] 16 307
H4.1% 0,438310 3 310
3.87 0.587710 8] 310
4.8 0.87446%7 2 312
S5.83 D.7&345&68 (8] 312
T.ls 0,HT4F13 i 312
2.7%9 0.943988 2 212
10.3 1.033423 O 312
13.3 1.1238%81 Q 312

Regression Qutput:
Crmstant -0.09925
5td Err of ¥ Est 0.010154
R Squared 0.798483
Mo. of Ubservations I
Degrees of Freedom - 7

X Confficienti(s) 0.308730

Std Err of Coef. O.004T45

. A
L O0%
0L 00
iDL 00
0, Q0%

2., 00%

0,004
O 00D

il e
0y Y
IR TN 14
Oy 0N
(SN TA
1L D0O%
000k

0. D%

Q. Q0% 0. 00%
0« 37% 0 .32%
Q.32% e Galh
1.28% 1.eE%
2.24% G.L7%
7.37% 11.56%—1.18%28 —-0.44877
Sel34 16.67H=0.26877 -0.39870
3 .29% 25.96%-0.85320 —-0.3012%
8.55% 34.8628%—0.40377 —0.22423
10.86% 44 87%—0.13P03 ~0.14032
i2.82% G7.49%0. 198623 ~0.03322
10.246% 87 .95%C.474971 D.0aT7111
10.90% 78.85%0.807428 0. 149770
7.37% 8&.22%1 .086363 0.235903
7. 05% S3.E7%
S.13% 28.40%
3.9&6% 9. .36%
0. 00Y% P9, 34%
D.d4% 100 .00%
0.00%  100.00%
D.00% 100.00%
0.00%  100.00%
Q.00%  100.00%
0.00% 100.00%
G.795142 = GEOM.MED.
1.618954 = 84,1 %
2.03605%8 = GEOM.STD.DEV.
3.623533 = MAGS MED.DIAM.
2.7 = DENBITY
QELQTE = AERO.DIAM.
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2a-May—d8 LUNG &

-— EXOGEMNUUS

FRUH. FRED . FROW
DIARPETER LUG.DERM. CUUNT  CUMLCUUNT PERCENT QUM FERC.CUM . PERL .. CUM ., PREL.
QulEE? —1.684397 g Q ), LHR 0 Ul
Q.0e279 -1 .58439 o 0 O L, 00% 0L Q0%
O.0343 —1.446470 ¥ ) QL O0% 0L 0%
0. 08H1 -1 .375R71 O i L 00% QL 00%
OLSlT —1.HE860 ] 8] 0L (ARl EMA
D.06EE —~1 . 1%aE 0 0 0. 00% L aLQ0Y
D2.078 —1.10790) o =] O.12% O.18%
DL,O9%H -1 .01863 2 &4 o.18% 9.83%
UoLiE -0.7e8l1l 2 & O.18% 0,35%
DLolaa ~0 H41463 ) i1 Q0.289% 0. 58%
D177 =0 /3808 11 22 .E4% 1.27/%
D.218 ~0.586154 =7 S 1.5&% Z.g8ae%
0.248 -0.57183& &0 109 3.47% 8.31%
O.3289 -0.48280 117 P=y=1- d.T77%h 13.09%-1.117/00 —-0.49243
$,.404 ~0.393581. 138 3é&4 7.99% 21 .08%-0.81002 -0,39635
0.494 =0.300651 170 534 Y.84% 30 .98%h-~0.3T0698 —1.301%3
D.609 -0.2153238 193 727 11.18% 42 1 O%-0.204814 —-0.20736
Q.747 =0.126&7 189 P14 10.94% S33.04%0.078130 ~0.11921
g.918 ~-0.03715 189 1105 10.94% 6£3.98%0.3&65589 -0.02945
1.13 0.053078 154 12359 g.98% FE.90%0.618708 0.Q04958%
1.38 Q.139979 153 1412 8.886% BLl.76K0Q.F09744 D, 140487
1.7 ©.2830448 107 1519 &.20% 87 .96%1.164988 0.220173
2.09 0.320144 =F-Y 1605 4.98% FP2.F4N
2.36 D.408R237 &l 16464 3.534% e a7
2.19 0.4¥8310 32 1498 1.85% 28.32%
3.8/ 0.387710 12 1717 1.10% PP el
G733 D.EVEEYI 7 178% D.a1% ¥ ,83%
2.83 0.7684468 2 1724 G.12% FP.FEU
7.186 0.H54913 4] 17248 0L Q0% i e L
g.79 0.743988 0 1728 0. Q0% P .94%
10.8 1.033423 i 17a7 QL. 0b6% 100, 00%
13.3 1.123851 0 17287 Q.00% 100.00%
16.3 L.212187 0 L7287 g.00% 100.00%
20 1{.30102% 0 1727 Q.00% 100.00%
Reqreasion Outputs
Constant -3,14362 a.718621 = GEOM.MED.
Std grr of Y Est 0.007609
R Scuared 0.999149 1.474524 = 841
Mo. of Ubservations 9
Degrees of Freedom : 7 2.052448 = GEOM.STD.DEV.
X Coefficienti{s) 0.312272 3.388492 = MASS MED.DIAM,
5td Err of Coef. .003443 .
3 DENMSITY
T.86%041 = AERO,.DIaM,
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25-May—-38 LUMG S

ULiog7 ¥
D.,02877 —~1.5%43° 1
,03083 —1.458470 Q
.42 —-1.,37571 [
0,017 =1.28650 0
0.0635 ~1.19722 b8
0.078 ~1.107720 3
2.0958 -1.018463 &4
0,118 =-0.98811 =3
o140 —0 34163 13
DA77 ~0.75202 1%
3.218 ~-).&858155 33
0.268 ~0.97154 53
0.32°9 —-0.482880 Y23
Q.404 -0 .393481 2Q
0.4946 =-0.30481 128
Q.609 -0.21538 115
0.747 —-Q.124&7 109
Q.918 -0.0371S 115
1.13 ©0.053078 21
1.38 0.139879 79
1.7 0.230448 =1]
2.09 0.320144 32
2.36 0.4082379 24
3.1% 0.498310 24
3.87 D.IBTTLD 7
4.72 0.6875493 &
T.E3 0.7406&8 4
T.lé 0.854913 ]
3.79 0.943988 0
13.8 1.033423 O
13.3 1.1238G1 Q
16.3 1.212187 Q
20 1.3031029 O
Ragrassioen Qutput
Constant
Std Err of ¥ Est
R Squared
Me. of Obzervations

Degrees of Freedom

0.380706
0. 003031

X Coefficientis)}
2td Err of Coef.

RO IO Sl S

o IV
S F

80
143
207
297
43%
340
649
784
= b
34
89

1021

1045

1 Qe
1074
1488
1084
1084
1084
1084
10846
10846
1088

-0.20772
0.Q065564
0.9993&6

<

Lo d

¥

e .

-— EXOGEMOUS
FROE.
e % LU
0.09% 0.09Y%

L9

0.09%

D00

i, DY,

3.18E8890

O, T, DL 00%

0. O9% . 18%

0. 28% D.48%

0.37% 0 .83%

- D hé% 1.289%

1.586% 2.7%%

1.38% 4.33%.

3.04% 7.37%

S.80% 13.17%-1.1133& -0.38478

5.89% 12.06U-0 BBOOT7 -0 ,4B89946

8.29% 27.38%-0.61123 ~-0.4037%

11.79% 39 .13%-0.28204 -3.29817

10.539% 49 .723%-0.00709 -0 .2099%

10.04% SP.76K0.252843 —0.12463

10.59% 70.35%0.54348% —0.,03342

8.38% 78.73%0.803485 0.0499%8

7.27% 86.00%1.0771239 ©.137713

S.06%  F1.07%

2.939%4 EL AN A

2.281% FH.2E2%N

2.214% FB.43%

0.64% FP.08%

D.35% F?.534%

O.37%  1D0.00%

.00 100.00%

O.00%  100.00%

G .O0% 100.00%

0.00% 100.00%

Q.Q0% 100.00%

0.00%  100.00%
0.,6817835% = GEOM.MED.
1.297126 = B4.1 %
2.09269% = GEOM.STD.DEV.

MASS MED.DIAM.
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2&--May-88

DIAMETER

LoG.DIAM.

LUNG &

COUNT

00387
i, 0279
0,243
0y, 0431
A )
L 0E3S
0. 078
IR L =]
.118
OL144
D, L7
L 218
O .268
0. 329
(A T8 7
1.49%
0. 509
D.747
0.718

Constant

Std Err o
R Squared
Me .

Coptffic
d

X
Std Err ©

—-1.443%7
~1.3543%
—1.48470
-1.37571

=i .28630
-i1.197az2
=1.107%90
-1.018a43
-0.92811
-0 .841463
75203
-0.68154
-0, 5713&
-0, 48280
-0.393461
-0 ,3045%
-0.21538
-0,.1268867
-Q.03713
0.033078
0,139379
Q0.230443
QL,380146
Q.408839
Q.498310
O.S87TL0
0.874h8693
D). 7635648
Q.334%13
0 .9243788
1.033423

-0

- 1.123851

Fegression Outputs

f Y Est

ot Observations
Degrees of Freedom

ientis)
f Coef.

0

Q.387382
G.00721°9

00 10 s = s b b b O

-0,185356
0.017804

0.99612%

10
8

-— SQILICA
FROE. FRED FR{OF
CuM, COUNT FEELENT CUM. FERC . CUM. PERC . CUM. FREC .
0. U0N QL0
0.28% D.22%
0L OOA D.22%
0. 00Y DL 22%
(EIRAIN) A 0.28%
0 . 0% 0.25%
O L DO% 0,22%
DL.a4k OL.&87%
Q. a4 1.11%
Q.323% 1.33%
O, 04% 1.77%
2.00% 3.77%
6. 43% 10,.30%-1.25747 —Q,39747%
7.78% 18.18%-0.91186 —0.48427
8.43% 26.61%-0,63353 —-0.39310
12.20% 38.380U~-0.279085 -0.28034
1Q.20% 49 ., 00%-0.0285863 —-0.19396
?.314% S8.31%0.214889 ~-0.,113517
8.87% - &7.18%0.453544 —-0.03&899
7. 545 74 .72%0.674280 0,.03531é
?.7&% 84.48%1.013825 0.146555
4.43% 88.91%1.211640 0.21134&
. 83% - FIB5%
3.99% F7.34%
2.00% 99.33%4
Q.22% 97 .3&A
DL Gan LOO, DO%
L00% 100,003
QL 00% 100 004%
Q.00%  100.00%
D.00%  100.00%
0.00% 100.00%
0.652280 = GEOM.MED.
1.386809 = 84.1 4%
2.126092 = GEOM.STD.DEV.
3.3595286 = MAES MED.DIAM,.
2.7 = DENSITY
S5.907658 = AERO.DIAM,
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25-May-88 LUMG & | —-— EXOGENLCUS
FROR. PRED . FROB
DISMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.FREC.
gt et e+ 1+ -+ - -+ -+ 4+ & 1+ - 13 - -1+ 13 54+ 111t
,0387 ~-1.564397 G O QL U0% 0L O0%
0.0287% -1 .9%5439 1 1 0.O7% 0.07%
D.0343 -1 .46470 0 1 O, Q0% D LD
,0421 -1,37571 O b1 0, GO D.07%
SL.0E1T7 —1,284A80 ] 1 L, O0O% 0L0T%
D.0635% -1.17722 O 1 L% 0 L%
TO,078 ~-1.107790 1 = DL0T7% 0.15%
2.0958 ~1.01363 2 4 0.15% 0.30%
U,118 —-0.92611 & a G . 30% QO.60%
D.144 —0.861463 7 15 0.52% 1.12%
D177 -0.75202 ’ 15 30 1.13% 2.35%
D.218 —0.66154 24 Sh L 1.80% 4,05
D.268 -0.57188 =0 109 . 12% 3.17%
D.38%9 ~-0.48280¢ 3 202 a.77% 1S.14%-1.02%172 —0.491464
2.404 —-0.39361 ?b 298 7 .20% 22.34%-0.786795 ~0.40133
0,496 —0.30451 129 427 P.E7% B2.01%-0.478618 —0.30045
0.680% -0.21538 131 358 g.82% 41.,83%-0.21112 -0.208B81
Q.747 —=0.12667 141 &79 10.57% S2.40%0.06164F ~0.11430
0.218 ~-0.0371S 125 824 9.37% &1 .7740.304072 ~0.028999
1.13 0.053078 114 240 8.70% 70.46%0.546818 0.053240
1.38 0.139879 118 10585 8.482% 79.09%0.815535 0.1446148
1.7 D.2830448 a8 1123 5.10% 84 .18%1.0020281 0.210&2%
2.09 0.3201446 =] 1208 &.15% 70.33%
2.36 0.408239 Si4 1259 4 OSYU P4 .38 —— o/
3.15 0.098310 34 1293 2.55% 2&.93%
2.87 ©,5837710 13 1311 1.35% F8.289%
4,75 0.8746693 14 1325 1.084% 7% .,33%
.83 0.745648 7 1332 C.32% 99 .85%
T.16 0.854913 i 1333 DL.OT7% FF.F3Y%
3.79 0.943988 Q 1333 Q. 00% P .93%
10.8 1.0334&3 1 1334 O.07% 100 . 00%
13.3 1.1238%1 0 1334 C.00% 100.00%
14.3 1.212187 Q 1334 0.00% 100.00%
20 1.301029 Q 1334 Q.00% 100.00%
Regression Output:
Eonstant -0.13382 0.731441 = GEOM.MED.
Std Err of Y Est - 0.Q1088%
F Squaresd Q.998259 1.621534 = 84,1 %
Mo. aof Obhsarvations 4
Deqgrees of Freedom 7 2.216902 = GEOM.5TD.DEVY.
X Coefficientis) 0.34374é6 4.897412 = MASS MED.DIAM.
Std Err of Coef. Q.Q05457
3 = DENSITY

8.4825&66 =

AERO.DIAM.
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Sa—May~A8 LUNG 7 -— SILICA
FRUE. ERED . PR
OIAMETER LGG.DIAM. COUNT CUM.COUNT PERCENT CUM,.FERC.CUM.FERC.CUM.FREC.
3, 0827 —-1.54397 Q 8] 0 ,00% 0004
D.02Y9 —-1.55439 o] ) Q. 0% 0. 00%
D.0343 -1 .45470 Q ) 0, 00 . 00%
Th,0ad1 —1.373571 O [ O, D% LIRS LR
0LELT7 -1 ERES0 1 1 .23% D.23%
,0a833 —-1.19722 0 i D.00% O.283%
U.O?E -1.10790 1 2 O.33% D.h8%
.958 -1.018463 1 3 0.23% 2. 6%%
0,118 =0.92811 4 7 0.93% 1.61%
Q. 144 —0.36163 & 13 1.38% 2.78%
D.177 =0.73202 & 17 0.F2U 3.70%
0.218 -0.6&6154 14 31 3.2t% 7.1iu
0.248 ~0.57188 22 =3 S.0SY% 12.1&658=1.13370 -0.3&6%48
0.38%9 -0.482880 27 80 5.19% 18.384-0.90T74& —-0.4931&
O.404 -0.39341 40 120 F.17% 27 .538%-0.480&601 =0.40284
D.496 ~0.30451 34 174 12.39% 39.21%U=-0.26157 -2.29906
0.409 -0.21538 57 231 13.07% T2.98%0.07488649 -0.17714
L0767 -0Q.1246467 &7 . 278 10.78% 63.76%0.359T70 -0.1118%9
0.918 =0.03715% 35 313 8.03% 71.79%0.3855879 -0.04379
1.13 ©.0583078 39 3s2 8.96% 80.73%0.38372784 0.04374L0
1.38 0.139879 33 385 7.37% g8.30%1.13137% O.13E791
1.7 9.28306448 23 408 S.28% 93.58%
2,09 0.3201448 10 o 418 2.39% 55.87%
2.386 0.908239 g 487 2.086% F7.F4%
3.15 0.498310 3 430 Q.469% 28.52%
3.87 0.887710 3 433 D.E7% F9.31%
4,73 0.676493 3 434 D.86F%  100.,00%
.83 O 7& &568 18] 434 DL00% 100 00%
7.16 54213 ] 434 OL00% 100, 00%
g8.79 0.943988 Q 436 Q.00% 100.00%
10,8 1.033483 Q 436 0.00% 140.,00%
13.3 1.123851 0 436 0.00% 100.00%
16.3 1.2132187 Q 436 Q,00% 100.00%
20 1.301029 "0 434 0.004 100.00%
Regressgsicn Outputs:
Caonstant -0.228024 0.&6022283 = GEOM.MED.
Std Err of ¥ Est 0.011a34%
F Squared 0.998013 1.20828% = 84.1. %
Mo, of Ubservations 9
Degrees of Freedom - 7 2.0013428 = GEOM.STD.DEV.
X Cozfficient(s) O.3013281%1 2.9552503 = MASS MED.DIAM.
Std Err of Coef., Q,00808Q
2.7 = DENBITY
9.1%41%1 = AERO.DIAM.
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2E-May-88 LUNG 7 -— EXOGENOUS
~r0n. ERED L FRRE
DIAMETER LOG.DIAM. COUNT CUM.COUNT PEPCEHT CUM.PERC.CUM.PERC.CUM. FRELC.
0V.0BR7 ~-1.44397 4] O L QO% 0 .00Y
D.02879 -1.55439 8 . Q0% T LO0n
D.0343 —1.44470 0 7 L 0% G LD0%
DLl —1.37571 i} o 0L, Q0% 3, D0
TL0S17 —1 28850 i 1 D LTR O.07%
00835 —1.10722 1 2 0.07% Lian
D078 —1.10730 3] 7 O .34% 0.48%
0.0958 -1.01863 & 13 s B A 0.33%
0.118 -0.924811 11 24 O.7SY 1.&63%
.14 -0 841463 is 39 1.02% 2.465%
0.177 —0.752028 23 &2 1.87% a.22%
D.E18 ~D.486154 38 100 2.59% a.81%
Q.248 ~-0.571846 =8 156 3.814% 10.862%~-1.3233543 -3.54785
0.327 -0.48280 78 234 S.31% 15.93%-0.99757 -0.4B780
0,408 -0,.39361 114 348 7.76% 23.469%-0.72420 -0.39646
0,494 =0.30451 143 491 9.73% 32.42%-0. 43642 =G.30037
0.&09 -Q.21%328 151 &4 19.28% 43.70%~0.16230 =-0.20871
Q.77 =0.12467 147 789 10.01% 53.71%0.095413 =0.12260
0.918 —-0.03718 128 17 3.71% 62.42%0.323557 -0.04437
1.13 0.053078 137 1054 2.33% T1.75%0.584412 0.040722
1.38 0.13987% 137 1191 Q.33% 81.08%0.88494% 0.141201
1.7 0.230448 108 1296 7.15% 38.22%41.177744 0.235032
S 2.09 0.320144 &8 1381 7 488% T FEL6SU
2.56 0.408239 St 1412 3.47% 9&5.12%
3,15 0.498310 25 1437 1.70% F7.82%
3.87 0.387710 17 1454 1.16% 98.98%
4,79 0.676693 10 1484 U.68% 79 .66%
.83 0.7656&68 S 1449 D.348%  100.,.00%
7.14 0.8854%173 O 14869 Q.00%  100.,.00%
8.79 0.943986 Q 1447 Q,0O% 100.00%
10.8 1.033a23 O 1467 QL.00% L1OO . 00%
13.3 1.1238%81 ] 1449 0.004 100.00%
16.3 1.212187 Q 14469 0.004 LO0.0Q04
20 1.30102%9 e} 145679 Q.004 100.00%
Regression Outputs
Constant -0.135448 3.70086868 = GEOM.MED.
Std Err of ¥ Est 0.0074648
R Squared 0.999322 1.51231&6 = 84,1 %
Ne. of Ubservations 10
Degrees of Freedom a 2.158390 = GECM.STD.DEY.
X Coefficienti(s) 0.334130 4,13733%9 = MABE MED.DIAM.
Std Err of Coef., 0.003078
3 = DENEITY

T.1864287 = AEROC.DIAM.
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2a-May—£3 LUNG 8

-— SILICA

FROE.

PRED . FROE

DIAMETER LOG.DIAM.  CUOUMT CUM.COUNMT FERCENMT CUM.FERC.CUM.FERC.CUM.FREC.
= - -

D, 0RET ~-1 584357 u] i
DL.Na279 -1 .S55439 3] 0
L3R =1 L H&4T0 ] 2
DL.0421 -1 .37571 i} Q
JLrZ1ET -1 .28850 i i
0.0635 -1 L1972 D 0
D078 -1 10790 o] 0
O.0958 -1 .0186&3 1 1
0,113 =-0.92811 O 1
0. 144 =0 ,841563 i 2
D LTFT -0 73202 1 3
D.218 —-0.56154% k4 12
de2e3 -0.T7184 17 29
0.389 -0.48280 3& 65
CL.404 -0,39361 =9 124
O.494 -0 .,304351 =8 i32
0.509 -0,21538 et 242
D.747 —-0.12647 &7 309
.28 -0,03715 ol b Icr-1¢3
1.13 Q.033078 &3 427
1.38 9.,139879 &3 420
1.7 0.330448 37 Se7
.09 0,.3201486 41 S48
2.3 0.4082839 23 =71
3.13 2.498310 8 S99
3.87 D.587710 =) &07
Q.78 D.8764693 b &08
£.83 0.7585&68 0 &08
7o1l8 0.d54913 O s0g
8.79 0.943988 O &08
10.8 1.033443 8} &08
153.3 1.123851 O 608
Regression Qutput:
Cunastant -, 128373
Std Err of ¥ Est 0.013855
R Squared 0.997172
Mo. of Dbservations ?
. Degrees of Freedom 7

X Cogefficienti(s) 0.311330
St Err vf Coef. Q.00&2E7

0005
(RT3
(AN Iny A
0. 0%
RIS ()4
G.14%
0. 00%
D.16%
dalsn
1.48%
2.80%
S.72%
P.70%
?.344%
?.87%
11.02%
F.05SY%
10.36%
10,36%
8.09%
&.74%
3.78%
1.32%
1.32%
O.14%
2 .00%

O.00%

0.00%
Q. 00%
Q.00%

DTS LA

(A TR I3 4

D, 00%

Oy, D0

i, 00N

OO0

D), D0y

D.1a%

a.18%

O.33%

(I A

1.97%

&4, 77Y
10.69%—-1.23174
20 .3%9%-0.83331
29 .93%-0.23527
39.80%-0.26436&
20.828%0.021123
S99 .8740.25568S
790 .23%0.5340027
80.39%0.867739
B6.68%1 . 1046490
F3. 43
97 .20%

Fg.52%
P9 .84%
100 00N
100 00
1Q0..00%
100, 00%
100 Q0%
100 .00%

0.732090

1.53401828 = B4.1 %

2. 0480049

3.514086

I

e e caar S o b L e L L D it WS A e S T e e e S e o oy e T S v s iy T ST U v R et S e o A p—— -
T R R RN T e e e e e L S T N T e e S s s mEEr =

-0.30724%
~0.323831%
-0 2904640
-3, 20608
-0.117183
=0.0641%
Q. 044T68
0. 1658395
0.22078%

GEOM.MED.

GEOM.STD.DEV.

MASS MED.DIAM.

2.7 = DENSITY

S.774832 = AERO.DIAM.
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2E=-May—-83

.iagl
D.0%17
0. 0835
0,078
L. 0eS8
.1183
D.144
Da 177
D.218
O.268
0,327
O, SOy
0,476
0,609
2,747
2.918
1.13
1.38
1.7
2.09
2.36
3.15
3.87
4.75
.82
7.14
2.79
19.8
132.3
1.3
20

Constant
Std Evrr o
R Squared

-— EXCGENOUS

FROE.
"CUM,COUNT PERCENT CUM.PERC.,CUM,.FERC.CUM.FRED,

LUNG 8
LO0G.DIAM. COUNT
=1 .&43%7 O
-1.5543% O
=1 .46470 0
-1.373871 Q
—-1.28&50 D
~1.19722 s
-1.107%940 i
~1.01863 &
-3.728811 3
-0.84163 &
-3, 75202 14
~. 66154 35
—-0.57186 =]
=0 . 48280 127
-0.39361 a3
= .30458 211
-0.21338 226
-0, 13667 254
~G.03715 236
0.053078 278
J.13987%9 207
Q,230448 181
2.3280146 - 137
Q.408237 107
Q0.4983140 =8
2.,5877140 45
D.6T6873 17
D.7865648 it
2.8T4213 2
J.943988 3
1.03346423 2
1.123851 v
1.212187 Q
1.301029 o

Regressicon Outputs

f Y Est

Ne. of Observations

Degrees o

f Freedom

X Coefficientis)

Std Err o

T Coef.

Q.325842
0. 006377

—Q,09874
G.009310
Q.9987246
q
7

FRED.FROR

¢.00% (IR

0.00% 0 LO0%

Q.00% O« A

Q.00% 0N

0L O0% (R wie i

[SIRVIE}A D.00%

2. 00% 3. 00%

2.1a% 2,164

Q.12% 0.29%

J.24% 0.33%

Q.41% Q.F4%

1.47% 2.41%

2.34% =.33%

S.19% 10.53%-1.233981 -Q.30072

8.29% 18.82%~-0.88855% -0.383427

8.62% 27.44%-0.,56080% —-0.289T01

7.283% 35.67%-0.34797 —-0.210182

10.37% 87 .04%-0.075610 -0.12154

F.64% S6.468%0.,172163 —0.040354

11.11%4 &7 .78%0 . 470308 O.056503

8.45% 7&.26%0,.7818035 0.138452

7 .39% 83.63%0.980112 ©.28241°7

b.414 F0Q.04%

4.37% Fa.al¥

2.37% S&.T774

1.88% 28.63%

T.6F% 99.35%

Q.43% 39 .80%

0.08% 99.88%

Q.0a% 3% .92%

0.08% 1Q00.00%

0.00%4 100.200%

0.00% 100.00%

Q.00% 100.00%
0.800307 = CEOM.MED.
1.894787 = 84,1 %
2.117593 = GEOM.STD.DEV.
4.332146 = MASS MED.DIAM.

3 = DENBITY

7.303497 = AERO.DIAM.
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2H—-May-88 LUNG 9 -— Silits
FRUR. RPERED  FROY
DIAMETER LME.DIAM. CUOUNT  CUM.COUNT PERCENT CUM.PERC.CUM.FERC.CUM.FREC.
R R R I N L N N I S N S N N N S N I S N S N N N N N I R R R S R S T s NS s S S SS ST R DS =
0L.02ET7 —1.464397 0 0 Q.35 10, QY
Q.0879 —1.35439 < u) 0,004 2. 00%
QLi0da3 =1 .4840710 O v 0, 00% 0L 0%
L, 0ed] -1 3T L - O 0..00% . 00%
G177 =1 .88450 ] £} 0L 00% 0L NI
L0635 —1.19%Ee 1 1 Q. 144% D,14%
0,73 =1.10790 v i 0.00% 0. 14%
2.0938 -1.0184683 4] 1 0., 00% Q.14%
.1183 -0.72811 2 3 O.28% O.43%
D, 1449 -0 _ Q@416 & 7 J.57% 0.99%
D.177 -0,792028 5 12 O.71% 1.770%
D.215 ~0.66154 is 30 2.33% 4.28%
¢g.268 —0,57134 45 75 &.38% 10,.&64%—-1.43445 ~-0.5918Y
QL30T -0 . 48280 &5 140 F.e=% 19.86%~0.88191 -0 ,48744
0,404 —-0,39361 a7 227 12.34% 32 .380%-0.,47083 -0 ,38398
2,495 -0,.30a451 7S 323 13.62% 45.82%-0.10764 —0,.28539
-0.607 -0.21338 71 flo 12.914% S8./72%0.223587 —5.19492
Q.747 -Q.126867 &7 481 F.50% 68 .23%0.482811 -0.12309
0.218 -0.03715 70 351 ?.93% 78.16%0.784308 —C,043E4
1.13 0.053078 33 604 7 .22% 83.87%41.063085 0.032433
1.38 0.139879 39 543 3.93% Fl.21%
1.7 0.230448 21 bédy 2.98% Fe.18%
e 24009 0,3801496 19 £83 2.70% ?6.38%
2.36 0.408239 14, 597 1.99% G . B7%
3.15 0.498310 & 703 0.83% 99.72%
3.87 2.587710 Q 703 Q.00% T 99.78%
4.73 D.8766793 i TCn lL.lan B9.858%
5.82 0,765648 1 ) 705 Q,14% 100,007
7.1& 0.894913 8] 703 O.00% 160 00Y%
8.79 0.943988 QO 705 0.00% 100.00%
10.8 1.033423 8 705 H,00% 100 .,.Q0%
i3.3 1.123851 Q 703 0.00% 100.00%
Regressiocn Output:
Cunstant ’ -0.25416 0.554412 = GEOM.MED.
53td Err of Y £=t 0.017038
R Gquared Q.994787 1.035879 = B4.1 %
Mo. of Uhservations 8
Degrees of Freedom & 1.868428 = GEOM.STD.DEV.
X Covefficienti(s) ©.2714786 1.790394 = MASS MED.DIAM.

SLd Evrvy of Coef. 0.008022
2.7 = DENSITY

2.741717 = ARCHU.DIAM.
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25—Mav~88

DIAMETER LUG.DIAM.

TR R SRR SRS =R

J.0287
0, 0279
0, 0343
D, 0421
0,517
L0633
0.073
2 ,0938
D.118
G144
D177
D.213
) .2468
0.389
Y 404
Q.494
3.4609

Q.747

0.918
1.13
1.38

1.7
S 4 5 )
2.56
3.13
3.87
4.73
5.83
T.16
8.79
io.8
13.3
16.3
20

Censtant

-1 .64397
-1.355439
—1.46470Q
-1.37571
-1.28&80
-1.19722
-1.1079Q
—-1.01863
-0.92811
-2 .84163
~.75308
-~} .hé&154
—-0.57184
-0 .48280
=-2.30431

-0.21538

-0.128687
~3.03718
0.083078
0.139879
0.230448
Q. 380146
0.408239%
Q.478310
Q.387710
J.67546%3
C.765668
G.834713
0.943988
1.0334283
1.123881
1.2:12187
1.301029

Regraession Dutput:

Std Err of Y Est

R Squared
Mo - of Obhservations
Degrees of Freedom

X Coefficientis)
Std Err of Coef.

©.007388

3

LUuNG 7 —-— EXQGEMOUS
FROE. FRED .PROE
COUNT  CUM.COUNT FERCENT CUM.FERC.CULM.FPERC.CUM.FRELC.
) 4} AR e el A O
Q 9] O LO0% O L Q0%
O ) IAeie} A O, 0
0O 4] O 0% UL D%
) O O 0%, 0, D0
1 i D05 0.0
0 1 Q. O0% QTN
a 3 O.10% 0. 15%
S =] Q.29% Q.39%
g 16 0.39% O.77%
13 2% Q.&3N 1.40%
41 7O 1.78% 3.38%
101 171 4.88% 8.27%
134 305 f.48% 14.75%—-1.04540 -0.50355
187 72 3 .08% 23.79%-0.720%96 —0.40087
241 733 11.65% 35.44%-0.38110 -).29331
228 9&1 11.03% a6 .47%-0.09077 —0.20142
224 1185 19.83% 57.30%0.188441 -0.11305
220 1405 10.804% &7 .F%0 . 474727 ~0.028344
172 1577 8.38% 75 .26%0.72250% 0.055379
149 1724 T.21% 23.46%0.973758 O, 138499
107 1833 S.17% 88.64%1.197857 0.20&424
21 1924 &, 40% F3.04%
58 19832 2.80% P5.34Y
35 2017 1.69% 7 .o3%
290 2037 D .?7% 28.50%
i3 Lkt 0 .87% 289.37%
? 2064 Q. aak % .31Y%
3 2067 2,157 PR .25
1 2068 D.05% LO0.00% .
) 2068 0,00% ioo.bO%
o 2068 Q.00%  100,00%
s 2068 0.00% 1Q00.00% -
Q 2048 Q.00% 100.00%
-Q.1726% 0.671905 = GEOM.MED.
0.0160846
0.994&£199 1.392531 =
=]
7 2.072310 = GEOM.STD.DEV.
0.31464946 3.305853 MASS MED.DIAM.

= DENSITY

3.725905 = AERO.DIAM.
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2b—May-89 LUNMG 10 -— SILICA

FROB. FRED .. FROE
DISAMETER LOG.DIAM. COUNT CUM.COUMT FPERCENMT CUM.FERC.CUM.FERC.CUM.FREC,

R e e e N e e T L I . N T S I R N T S E T s se T s TN TSNS s TSI Rl RS

Q.02g87

-1 .484397 ] 0 Q.00% 0L 004
D.,0879 -1.35437 0 Q O.Q0% 0.G0%
D.03483 ~1_ 448470 ) QO O, 00% 0., 00%
D .agl -1 37571 2 0O . 00% O 00%
DLEl7 -1 L28650 i 1 O.21% O.21%
L0e35 —-1.197882 & 1 0. 00Y% D.21%
D048 =1 10790 2 3 O.461% Q.62%
0,09928 -1.01363 4 7 0.83% 1.45%
0,118 -0.98811 é 13 1.244% 2.49%
0. 144 —0.B4ls3 9 22 1.86% 4. 255
5,177 =D.,73202 b 27 1.0ay S.39%
0.218 -U.64155H 2 31 L7 15,5380 -1.823586 ~i.86504
D.268 -0.Z71848 26 77 5.38% 1S.94%-0.99706 —0.37540
0,389 —-0.48280 33 110 &.83% 22.77%-0.72371 —-2.48508
0,404 =0,39361 38 148 7.87% 30.64%-0.51494 ~).39606
0.4946 -0,.30451 &7 195 F.73% Q0. 37%4-0.284933 —-0.2v798
0.609 -0.21538 L2 237 8.70% 49 .07%-0.02393 -0.21422
Q.77 —-0.12647 49 284 10.14% G92.21%0.2838442 ~0.1 14684
0.718 -0.037LS a5 331 7?.32% 68.53%0.491380 ~0.022%956
1.13 Q.05%3078 aa 3&3 &6.63% 79.16%0.687731 0.04%9913
1.48 0.139879 31 394 5.42% 81.87%0.908%30 0., 129785
1.7 0.230448 30 Y2 &6.21% g87.78%1.15868F14 O.226053
2,09 O.32014s 23 L4477 - &.76% F2.354
2.586 0.40823%2 17 G54 | 3.32% FH.0T7%
3.1% 0.498310 7 571 1.45% 97 .358%
A.8% 0.387710 <Q 480 1.88% I .3a8%
4,72 D.476693 2 SE2 D.41% ?P.7%%
.33 0.755458 L 483 C0L21% 100.00%
ZL.15 0,8384913 Q 483 0 L% 100..O0%
B.79 0.943%38 O 483 Q.00% 100.00%
10.8 1.033423 O 483 D.00% 100.00% _
13.3 1.1283681 o 483 Q,.00% 10Q0.00%
16.3 1.212187 Q 483 0.00% 10Q.00%
f0 1.301029 o 483 ¢.00% 100.00%
Regressicon Output: :
Constant -0, 20534 Q.62832844 = GEOM.MED.
Std Err of ¥ E£st Q. Q07706
H Sgquared 2. 999388 1.464%10 = 4.1 %
Mo, of Oheervations 11
Degr ges of Fresedom ? 2.350472 = GEOM_STD.DEV.
X Coefficientis) O.3711LE5 5.87S424 = MASS MED.DIAM.
Std EBrr of Coef. ©.0030&0

2.7 = DENBITY

?.1561357 = RERU.DIAM,
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£5-May-88 LUNB 10 - EXOGEMOUS
PROE. FRED.PROR
DIAMETER LOG.DIAM. COUNT CUM.COUMT PERCENT CUM.FERC.CUM.PERC.CUM.PREC.
D.03287 -1 84397 Q0 0 . 00% 0 0%
D.02772 —-1.55439 1 1 . 09% D .09%
D.0343 ~1, 06470 0 1 0. 00% O.09%
Gi.0agl —1.37571 J 1 2 L0 D .09%
D.0S17 —1.284&50 2 3 0.18% 3.28%
D.06835 ~1.13728 O 3 0..00% 0.28%
0.073 -1.1077990 3 & 2 .28% O.S55%
0.05958 -1.01863 7 13 D.sa% 1.20%
9.118 ~0.72811 7 20 Q. &64% 1.84%
D.144 -0 ,.846163 14 34 1.29% 3.13%
D177 -0,752302 17 St 1.56% 4, &69%
0.218 -0.56154 43 Fa 3.9&% 8.455%
O.268 —0.37186 &5 159 5.56% 14,63%—-1.08084 —0.57910
0.38% -0.48280 bt 223 5.89% 20.52%~-0.8€8F17 —-0.49014
O.404 -0.39361 92 315 8.46% 28.98%-0.56301 -0.38312
0,496 —0.30451 828 403 8.10% 37.07%-0.33702 —-0.2%9225
0.609 -0.,21538 az 483 7.54% 44 ,68%-0.13859 —-0.21248
0.747 =0.12&67 0 373 8.a84 S2.90%0.0744%2 -0.12480
©.918 -0.03715 2?1 bbb 8.37% 61 .27%0.2898772 -0.03904
1.13 0.083078 a3 749 7.64% 68.91%0.308030 0.045093
1.38 0.139877% 80 889 7.36% 76.26%0.728754 0.133837
1.7 0.2304448 75 03 4.99%  B83.26%0.963828 0.231571
2.09 0.320146 a8 343 S.30% BB8.39%1.1956%5 0,3283973
2.348 0.408239 - &0 1003 3.48% F=2.27%
3.15 $.498310 30 1033 2.76% F5.03%
3.87 0.587710 av 10360 2.48% F7.32%
4.75 0.6T4&693 11 10718 1.01% 78.33%
5.83 0.7&856468 i1 1082 1.01% FPF.34%
T.16 0.354913 3 1083 QJ.28% 73 .88%
8.779 0.943988 i io8s 0.09% F9.91%
19.8 1.033423 Q 10846 0.00% Fe. LU
13.3 1.123851 i 1087 0.09%  100.00%
1&.3 1.212187 o) 1087 0.00% 1Q0.00%
20 1.301029 Q 1087 C.00% 100.00%
Regression Output: i
Constant -0.13675 Q0.89701i65 = GEOM.MED.
3td Err of Y Est Q.00741 4
R Sguared 0.999434 1.759181 = B4.1 %
Ma. of QObssrvaticons 13
Degrees of Freedom ? 2.323873 = CEOM.STD.DEV.
X Comfficient(s) 402067 F.1194684 = MASS MED.DIAM.

Q
Std Ery of Coef. .003188

1S.79578

DENSITY

AERG.DIAM.
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ESMay-88 LUMGB 10 - EXGGENCUS
FROE. PRED.PROR
DIAMETER LOG.DIAM, COUNT CUM.COUNMT FERCENT CUM.FERC.CUM.FERC.CUM.PREC.
3.0387 -1.584397 Q0 0 0. 00% G . O0%
0.027% -1 .S5439 1 1 0.09% 0,09
D.0343 —1.46470 ) 1 0. 00% 0, 09%
D04adl -1 .37571 v] 1 [SIRRI)A 09N
%.H’l —~1.285650 2 3 .18% 0 .28%
Y.O063E -1 .13722 9] 3 0L O0% 0. 28%
2,073 —-1.10790 3 & O.28% 0.55%
3.,0958 —~-1.013863 7 13 i .54 1.20%
D.118 ~-0.92811 ' 7 20 O.865% 1.84Y%
164 ~0.84163 14 34 1.29% 3.13%
D.1T77 ~0.75202 17 S1 1.56% 4 49%
L2118 -0.48154 63 T4 3.956% 8.55%
D.268 -0.57184 &5 159 5.78% 14.63%-1.050446 ~0. 57910
0,389 ~0.48880 18 223 S.89% 20.52%~0.828917 -0.49014
O.004 -Q.39361 g2 315 8.44% 28.78%-0.56301 -(,.28312
0,498 =0.30451 38 403 8.10% 37.07%-0.33702 -2.29226
0.609 -0.21538 ac 4895 7 cS4% &4 ,628%-0.13837 -0.21248
0,747 -0.125647 0 575 g8.28% S2.90%0,.074492 —-0.12680
0.918 -0.03715 91 _ bbb 8.37% 61.287%0.292778 —-Q.03904
1.13 0.053078 83 7649 7 . 64% 68.91%0.302030 0.0943093
1.38 0.139379 20 829 7.36% 76.26U0.722754 O, 133837
1.7 0.230448 74 035 &8.99% 832.26%0.965828 0.231571
2.09 Q.320146 =8 P63 S5.30% 88.39%1 .17T635 0,323993
2.36 0.408239 - GO 1003 3.&68B% 92.27%
2.15 0.4%98310 20 1033 . 2.76% FT.03%
3.87 $.287710 a7 10&0 2.48% ?7.53%
4.7 Q.6T48&73 11 1071 A e & i A ?B.33%
5.83 0.7656468 . 11 1062 1.0l % PF.54%
T.l4 0.854713 3 1085 2.28% PG .82%
8.79 ¢.943988 1 1086 Q.09% F9.914%
10.8 1.033423 Q 1085 0.00W .21
13.3 1.12385%1 13 1087 0.09% 100.00%
16.3 1.2812187 0 1087 0.00% 100.00%
20 1.301029 o] 1087 T.00% 10Q.00%
Regression Output: :
Constant -Q.1386875 D.697016 = GEOM.MED.
Std Err of ¥ Est Q.007414
R Squared Q.979434% 1.759181 = B4.1 %
No. of UObs=2rvations i1
Degrees of Freedom 4 2.523873 = GEOM.STD.DEV.
X Coefficientis) O.4020467 F.119684 = MASS MED.DIAM.
3%d Erry of Coef. £.003138
3 = DENSITY

1S.79572 = AERO.DIAM.
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26—-Mayv-88

DIAMETER

D .o2a7
0,03279
0 .0343
O L0821
[IER1S B
L0838
D078
2.0958
d.118
D.1446
0,177
D.218
0.248
0.389
0.404
0.4694
0.4609
0.747
0.218
1.13
1.38
1.7
2009
2.%4
3.1
3.8%7
&y, 75
S.83
7.14
3.7%
10.8
13.3
16.3
20

Constant
Std Err o
K Sguared

LOG.DIAM.

-1.64397
-1.5543%
~1.45847
-1 .37571
~1 . 295650
—-1.19722
-1.107%0
—-1.018&3
- 92811
~-J.84143
~() . T7E302
—-.a86154
-0.8718&
-0.48280
-{.39341
-0 .30651
-0.21534
=-0.124847
~-0.0371%
0.053078
0.139879
0.,230448

J.3320144. -

0.408839

0.498310

2.2587710
0.576693
0.755668
0.834913
0.943988
1.033423
1.123851
1.212187
1.3010289

Regression Uutput:

=-.264615
0.018997
0.7944649%

T Y Est

LUNG 11

COUNT CUM.COUNT PERCENT CUM.PERC.CUM.FERC.

M. of COhservations

Degivees of Freesdom

X Coeffic
Std Err

tentis}
t Coet,

0.33111°82

0.00B8589

135
183
23&
287
308
338
340
378
389
394
401
403
4Q3
403
403
403
403
403
403
403

?
7

O L0000
0L, 00%
0. OGHA
0,00
0 . Q0%
O.25%
O Q0%
D .25%
Q.74%
0.99%
1.99%
4.71%
&, 70%
8.440%
?F.43%
i1.91%
13.18%
12_66%
S.21%
7. 44%
S5.46%
& .47%
2.73%
1.74%
1.26%
0. SO
Q.Q0%
0L 0%
o 00
Q.00%
Q..Q0%
0.00%
0.00%
Q.00%

0

-—- BILICA

EROE.

(A Ty 1A
0L 0%
0, Qi
D:QQ%
0 L. 00%

O.25%

0.25%
0.30%
1.24%
2.23%
4.23%
2.93%

180

15.63%~-1.00937
24 .07%-0.71212
33.50%-0.43455
45_41%-~2.11813
S8.5&8%0.221327
71 .228%0.568714
Th.43N0.727926
83.87%0.98946%4
89.33%t .232821

93 .80%
F6.23%
Q8.26%
32 .,.30%
100, 0D0%
100,00%
10 00%
100,004
100.,00%
1G0 Q0%
100 .00%
100.00%
100.00%

-541811 =

1.109277 =

2.047330 =

2.5282564

94.150341

2.7

-0.580358
-0.48775
-3 . 40138
-3.30271
-0.19737
-0.08917
-0 .039562
0.041833
0.117492

GECM.MED.

B4.1

%

GEOM.STD.DEV.

MASS MED.DIAM,.

DEMSITY

RERO.DIAM.
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25 -May-38 LUNG 11 . —— EXOGEMOUS

FROE. FRED.,FROE
DIAMETER LOBG.D0IAM. COUNT CUM.COUMT FERCENT CUM.PERC.CUM.FERC.CUM.FREC.
D.08827 -1.84397 ) O O.00% DLG0N
02,0879 ~-1.325437 G O 0 .00% O.00%
L2303 =1.48470 O O G .00 3.00%
0.0431 —-1.37571 Q 0 G a00% 0D ,00%
02,0817 -1.,2B&E0 i 1 Q. 10% D 1%
D,0&635 -1.19727 4 5 0. 38% . a8%
D078 —1.10790 1 6 0. 10% 0,974
0.0958 —-1.018&3 10 ié6 WIS bt A 1.334
2,118 -0.,928811 132 29 1.15% 2.67%
DL las =0, 3846163 i2 40 1.15% 3.32%
D177 =0,73202 22 &2 2.10% S.72%
D.218 ~0,&58154 43 103 4. 10% 10.084%~-1.26T1LT -0 87368
D.268 -0.T71364 77 182 7.35% 17.37%~-0.94213 —-0.546738
2.389 —0.48280 87 269 8.30% B2S.87%-0.68281 —0.4T7T73
D.404 -0,39361 82 351 7 .B2% S3.47%-0.43473 -0.40131
D.496 —-0.30431 115 466 10.97% iy , 47R=0, 14284 -0 30571
T.460%9 -0.,21338 123 =89 11.79% 56.,20%0.1539856 —0.20477
0.747 =Q.128667 iia 701 10.69% £&6.87U0C, 445332 -0.11337
2.918 =0,03715 21 772 8.58% 75.974%0.700812 -0.02978
T 1.13 0.053078 T4 864 7 .086% 82 .63%40.94213%9 0.042173
1.38 £.139879 57 . 323 S.04Y 88.07%1.170525 0.1238%&
1.7 €.230448 52 7S 4 .64 F3.03%
R.09 0,.320148 32 . 10Q7 3.05% F56.09%
2.596 0,408239 17 1024 1.62% F7.714%
3.15 Q0.478310 15 1039 1.43% P9.14%
2.87 0.587710 5 1045 0.S7% F9.71%
4,75 Q.678646F3 1 1048 0.10% 9 .81%
5.83 0.7554648 i 1047 D.10% T .F0Y
7.16 0.854913 1 10483 SL.10% 100, 00%
8.79 0.943988 Q 1048 0.00%  L00.00%
10.8 1.033423 s] 1048 0.00%  100.00% .
14.3 1.123851 8] 1048 0.00% 100.00%
1&.3 1.212197 Q 1048 0.00% 100.00%
20 1.301029 0 1048 0.00% 100.00%
Fegressiaon Output:
Canstant -0, 25907 Q.580711 = GECM.MED.
Std Err of Y Est 0,010333
R Sguared Q.99686%6 1.169780 = 84,1 %
Ne . of Observations 10
Negrees of Freedom 8 g2.124125 = CEOM.STD.DEV.

X Comfficient(s) 3.02828760 = MASS MED.DIAM.

Std Err of Coef.

©0.3287180
D.004179

8]

= DENSITY

5.23857% =

ARERO.DIAM.
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Z&—-Mav—88

CisMETER

LUNG 12

-— SILICA

FROE,

184

FREL . PRUR

LUG.DIAM.  CULNT  CUM.CUUNT FERCENT CUM.PERC.CUM.FERC.CUM.FREC,

L0EET ~1.643%7 0 0 LR SLE)A 0, 00%
N,0879 —1.8543% i ) 0L, 00% QL 00%
L0343 —1.4804T0 i (o 0, 0% LTSI
Denadl —-1,37371 0 0 0, Q0% 0, D%
L0517 —1.288690 b <1 PRI e 29N
1.0635 -1 .1972 1 2 0D.29% 0L, ST7U
D.078 —1. 107940 = o4 OQ.5TH 1.15%
3, 07E8 -1.01863 3 7 O.86% 2.01%
G.118 ~0.92811 a2 3 Q.57% 2.58%
D.144 -0.84163 F 13 2.98% S.ie%
D177 =3,759203 & 24 1.732% 65.38%
.213 —O.50155 a3 32 2.2%% FL.1TN
0.2868 -0.371386 &1 53 &5.02% 15.19%—-1.,02740 =0, 56085
0.3289 ~0.48880 260 73 S.73% 20.924%-0.B1545 -0 ,48452
Q.404 -0,39361 26 39 7 . 45% 28,.37%-0.38098 ~0.40514%
.46 ~0.,.30651 32 131 F.17% 37.54% -0, 324464 -0 ,31T73
0.609 -0.21538 40 171 11.46% 49,00%-0,0285746 ~0.21147
D.747 -Q.1246&67 40 =11 1t.4&6% EQ.46%0 . 28712068 -0, 10787
0.918 ~0.Q3715 32 243 2.17% §£9.63%0,5388&69 -0 .020138
1.13 ¢.053078 18 2at S.16% L4, 7RU0 676210 0033371
1.38 0.139879 29 290 8.31% 83.09%0.959616 0.132224
1.7 0.230448 23 313 &8.3%% 89.68%1.251339 0.233978
2,09 0.3280146 1) 323 2.87% . F2.534%
2.56 0.408239 17 340 4 . .87% F7.42%
3.15 0.498310 =] 345 1.43% 28.35%
3.987 £.287710 3 348 0 .8&% FFR.T1LN
4.7 B.878693 1 363 D.a9% 100, 00%
.83 0.755548 23 347 D.00% 100 ,00%
TL186 0.8545913 ¢] 343 Q.Q0% 10 a0%
8.79 0.9437¢4 0 3493 O.00%  100.004%
10.8 1.033423 .0 ZLq Q0.00% 100,004
13.3 1.123881 Q 34 0.00%  100.00%
14.3 1.212187 Q 3432 Q.00% 100.00% -
20 1.301029 &) 349 0.00% 100.00%
Regression Qutputs
Constant -, 20249 Q.627344 = GEOM.MED.
Std Err of Y Est Q0.013752
R Squared . . 0.9976%0 1.400587 = 84.1 %
Mo. aof Observations 10
Degrees of Freedom 3 2.232558 = GEOM.ZTD.DEV.
X Coeffigientis) O,348802 4,3444687 = MASS MED.DIAM.
Std Err of Coef. 0.005233
2.7 = DENSITY
7.139049 = AERO.DIAM.
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25—May~83

LUNG 12

-= EXOGENGUS

: FPROR. FRED.FPROR
DIAMETER LOG.DIAM. COUNT CuM. CDUNT HERCnNT CUM.PERC.CUM.FPERC.CUM . FREC.
=4 ] R I e N EE T EEEESNmn= T T E TR ORISR RImE=ERE

Q. udaf -1.&4397 0 2 0,004 QL Q0%
0,0879 -1.55437 1 1 0.10% Q. 10%

D,023463 —-1.54&470 O i DL D0% 0. 10%
2.0421 -1.37 71 i ! 0 Q0% e 10%

02,0817 28630 1 2 0. 10% D.17%

0635 —..19782 2 & 0.17% 2.38%

2,078 —-1.107%0 &4 3 Q,.38% 0.76%

1. 0958 —-1.01863 & ig2 G .38% 1.14%

7,118 -0.72811 8 20 0.76% 1.91%

D.184 -0 ,841463 1&: 34 1.53% 3.43%

DL1TT7 -0.TEe02 21 37 2L, A0% T.43%

0,218 -0.566154% 36 23 3.43% B.837%

D.268 -0.37186 1= 159 &.29% 1S.16A-1.,08858 -0.38117
2.329 -0.48280 &9 228 &.58% 21.73%-0.78793 -0.49273
D.404 -0,39361 7 325 g.25% 30.98%-0.30524 -0.38884
QL4986 -0 ,30451 0 &13 8.358% 32.56%-0.27073 -0.30266
0.609 -0.21338 107 S22 10.20% 49.76%-0.,00612 -0.20542
Q.747 -Q,.12467 10é6 628 10.10% 32.87%40.2T56346 -0, 10922
0.518 -Q.03713 85 713 3.10% 67 .97%0.475555 -0.02840

1.13 0.033078 Ta 787 7.05% 75.028%40.683631 ©.0480352

1.38 ¢.139877 72 837 &.86% 81.892%0.914408 0.1328848

1.7 0.230448 &Q 3179 =Z.72% 87.61%1,148632 0.218945

2,09 3.320146° 35 =1 3.34% PC. 704U -

2.5& 0.408239 &1 IS 3.21% ?4.85%

. 3.15 0.498310 26 1021 2.48% ?7.33%

3.87 0.587710 14 1038 1.33% FH.67%

4,73 0.675693 ? 1044 Q.86% F.524%

5.83 0.75654668 4 1048 . 38% ?F,70%

7.18 0.854913 2 1048 0. 00% ?F.20%

8.79 $.943988 1 1047 V104 100,004

10.8 1.033423 o) 1049 0.00% 100Q.00%

13.3 1.1238351 Q 10493 0.00% 100.00%

t6.3 1.212187 Q 10649 Q.00% 100.00%

20 1.301029 Q 1069 0.00% 100.00%

Fegression OQutput:
Constant -0.20317 0.624363 = GEOM.MED.
S5td Err of ¥ Est Q.010597
F Sguared 0.3998&28 1.459900 = 864.1 %
No. of (Observations 10
Degrees of Freedom ‘ 8 2.330757 = GEOM.STD.DEV.
X Coafficienti(s) 0.3&87497 5.367602 = MASS MED.DIAM.
Bed Err of Ceef. 0.004814

3 = DEMSITY
7.274959 = AERGO.DIAM.



26-May-23 LUNG 13 .
DIAMETER LOG.DIAM. COUNT
w.uE:~ -1.4894397 5]
0.0379 -1.5%439 0
DL0343 =1.448470 0
D.00621 ~-1,.37571 i
L0517 -1, 28850 3
D, 0538 =-1.,19722 4
D078 =1.10770 2
» P58 —-1.0138463 p
D.118 -0.22811 3
6 144 -0.84163 i1
N, 17T -0 7ER0R is
3,218 -, 548154 a1
0.268 -0.37186 &0
0,389 -0.4828¢ &0
0,404 -0 ,39361 &8
Q. 4946 —0.30451 72
D.609 -0.,.21338 72
D.747 —Q,.12667 73
Q.718 -0,.03713 &5
1.43 Q,0353078 31
1.38 2.13987%9 43
1.7 ©.2304483 20
=.09 0.3201446 11
2.56 0.40833% 1
2.1% 0.43€3190 4
3.87 D_.SHTILIO =2
9.75 D.8T78&73 0
5.83 0.7655848 )
F.lbs D.884913 O
8.79 0.943988 s
13,8 1.033423 O
13.3 1.1238351 Q
1.3 1.212187 0
20 1.3010e9 Q
Regression Output:
Constant
3tgd Err of ¥ Est
F Sguared

NC* »
Degvees of Freedom

of Ubservations

X Coefficienti(s)
Std Err of Coef.

.

Q,316700
0. 002403

SILICA

- ——

o

OF,

188

FRED . PRGR

CUM. COUNT FERCENT CuM.rEREC.CUM.FERC. Luﬂ.rﬁ“b.

i}

T

CENEARY

147
207
275
347
426
499
S64
8l1S
&58
&78
&89
&3
703
TS
7059
A
TS
TS
705
70S
703
70

-0, 30375
0.0035243
2 .999597
9
-

0, D% i e H0HY,

RN VA RISV A

L CHDY, RIS 1A

0, DO Cr L 0,

b 43 . 43%

.S7% Q.99

0 .28% 1.28%

De71l% 1.99%

D.TL% 2.70U

1.36% 4,85%

2.287% H.52%

S.88% 12.38%-1.13108 -0 ,8585%

8.314 2UV.BIN-0.8L176F —0,.TEETL

8.31% 29 .346%~0.53518F -0 ,47852

F.55% 39.014-0.28%42 -0.3%9414

10.21% 43 ,.22%-0, 02004 —(0.31009

11.214 8Q.4340.2703%6 ~0.21811

10.33% 70.78%0.555986 —-0.12874&4&

?.22% 80.00%0.84&97% —0,03551

7 .23% 87.283%1,131470 0.054584

5.10% F3.33% :

2.84% PFE.17%

L1.56% P7 .73

1.424% FP.15%

D.374% F.TEU

0. 284 100 D0

D.00%N  LO0.00%

i, 0% 100 D

0DL,00% 100, 00%

0.00% 1066G.00%

O .00% 100.00%

2 .00% 100.00%

0.004 100.00%

Q.00% 100.00%
2.,4%6877 = GEOM.MED.
1.030267 = B4.1 4%
2.07348% = GEOM.STD.DEV.
2.449727 = MAES MED.DIAM.

2.7 = DENGITY

4.08%5313 = AERC.DIAM.
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25—May-38. LUNG 13 . -— EXOGENGUS
EROR. eRED L RFROER
ODIAMETER LOG.DIAM. COUMT CUM.COUNT FPERCENT CUM.FPERC.CUM.PERC.CUM.FREC.
EEESETIEREIES === -+ 4+ 1+ + -+ 1+ et 1215+ 4t b
O,0:287 ~1,64397 Q 0 O L O0% G . 00%
1. 879 -1.35439 Q 0 0L, 00% 0.00%
0,0343 ~1.44470 ] 2 0,000 O L O0%
O.0421 -1 .37ETL i3 0 0, D0 0. 00%
0,0517 -1.28450 3 3 D.22% O.22%
0.06835% —-1.19722 & 3 Q.945% Q.867%
3.073 —-1,10790 4 13 . 30% D.R7U
01,0938 —-1.01863 ) 19 Q.45% 1.48%
9.118 -0.792811 13 32 2.97% 2.38%
Ll44. =0 84153 22 So 1.849% 4,02%
D,177 -Q.75202 35 = 2.61% &.63%
2.218 ~0.66155 70 157 S.22% 11.85%-1.,17432 —2.56357
Q.368 -0.57186 1GQ 259 7.%4% 17.304-0.87137 -0.3&721
Q.329 -0.48380 108 364 7.82% 27.124-0.61776 -0.,48112
0.404 -Q,.39361 128 489 ?.31% 3E.444-0.35417 —-0,.39138
0.496 —~-0.30G45] 133 &2 ?.91% 46 .35%-0.,09389 -0.30324%
0.4609 —Q.21536 133 753 F.91% S&.2640,161336 -0.21660
0.747 -0.1256&87 143 2948 10.66% 68 .79240.0446048 -0,113796
2.218 -Q.03718 114 1912 8.49% 7T .41 40.693700 =-0,03522
1.13 0.033078 23 1105 6.93% 82.3440.931139 Q.0444%3
1.38 0.1379879 88 1193 &.36% 88.9041.210820 (.137424
1.7 0.230448 53 1244 3.95% ?2.85%
2,09 Q,320146 40Q 1284 2.98% 95.83%
2.36 0.408237 27 1313 2.0L% ?7.84%
3.15 0.498310 19 1332 1.02% ?9.254
3.897 0.587710 8 1340 i3, 60% G2.35%
4,73 D.6766893 1 1341 Q.07% FF.I3U
$.83 0.765568 © 1341 0.00% 92e.93%
7.1 0.854913 i 1342 Q.07%  100.00%
.79 0.943788 Q 1342 0.00% 100.00%
19.8 1.033423 . 1342 0.00% 100,00%
13.3 1.1236851 Q i3aa 0.004 100.,00%
16.3 1.212187 o] 1302 Q.00%  100,Q00% .
20 1.30102% Lo 2 1342 Q.00% 1900.,.00%
Regression Output:
Constant -0.287136 0.535342 = GEOM.MED.
Std Err of Y Est Q. 00S2468
R Squared Q.9996561 1.16967% = 84,1 4
No. of Observations 1o
Degrees of Freedom . 8 2.184914 = GEOM.3TD.DEV.
X Coefficientis) 0.33%9434 3.3448142 = MASS MED.DIAM.
Std Err of Coef. 0.002209

3 = DENSITY

5.7935489 = AERG.DIAM.
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Rb-May-83 LUNG 14 -- SILICA
FROHE. FREED . FROR
DIAMETER LOG.DIAM. LULWNT  CUM.COUNT FERCENT CUM.FERLC.CUM.FERC.CUM.FR=C.
&3+ 3+ -3 1+ 5 -3 -+t 111+t 1ttt -1 -+t 5+t it kst
0L 0287 -1.,&403%7 0 ) 0G0 0L i30%
0.0879 -1.5543% 0 0 0y . 00% O L0O0%
D.0343 -1, 46070 QO ! . Y H IR TR A
DL04az21 -1 ,.37571 0 O 0L 00% D L00Y%
L0517 —1,285850 9 3 0L 0% 0 L0
3.0635% —-1.19728 2 0 . D0O% L1000 %
D078 —1.107%0 2 ) ), 0% DL O0%
0.0958 —-1.01863 1 1 D .28% R FY
©.118 -9.92811 & 7 1.53% 1.79%
D.164 —0.841463 3 10 LAl A 2.88%
DL1TT =0.75202 13 23 3.328% 5.88%
1.218 -0 . 548154 it 34 2.81% 3.,.70%
D.288 -0,.3718646 24 &0 . &83% 15.35%—-1.02094 -, 35531
0.389 -0.48280 28 a8 7.186% SER.I1A-0.76843 ~J.47845
0.6404 -0,.39361 32 120 8.18% 30.6F%-0.3135F ~0,39431
0,496 ~0.30451 3% 135 8.93% 39.84%=-0.26B61 —-,3124%9
0.809 —-0.21538 42 197 10.74% 30.38R0.0098%4 —Q,218%2
O.7%7 -0.1284647 36 233 ?.21% S2.59%0.248372 —-¢.13877
0.718 -0.0371% 44 277 11.76% 71.346%0.872812 —Q.08F74%
1.13 2.0830748 32 311 ga.18% TF.S4%0.831057 G.057038
1.38 0.139879 26 337 &.65% B&_19%1 088121 0.1423613
1.7 Q.230448 21 358 S.37% F1.56%
2.0% 0.380144 15 374 4 .09% ?5.563%
2.58 0.408339 8 382 2.08% ST .TON
3.15 O.498310 5 387 1.28% 38.33%
3.37 D.8S87710 a2 389 D.S1% PG, L%
4.75 0,676693 0 e 1=l 0. O0% I 49Y
.83 0.7465468 O 383 DLOD% FIP.LLHIN
Tels D.8%54913 2 391 D.51%  LO0.00%
g.7% 0.943984 0 391 O L O0% 100, 00%
10.8 1.033423 Q 371 G.O0% 100 ..00%
N 13.3 1.123851 O 391 Q.,00% 100.00%
16.3 1.212187 D 391 G.00%  100.00%
20 1.301029 Q 39t 0.004 100.00%
Regression Output:
Constant : - .22823 0.599467 = GEGM.MED.
Std Err of Y Est 0.007198
R Squared 0.999238 1.299396 = 84.1 %
Mo, of Ubservations 9 '
Degrees of Eresedom 7 2.1487918 = GEOM.STD.DEV.
1 Coefficientis) 0.33&042 3.56128853 = MASS MED.DIAM.
Std Erv of Coef. 0.003506

2.7 = DENSITY

3.9365R4 = AERU.DIAM.
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25-May-5B

194

LUNG 14 . -— EXOGENOUS
] PROE. FRED.PROR
DIGHMETER LOG.DIAM. COUNT CUM.COUMT PERCENT CUM.FERE.CUM.FERC.CUM.FREC.
E -t - F S bt -t -ttt A
D.08R27 -1 ,54397 O 0 QL 00% G0y
0.0879 —-1.35439 Q O O.00% O.00%
D.0343 ~1.4&6470 0 o] 0. 00% . 00%
o.a421 -1.37571 O} & 0, O0Y% . OO%
L0317 =-1.284650 3 3 .2&% O.26%
Q.83 —-1.19722 i 2 0. 00% D.258%
D.078 -1.10790 2 3 Q.17% O L4 3%
2.0958 —-1.01843 = 140 0.43% O.886%
0.118 -).926811 12 22 1.03% 1.8%4%
D.146 =0 .,841463 15 37 1.29% 3.184%
QL1777 —0.75202 32 &9 2.73% S.93%
D.218 -0 68154 32 108 3.35% F.28%
D.8468 —-0.5718& 80 138 &.37% 16.1S%-0.,.98882 -D.S54785
0.329 -0.48280 81 2469 &E.76% 23.11n-0.79282 -0.47913
D404 -0 ,.393&61 80 349 6.87% 29.984-0.53387 -0.40257
0,498 =0.30481 101 450 8.68% 38.864~-0.290465 ~0.31493
Q.480% -0.21538 127 s77 10.914 HF.ET7N-0.01103 -0 21102
0.767 =0.12447 112 &89 ?.624% 59.1940.8378%96 ~Q.11988
0.918 003715 104 793 8.93% 48.13%0.479996 -0 . 03113
1.13 0.053078 5 38a 8.15% 76.29%0.783811 0,088Q90
1.38 O.13987%9 7S &3 & . 94% 82.7340.745844 0, 139546
1.7 0.230448 a2 1025 35.33% 889.06%1.14689853 0.2215616
2.07 0.320144 = 1077 G.47% ?2.53%
2.54 0.40823% as 1106 2.49% 95 . 0aY%
3.18 0.498310 24 1130 2.0&8% 7 .08%
3.87 0.8877148 13 1143 1.13% 38.20%
+.75 0.4876493 i2 1155 1.03% FF ., 23%
2.83 0.75656468 S 1140 Q.a3% 9, &al
7.1 0.854913 & 1164 D.34% 190 .0C%
82.79 0.743988 Q 11564 O.00%  L00.00%
10.8 1.033423 Q 1164 Q.00%  100.00%
13.3 1.123851 0 11564 0.00% 100,00%
14.3 1.212187 Q 1164 - 0.00% 1Q0.00%
20 1.301029 8] 1164 Q.00% 100.00%
Regression Output:
Constant - -Q.,206%8 Q.620894 = GEOM.MED.
Std Err of ¥ Est Q,007199
R Sguared Q.9993&7 1.443401 = 841 %
Me. of Okservations 10
Degrees of Freedom 8 2.324712 = GEOM.STD.DEV.,
X Coefficienti(s) ©0.36&3&% S.851144 = MASS MED.DIAM.
Std Err of Coef. 0.003239
3 = DENSITY
5.09524% = AERO.DIAM.
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26—-May—-88

DIAMETER LUG.DIAM.

i, ug@a’7v
L0279
0,343
D2l
0,03517
£, 06835
1,078
L0953
g.118
< OL1849
DL.177
,.E213
0,248
3.329
i, B0
D.5496
4.609
Q.77
3.918
1.13
1.38
1.7
2.09
=2.56
3.18
3.837
4,73
Z5.383
7. i8
8.79
i¢.8
13.3
15.3
a0

Constant

-1 .54357
-1 .,5543%
—1.484790
-1.37371
~1.286T0
—1.19722
~-1.,10790
-1.01863
~-0.92811
-0.841463
-0,75a202
-0 .&6135Y9
-0.57186&
- ,48280
-0.39361
-0,30451
-3.21538
=-.124467
-0,03715
Q.023079
0,1398779
3.230448
0.320144
2, 408839
J.5898310
QL.587710
2,58765693
Q,768T668
J.854%13
¢ .943988
1.03346423
1.123851
1.212187
1.3010229

Ragressiocn Cutput:

Std Err of Y Est

R Squared
of Observations
Degrees of Freedom

Mo,

X Coetficient(s)
Std Err of Coef.

LUNG 15,

COUNT

¥
0
]
0
Q
e}

CpOooCD

.

0.3117463
2.004582

—-— SILICa

FROGB.

196

FRED.FROR

CUM, COUNT PERCENT CUN.PERC.CUM.PERC.CUN.PEEC.

0.010135

0 .998490

2
7

0, Q0% 0. Gk

O L D0Y% £ . 00%

0L, LIS L $ 1A

O OO )L H0%

0L TN O 00%

U o 0% O L 0%

O.21% D.21%

J.21% O L H3%

O.43% 0.88%

G .e54% 1.50%

2.36% 3.86%

3.23% 7T L08%

7.08% 14.1&8%-1 07000
8.19% a2 .32%-0.7568568
8.80% 31.12%-0.50142
10.52% 41 .63%-0.21630
F.o&% 81.29%0.,033078
12, 586% 6£3.9%%0.3644633
11.37% 78 .28%0. 492943
7 .TN% 83.26%U0.756023
4.72%  87.98%U1.144860
&.494% 94 .4E%

3.828% . 7F7.5640

1.29% 28.93%

D.43% 99.36%
T0.A44% 100.00%

S 0L.00%  100,00%

DL,00% 100,.00%

O.00% 100 00%

20.00% 100.,00%

O,.00%  100._.00%

0.00% 100,00Q0%

0.00% 100.00%

Q.00% 100.00%

Q.,377375 =

l

1.1834648 84.1 %

2.050045

2.709317
2.7

b, 55191 =

—-3,373L3
-0 . 47817
-0 .39434
-0 .30597
-0 ,23832
-.12486
~-Q . 02850
0. 068830
0. 1250528

GEGOM.MED.

GEOM.STL.DEV,
MASS MEDR.DIAM.
= DENEITY

SERO.D oM,
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LUNG 15

FROB.

1O.14%~-1.288059
17.40%-0.86800
29.58%-0.53388
42.30%-0.19349
T2 .S6%0.065787
61.46%0.297940
7Q.S5%0.549197
72.45%0.82809!

198

FRED.FROH

=0, 57587
-0, 73482
—-J.46918
-0.368279
-CG.28212
-Q0.20768
-0,13129
=0. 09428

85.&63%1.061073 0.028B3%94

GEOM.MED.

GEOM.STD.RBEV.

MASS MED.DIAM.

25-May-88 -- EXOGENOUS
DIAMETER LOG.DIAM. COUNT CUM.COUMNT FERCENT CUM.PERC.CUM.FERC.CUM.FREC.
0.028287 —1.66397 ] 0 0. 00% 0.00%
0.0879 -1 58437 G Q 0.00% Q.00Y%
D.03263 ~1.45470 O 2 £, Q0% 0. 00%
062y -1 37578 s} ) DL, 00U T L Q0%
000517 -1 ,.286T0 2 2 D.18% 0.18%
00,0635 -1.19722 3 P O.26% QL as%
0,078 =1.10790 3 3 0.26% Q71U
02,0938 -1.01863 S i3 Q. a0% 1.13%
0.118 -D.92811 i1 24 0.97% 2.12%
D.144 -0,84163 17 41 1.50% 3.&2%
Q0.177 -0.7%5202 33 74 2.91% 6.33%
D.218 -0.66154 &1 115 3.62%
D.268 -0.57184 105 22890 ?.26%
2.329 -0.48280 120 340 10.38%
0.404 -0.393&61° 1ag2 482 i2.32%
Q.4%6 -0,30451 _ 114 376 10.035%
0,609 -0.21538 101 897 8.71%
Q.747 -0.,12667 103 800 ?.08%
¢.718 -0.03713 101 F01 8.91%
1.13 0.033078 7Q 2?71 G.17%
1.38 0.139879 S1 Loz2 &,30% F0.12%
1.7 Q.230448 48 1070 4.23% F4.36%
&09 0.320146 28 1098 2.47% 946.83%
2.36 0.40823% 15 1113 1.32% 98.15%
3.13 0.498310 12 Li8% 1.06% 9F.21%
3.87 0.587710 5 1130 0. 4L, 99 .&5%
4.7F D.&7465693 2 1132 3.18% F79.82%
5.83 0.7658&8 2 1134 Q.18%  100.00%
7.16 D.8T4913 Q t134 Q. 00% 100.00%
8.79 0.743988 O 1134 £0.00% 100.00%
10.8 1.033483 G 1134 Q.00%  100.00%
13.3 1.123851 Q 1134 0.00% 100.00%
16.3 1.213187 Q 1134 C.0% 100.00%
20 1.301029 Qo 1134 Q.00% 190.,00%
. Regression Output:
Constant -3 ,30262 0.498162 =
Std Err of Y Est 0.0R2427
R Syuared Q.992626 1.0281742 =
M. of Qbservations ?
Degrees of Freedom 7 2.051022 =
X Coefficient(s) ©.311970 2.342289 =
Std Evyr of Coef. ©.010162
3

4.0574533

= DENSITY

IAM.
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25-May-80 LUNG 16 | —-— SILICA
FROER. FREED.FROBE
DIAMETER LOG.DIAM. COUNT CUM.COUMT FERCEMT CUM PERC CUM FERC.CUM.FRELC.
T S U Y I I i e e o g O Sy P S IO S50 I Ui v e e oy mew e 1oy ;v S ey S e e N S O P R L N L I S I = e e e el e E R EER S
0.02827 —-1.484397 8] 0 0. 00% 0. oY
D.,02879 ~1.55439 8] 8} D L00% O, 00%
D.0303 ~1.44470 i i O, O0% 2L, 0%
DL0481 -1 ,3757 G 0 D .00% G, 00
0.0317 -1.288650 = = A=Y A 0. S2% ’
0.063% -1 .19722 Q 2 O L0009 C.S2%
3,078 =1.,10790 1 3 0.326% 2. 78%
D2.0938 -1.01863 iy 7 1.04% 1.832%
0.118 -0.92811 2 7 0.53a% 2.34Y%
Q.14 —-Q,.84163 S 14 1.30% 3.64%
2,477 -0,75202 & a0 1.56% S.19%
1,218 -0.56856154% 11 31 2.3886% 82.05%
0.268 -0.57186 20 =1 T.19% 13.2839%—-1.10984 -0,.58027
0.329 —-Q.48280 a7 79 7.01% 20.26%-0.83797 —=Q.47140
0,404 -0,39361 24 102 &.23% 25.49%=0.6369F —-0.41303
Q.4%6 =0,20451 43 145 11.17% 37.66%-C. 328126 -0.32132
2,609 -0.21338 - =0 195 12.99% S0.65%0.0146680 —0.225146
Q.77 =-Q.12667 45 240 11.69% &2 .39%0,321261 —0.13469
Q.7218 -0.03715 47 287 i2.21% Th . SN0 . 6468773 -0.03374
1.13 0.053078 39 326 10.13% 84.68%1.021782 ©,0&88733
1.38 2.139879 22 348 S.71%4 F¢.39%
1.7 0.230448 13 367 4. F49% I .32%
A.09 O.370144 i=? . 379 3.12% F8.494%
.98 0.608239 3 382 QL7884 FF.22%
3.15 0,498310 1 383 D.26% 97 .a484%
3.87 0.887710 =i 385 D.32% 100 ,.00%
4.75 0.676693 Q 385 D.00%  100.00%
- 5.83 0.7&6854668 2 ass 0,00 100,004
7.186 0.3549L3 o] 38T C.00% 100.,.00%
8.79 Q.3439868- Q 385 0.,00%  100.00%
1.8 1.033423 O 385 G LO0N 10G.00% _
13.3 1.123851 Q 3835 G.Q00% 100Q.00%
16.3 1.212187 (8] 389 O .00% 100 .Q0%
20 1.301029 O 28% Q0.00% 100.00%
Regrassicn Quitput:
Cunstant -~ . 22800 0.391583 = GEOM.MED.
3td €rr of Y Est 2.0146501
R Scauared Q.77T110Q . 1.1544677 = 84,1 %
Mo. of Chservations =]
NDegrees of Frecdom - A : 1.7951941 = GEOM.STD.DEV .
X Coefficientis) 0.290456 2.2463752 = MASS MED.DIAM.

Ztd Evr of Ceoetf. ©.008311
2.7 = DENSITY

3.719724 = AEFRO.DIGM,
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— EXQOGENOUS

~. 202

FRED JPROE
Ur.PREC .

0N

2 e o s g o T 42 S S S o e P i S S A M SMaS D SR A A it o i S 1 R St D M St S Lo PO e S e et S B S M S o S O e Lkt S o e e e e e T e il i e mim

=25 - May 53 LUMG 16 .
DIAMETER LUGB.DI&AM.  COUNT
D.0227 -1.64397 Q
D,.0877 -1 .558439 ®
$.0343 ~1.48470 0
0.0421 ~1.37571 i
D.USLT7 —-1.28680 4
O.063% —-1.19732 2
Q.78 —1.10730 S
0.0988 —~1.01863 6
1.118 ~0.92811 =)
D.164 -0 Be1463 14
ir. 177 -0 7E5208 28
0.218 -0.566154 37
0.248 -0.57186 47
0.389 -0.48280 77
O.40d -0 .39361 102
Q.4%946 —-0.,30431 1038
0.609 -0.215938 127
0.747 =-0.12647 113
0.918 -0.0371% 114
1.13 0.083078 g
1.38 0.139879 87
1.7 0.230448 =t
2.09 0.320144 39
2.94 Q408839 24
3.15 0.498314 9
3.37 0.887710 S
4.78 0.675693 3
$.83 0.746546468 2
7.146 0.854913 8]
28.79 0.943%88 ]
10.8 1.033423 1
13.3 1.123851 O
i6.3 1.282187 Q
20 1.30102%9 0

Regression Cutput
Cunstant
Std Err of Y Est
R Squaredg
Mo, of Chservations
Degrees of Freedom

¢.318281
0.00146468

X Confficienti(s)
Std Err of Coef.

L1

145

429
53é
&&a9
783
875
Fba
1017

1056 . -

1082
1091
1096
1099
1101
1101
1101
11a2
1102
1102
1102

~Q.281616
0.003816
0.999807
g
-

), L
0, OV
Cr o, DY
0 LDV
0 L3864
O.18%
DL 45%
0,.34%
Q.54%
1.45%
2.00%
3.3&6%
4.26%
5.99%
F.246%
?.33%
11.52%
10.258%
10.34%
8.35%
7.89%
&4 ,99%
3.24%
2.358%
D.82%
O.45%
0.27%
O.18%
Q,.0G0%
Q.Q0%
Q.0%%
0.00%
.00%
0.00%

O A
0 . 0%
(SIS T YA
D.00%
0, 36H
0.34%
1 00
1.54%
2.09%
3.54%
S.S4%
2.89%
13.16%-1.,11380
20.13%-0.84193
29.40%-0,53071
38.93%~0.,28749
S0.45%0.011454
60,71%0.,877867
. 71.08%0.563938
72.40%0.826303
87.30%1.134288
?2.29%
95.93%
F2.19%
FF.00%
FO.abs%
99.,.73%
PP.F1%
F.91%
FP.F1%
100,00%
190 .00%
100.00%
100.,.00%

=0.3537066
-3.48413
~-0.3%7144
~-0.30756
~0.21243
-0.13772
-0.03&67
2. 0446833
0.144359

0.607906 = GEOM.MED.

1.863080 = 84.1 %

2.081044 = BGEOM.STD.DEV.

3.0A5358 = MASS MED.DIAM.

3 =

S.274716 =

DENSITY

AERD.DIAM,
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204 -

Ré&—May-88 LuUNG 17 . -— SILICH
DIAMETER LOG.DIaAM. COUNMT  CUM.COUNT FERCENT
0,087 -1.584397 iy i O 00% (eI Ie A
L0879 —-1.52439 (9] 0 O 00N Q0%
D.0363 ~1 L adsd T i} i AR AT 2.0k
.0421 —-1,.37971 0 3 AT A QL 00%
3.0517 ~1 . 28850 pa n NI THLA STl A
0L, 06830 -1.19722 O ) L DO% D.00%
Q078 =1.10790 ) i 0 . Q04 D, Q0
0.0%58 —-1.01862 Q ) QL 00% 0. 00%
0.118 -0.92811 1 1 0.256% D.286%
D.184a =0,84143 i 2 D .38% O.51%
D.177 =0,73202 < 2 0. 00% D.31%
D.218 =-D.5461%4 2 4 0.91% 1.0824%
D.3268 -0.57186 13 17 3.32%4 4 .34
2.329 -0.4828¢ 21 38 S.36% F.EF%
D404 -0,39361 ig8 =1-) 4.39% 14.29%-1.08479 -0 .28&48
0,494 —0.30451 23 79 5.87%4 20.135%-0.841&8 -0 32178
Q.609 -0.213538 48 127 12.24% 32.40%-0_446323 -0.21234
Q747 =0.,12667 42 162 10.71% 43 .11%-0.1778686 =D.13F46
0.718 —-0.03718 =3 224 14.03% S7.14%0.184303 -0.024%1
1.13 0,083078 45 269 11.48% &8 .62%0 . 653999 O.04852863
1.38 2.13987% 35 304 3.934% T7.S0%0.764338 0.143548
1.7 4,230448 26 330 &.63% 84.18%1.002032 H.2125%2
2.0% 2.3301688 23 353 3.87% 0O .QT% .
2.36 0,40823%9 23 376 5.87%4 95 .9e%
3.15 Q.4%9831a ) 332 1.33% 7 .HT%
3.87 0.387710 2 391 2.30% . TaAY
4.75 Q.6T78673 1 392 D.2&% 100 .,.00%
T.83 0.7480L68 3 392 D.00%  100.00%
Tetd 0, BE54F1L3 3] 3732 DL00% 100 00N
8.7F (.743%988 O 392 GLO00%  100.00%
10.8 1.033423 0 392 G.00%  100.00%
13.3 1.123851 O 322 OL.O0%  100.00%
14.3 1.212187 0O 392 0.00% L100.00%
a0 1.301029 Q 3asa Q.00% . 10Q.00%
Regre=zaion Outputs
Comaetant -, NPT 0.835698 = GEOM.MED.
S5td Err of ¥ Est T DL.018971
R Squared _ 2.796973 L.629287 = 84.1 %
Mo, of Ohservations =]
Deqrees of Freedom . = 1.749611 = GEOM.STD.DEV.
¥ Coptfficiemtis) 9.2839948 3.1828763 = MASS MED.DIASM.
S5td Err of Coef. 2.004&322
2.7 = DENSITY
RERO.DIAM,

S.729814 =
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75-May—-58 LUNG 17 —-— EXOGEMOUS
FPROE. FRED .FROE
CiaMETER LUG.DIAM. COUNT CUM.COUNT PERCENT CUM.FPERC.CUM.FERC.CUM.FREC,
D.0dE7 ~1.86%3%7 ] O 0, Q0% 0. Q0%
G.0279 -1,59439 0 O QL. 00% € .00%
L0343 -1 448470 4] 4 QL O0% 0 a0
O.0a81 -1.37571 0 ) 3L, DO% [ IEaTalid
D,AZL7 —1.,828&80 1 1 3.0484% AT VA
,06838 ~1.13722 8 1 QL D0% PR ATV A
G.078 —1.10799 1 2 0.08% 0.12%
O.0908 -1.01863 2 s O.12% 0.258%
D2.118 -0.72811 3 7 0.18% 0.43%
D.144 =-0.84163 & i1, 0.25% O.68%
D.1T7TF 07520828 3 14 0.18% D.86%
D.218 —0.5846154 11 25 0. &8% SSA%
0.268 —0.5718& 35 59 2.09% 3.463%
Q.389 —-0.48280C g3 142 5.114% 8.74%
D.4046 —-0.39341 5 237 =.85% 14.59%-1.05185 —-0.40575
D.496 —0.30431 122 329 7.51% 22.11%-0.77862 -0.31289
Q0.609. -0.21538 1461 S20 7.914% 32.02%-0.47885 -0.21212
Q,747 =-Q.188647 1749 &F4% 10.71% 42.73%-0.18751 -0.11518
9.918 —0.,03713 175 B&? 10.78% S3.51%0.090384 -Q.02131
1.13 0.053078 137 1086 F.57% 63.18%0.343804 0.0&63424
1.38 0.139879 135 1141 8.314% 71.49%0.57676% 0.141739
1.7 ©0.230448 124 1287 7.76% 79 .85%0,8210%96 0.223874
2.8 D.3280144 14 1391 S.ad% B3 .55%1.062178& 0, 304924
28.55 0.408239 g 1484 5.83% ?1.SUN
3.1 2.49831L0 48 1534 2.958% T4 H6%
3.87 0.887710 44 1580 2.83% 37 .29%
H.7T D.58TLHEF3 21 1501 1.29% 78.38%
S.83 0.,.74546468 =4 1610 O .33% FP.14%
7.16 0.384213 10 186320 0.42% FF.75%
8.79 0.943988 0 1620 Q. 00% 99 .75%
10.8 1.033423 3 1623 0.18% 9 _Fak,
13.3 1.123851 i 16249 0.06% 100.00Q%
1.3 1.212187 0 1629 0.00% 100.00%
20 1.301029 0 16246 0.00%. 100.00% .
Renreaginn Output: .
Cinstant -Q.0%215 0.884845 = GEOM.MED.
Std Err of Y Est 0.011838
F Suvared 0.997943 1.22831462 = B4.1 %
M. of Obserwvations ?
Duegrees of Fraedom 7 2.168%44 = GEOM.STD.DEV.
X Coufficienti{s) .3361468 5.351982 = MASS MED.DIAM,
Std Err of Coef. 0.0057587
3 = DENSITY

3.269905 =

REFO.DIAM.
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208 -

~a—May-38 LUNG 18 .
PRO|. FRED .FPROE
DIAMETER LOG.DIAM. CDUNT LUM CDUNT PERCENT CUM FeRC.CUM.FPERC.CUM.FREC.
V@27 —1.,643%7 0 () QL 00O% . QO%
00879 ~1.3543%9 (8] 2 0 e DON DL00%
1.0343 —1.48470 0 ) DL OO0U O
DL.0421 -1, 37271 O i (N )4 2L, 00N
D.0517 —1 L 28850 O ! I So00Y%
D0.0635 -1.,15722 0 0 (SR YA rele)A
0.078 =1, 10720 O ) ) D0% 000N
D.09538 —-1.,01863 O 0 ) . O0% O 0%
.113 -0.92811 O O O.00% 9, 00%
.14 0 84163 i 1 O.21% D.21%
DL1T7 -0, TER0R a2 3 Q.42% Q.&3%
.218 -0.668154 4 7 O HI% 1.90%
Q268 -0,37186 3 14 1.88% 3.33%
0.329 -0.4828¢0 35 =31 7.29% 10.63%-1,2351t4 -0,474637
Q.404 -0,373461 3= 8& 7 .29% 17.92%-0.92162 -0.38784
0.45%4 -0.3046451 G4 130 P.17% 27 .08%=0,.61917 -0,30244%
0,609 -0.21534 L3 175 F.38% 36.486%4-0.35342 -0.282745
0.747 ~-Q.12667 57 232 11.88% 48.33%-0.04282 -0,13968
d.918 -0.03715 , b4 2246 13.33% 61 .67%0.303341 —-0.,04123
1.13 0.053078 &S 3s1 13.54% 73.21%0.,689389 0.0&87075
1.38 0,135879 37 398 7.71% 82.92%0.932839 0. 141447
1.7 0.830448 - 36 434 7.50% PO . 43%
@209 0.380144 28 G472 S.83% Dby . 25U
2.56 0.408239 7 449 1.46% 7.7
3.15 9.458310 7 47 & 1.486% FS.17%
3.87 D.587710 3 479 0 .53% P9 ,7F%
4,75 0,5876693 i 480 Qe.21% 100,030%
S.83 0.76546&8 0 4890 Q.00 1Q00,00%
FT.lb 0.33534213 O 480 LU0 100, 00%
8.79 0.943988 0 480 0. 004 100.00%
10.3 1.033423 Lo . 430 QL OO 100 .004%
13.3 1.123851 O 48O 0.00% 100.00%
16.3 1.212197 0 480 G.00%n 100,.00%
20 1.301089 < 580 Q.00% 100.00%
Reqgression Qutputs
Constant ~( ., 12759 Q.76342% = GECOM.MED.
8td Err wf Y Est 0.Q10185
R Sguared 0.998134 1.428192 = 84.1 %
Mo. of Ubservations . =]
Degrees of Freedom & 1.915943 = GEOM.STD.DEV.
X Coefficient(s) 0.282382 2.4620013 = MASE MED.DIAM.
Std Err of Coef. Q.004%57
2.7 = DENSITY

4.354417 =

AREFD.DIAM.



209

T°%5B

g7 B4

HALIWMIA QILYLS NYHL S5371 S3TNITLNYd S0 LN30M3A

ol 5roe

l ! |

=]

—~ Ob 0O

— 5,70

00" 1

- 22° 1

VOIS ——

HILIWYIA NYId3W SSUl

(Wel)



210

2S-Mayv-83 LUNG 18 -— EXOGENGCUS
. PROE. FRED ,FROE
DIAMETER LOG.DIAM. COUNT CUM.COUNT FERCENT CUM.FPERC.CUM.FERC.CUM.FREC.
D.0287 -1.,.564397 Q by 0.0 0. O0%
0.027% -1.55437 0 Q 0L 00% 0. Q0%
3.,0343 —-1.446470 Q i [ Je e} DL 000
D421l =1, 37371 0 0 L O0% 004
2 .aEl7 -1 .88450 2 D 0, 0% O A
DL.DERT -1.177288 0 o] 0. O0% 0. 00%
2,073 -1.10790 0 n DL 00% O o D0
3.0%38 —-1.018&3 3 3 O.lan D.l4%
0.118 =-D.92811 2 b} 0.09% 0.23%
Q.144 =0.,841863 ' ? 16 Q.42% Q.63%
Q.17 =0.7%2202 11 25 0.314% 1.18%
0,218 -0.56130 2& =5 1.21% 2.37%
Q,268 -0.87184 &1 112 2.844% S.21%
0.329 -0.48280 117 229 S.68% 10.468&%~-1_.233288 —0.49934
V.404 —0,.393561 156 39S 7.73% 18.3F9%-0.70428 -0.32490
Q.6948 —0.30451 ai1 &048 F.82% 28.281%-0.58854 -0 ,29272
Q.609 —-0.21538 2723 8e2% 10.38% 38.39%-0.,29640 —-0.,20194
0.747 —0.12&6467 206 1035 F.39% 48.18%~0.04646568 —-Q.12264
Q0.918 —-0.03715 227 1262 10.37% S8.75%0.2263446 —0.03601
1.13 ©.033078 2ag 1484 10.34% A7 . 0F%U0.Z07280 0.053144
1.38 ©,139872 187 1671 8.71% 77.79%0 . 772302 0, 137291
1.7 9.230448 156 1327 7 .286% 8% .0&%1.037322 0.221415
2L.09 0,370144 130 19357 &.0%% Fi.11%
2.36 0.408237 73 2030 3.40% ?4.91%
3.15 0.492831¢ S2 2082 2.42% ?6.93%
2.38%7 D.ES8RY71L0 i\ 2119 1.72% F3.465%
$.78 D.8TEAT3 12 2131% 0. 56% PF.21%
.83 0.74836468 2 2140 Q.a@% ??.63%
P14 D.354913 o 2144 Q.12% F7.81%
8.79 0.243988 3 2147 O.14% F9.95%
10.8 1.033423 1 2148 Q.05%  100.00%
13.3 1.123851 o 2148 0.004% 100.00%
14.3 { .2128187 Q 2198 0.004% 100.00%
20 1.301029 0 2148  0.00% 100.00%
Regresgsion Cutput:s
Cunstant -0.10786 Q.780080 = GEOM.MED.
Std Err of ¥ Est Q.00983%9
R Squared ) 0.298577 ., 1.620202 = B4.1 %
Mo, of Ohservations 2
Degrees of Freedom . 7 2.0749&69 = JZEOM.STD.DEVY.
X Lgefficienti{s) Q.317430 3.874376 = MASS MED.DIAM.

std Err of Coef. ©.004528
3 = DENSITY

S.710617 = AERO.DIAM.
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ag-May-g88 LUNG 19 — SILICA 712

] FROH. FRED .FROH
DIRMETER LOG.DIAM. COUMT CUM.COUNT FERCENT CUM.FERC.CUM.FERC.CUM.FREC.
D.0227 —-1.84397 0 QO O OO (IR eleyA
D.0279 —-1.55439 0 0 0. 00% 0, QO
00,0363 =1,486470) 0 o) 0, 0% 0y D0
DL.O4HY -1, 37571 ) ) O, 00% 0 0%
LS 1T7 -1 .28050 1 1 e 40I% 0. 0%
D.0635 -1.19722 9 i Che DOW 0L a0
0.078 —-1.197%90 Q i 0,00 0, 0%
0.093R —1.,018463 = 3 1. 30% 1.20%
0.118 -0.98811 i 4 0. 40% 1.60%4
O.144a -0 _,B41463 a2 & 0.80% 2.490%
We177 =0, 73202 1 7 Q. 40% 2.80%
D.218 —-0,6568154 ic| 10 1.20% G, 0%
D.268 -0,37186 10 20 4, 20% B.00%
0.3879 —-Q.4828¢0 1& 36 &.90% 14.40%-1.,05997 —-0.49070
C 0.0 -0 ,39361 24 &0 F.80% 24.,00%~0.71432 -0.38857
0.496 -0.30451 29 a9 11.60% 35.60%-0.37688 —-0.288687
0.609 -Q,.21338 24 113 F.60% 43.30%4-0.123354 -0.21401%
Q.747 =Q.12667 28 141 11.20% J6.40%0 ., 1564988 =0, 12874
0.918 -0.03715 23 1&6 10.00% 86.40%0.431751 -0.049%9%
1.13 0.,033078 29 121 10.00% 75 .40%0.78706%9 0,.037318
1.38 ©.,139877% 27 218 10.80% 87.20%1.129921 0.135463%1
1.7 0.2304468 14 e3e S.60% 22.80% -
2.09 ¢.320146 . .8 240 3.20% F6 .. 00N
2.56 D2.40823% 2 =42 0.80% F45.80%
3.15 0.498310 4. 244 1.580% 28 .40%
2.87 0887710 a2 248 0. 80Y% FF.20%
4.73 0.6755673 3 249 O . 0% FI.600%
5.83 0.7606468 Q 249 0, 00% PR 0%
T.156 0.,8349213 < 24% 0., 00% 29,501
8.7% 0.9439E88 0 =42 0.00% PP .50%
10.8 1.033423 ) 249 Q. 00% PF.60%
13.3 1.123851 i 250 D.40U 140,004
Regreawsion Cutputs
Constant : -0.177591 0 .&a68489 = GEOM.MED.
Std Err of Y Est ¢.013031
R Scuared 0.9956933 . 1.312087 = 84.1 %
Ma. of Chservations a '
Degrees af Freedom ' & 1.974578 = GEOM.STD.DEVY.
¥ Coefficienti(s) O.295474 2.564353 = MASE MED.DIAM.

Std Err of Coef. 0.006689
2.7 = DEMSITY

4.37797% = AERO.DIAM.



213

HIALIY IO AFIYLS

1°48 123 574 Q3L 557 645 QOS5 1°¢h

| | L ]

NeHL 55371 SaN0T LMY

=9

5 HE

INFIDNAA

Y dLa
|

VIITIS ——

[ L=

EF°0

L0

Fa 1

HILIWYIA NYIAIW SSYl

(W)



25-May 58 LUNG 19

214

-~ EXOGENOUS
) FRDE. FRED.PROE
DIAMETER LOB.DIAM. COUNT CUM.COUNT FERCENT CUMJFERC.CUM.FERC.CUM.FREC.
4+ 3+ $ ¢+ 515 P+ - F T+t 3t e e e e e e ]
ULURET ~1.,64397 { Q Q.. 00% 0 L00%
0.Q0279 -1.5543% 1 1 O.058% O.09%
0.0383 —1.4&470° Q 1 O o OO 0.09%
0.0420 -1 ,37578 £ 1 Q.00% G.09%
D.00517 -1.28650 2 3 0.18% 0.287%
L. 0635 ~1.19722 1 & O LDF% Q.37%
0.078 -1.107940 1 5 0.09% O.86%
O.0958 —-1,018463 3 a8 0.27% £.73%
0.118 -0.92811 3 11 O.27% 1.01%
O.14646 ~0.84163 & 17 0.55% 1.58%
D.177 -0.75202 3 26 O.82% 2.38%
D.818 —-0.458154 14 40 1.28% 3.67%
O.8268 -0.571846 38 78 3.484% 7.154%
0.3289 -0.48280 27 135 S.28% 12.37%-1.149%0 -0 ,535%94
0.404 ~0,39381 87 222 7.97% 20.35%-0.83491 -0.41568
D.4%26 =-0.30451 119 341 10.91% 31.26%-0.49745 -0 ,.28648
Q.609 -0.213838 108 449 g.70% 41.18%-0.228877 -0.18397
0,747 —0.12667 109 328 F.99% S1.15%0.0289434 -0.08528
2.918 -0.0371% 9= 653 8.71% 59.85%0.2355288 0.4001Q77
1.13 0.Q083078 71 724 &.31% 64 .36%0.03067% U.068124
1.38 0.13987% 78 802 7. 1S9 73.51%0.637113 0.147041
1.7 0.2830448 71 873 &.31% 80.08%0.847613 0.2827311
2.0%9 0.3201456 a2 RS 4. 77% 84 .78%1 .0286220 0.2895788
2.3&6 0.408239 41 Féé 3.7&%4 88.24%1.173249 0.359640
3.13 0.4983190 =0 1016 &.58% F3.13%
2.87 ©.3877190 246 1042 2.38% PT.S1%
+.73 0.6746693 27 10679 2.47% 37 .78%
S.8B3 D.7634668 10 1079 D.92% FQ.90%
7.18 0.8%4913 4 1083 0.37% I9.237%
8.79 0.943988 & 1089 0.558% 79.8¢%
10.8 1.033423 0O 108F q.00% 99 .88%
13.3 1.123851 ° a2 1091 0.184 100.00%
16.3 1.212187 0 109t 0.00% 1Q00.00%
20 1.30102%9 (8] 1094 D.00% 100.00%

Regrassisn Outputs

Constant -0, 09651
Std &rr of Y Est 0,.035015
R Squared 0.929737%
Mo. of Gbhservations it
Degrees of Freedom ' 9

X Coefficient(s) 0.382280
Std Err of Coef. 0.014408

©.8007288 = GEOM.MED.

1.930924 = 84.1 %

2.411440 = GEOM.STD.DEV.

8.184780

MASS MED.DIAM.

3 = DENSITY

14.17645 = AEROC.DIAM.
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LUNG 20

EXOGENQUS

FROE.

ES—May—88

DlArE ER LOG.DIAM,

e S T EEm T EAR TR e gTETE M T A I A ey
D237 =1.84397 O 2
0.0879 -1.55439 O O
D.0363 =1 .458470 Q Q
G.0421 -1.3757L £ O
00517 -1 234850 i i
0.063% —-1.19722 3 3

D0.078 —-1.10790 2 =)
0,.0928 —-1,018463 2 =
3.118 -0.92811 < 17
0,144 =0 ,841463 i1 28
LATT =0,.72202 13 -
D.218 -0.56154 27 73
D.268 —-0,57186 49 122
0.389 -0.48880 T 196
0.4046 —0,.39361 &85 241
0.4924 =0.30451 I8 329
0.509 -0.213538 103 442
0.747 =C.12846867 i21 583
£.918 -0.03715 t1a &97
1.13 0.053078 100 797
1.38 0.139879 75 872
1.7 0.230448 85 937
2.09 0.320144 =7 10146
2.96 0.408239 43 1059
3.15% 0.498310 30 1089
2.87 0.887710 17 1106
4.5 0.68765693 12 1118
.83 0.7656468 3 1121
7.16 0.854313 2 1121
3.79 0.9243988 1 1122
10.8 1.0334323 Q ti22
) 13.3 1.123851 i 1123
16.3 1.212187 Q 1123
20 1.30102%9 < 1183
Regressiocn Qutput:

Conatant -0.,15003

Std Err of ¥ Est Q.007160

R Sguared Q.999373

Mo. of Obhservations 10

Degrees of Freedom 8

A LCoefficient(s) 0.354078

Std Err of Coef. 0.003133

me===

WESS SRS

216

FRED.FPROE

CCBUNT  CUM..COUNT PEHCEHT CUM.PERC.CUM.FERC.CUM.FREC.

OL.00% O ChO%

2 .00% 0.00%

3 .00% QL. 00%

QL O0% D00y

2L 09% 0L 0P

0.27% 0,384

2.18% .S3%

.18% D.714%

O .80% 1.51%

0.98% 2. a9Y%

1.460% 4.10%

2.40% &L S0%

4.358% 10.86%~1.322389 ~0.873203

A.59% 17.45%-0_393887 ~0.47347

5.79% 23.24%-0.73858 -0.4Q15E

8.73% 31.97%=0.47731 -0 .30904

F.L7% 41 ,.14%-0.28917 -0.22118

10.77% S1.91%0.049194 -0.12261

10.18% &2 . 07%0.313993 —-0.02885

8.90% 70.97%0.561541 Q.0SEB792

b.468% . TFT7.6SM0.767SEF 0.131738

7.97% 85.22%1.064023 0.22%628

£.08% F0.29%

&4,.01% @4 ,30%

2.67% ?6.77%

1.31% FE.49%

1.07% ??.35%

0.27% 99 .82%

Q0% 97.82%

Q.0F% P.914%

0 .00% PTZ.F1%

Q.09%  100.00%

0.00% 190.00%

0.00% 100.00%
0.724372 = GEOM.MED.
1.636971 = B4.1 4
2.2598446 = GEOGM.STD.DEV.
S5.321466 = MASE MED.DIAM.

3 = DENSITY

F.217080C = RERG.DIAM.
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. 26-May~-88 LUNG 81

OisMETER LOG.DIAM., COLMT  CUM.COUNT PERCEMT CUMLPERC.CUM.FERC.

0.0227 ~1.64397 o ]

.0879 -1.55439 3] 0
D.02343 ~1.486470 ¢] 8]
O,0421 -1 .37871 (3] Q
D.051T7 -1 28650 i} )
O.0635 -t 19728 O 0
3.078 —-1.10790 0 a}
00958 -1 014843 2 o
D.113 -0.92811 1 i
Q.144 —0.84163 3 &
D.177 =0.73202 1 =
D.E18 —0.661549 17 12
H.268 —-0.2ST718& 13 30
0.379 —0.48280 16 45
0,404 =0 _ 39361 2¢ =Y
.49 —-Q, 30451 20 a&
V./09 —0.21338 24 110
.747 —0.124&67 29 139
0.218 =-0.03715 38 177
1.13 0.053078 29 206
1.38 0.139877 ié 222
1.7 0.230448 23 243

2.09 0.,.320144 12
2.26 0,408237 &
3.15 0.498310 a8
32.87 0.5387710 2
4 .78 D 5746%3 2
S.838 0.75855648 1 270
718 D.854213 QO
8.79 0.943988 0
10.8 1.0324323 O
13.3 1.123851 Q
16.3.1.212187 Q
20 1.301029 (o)

Regqression Output:

Canstant -0,146133
Std Err af ¥ Eat 0.01746346
R Sguared 0.995428
Mo, of Obheservations 9
Degress of Freedom . 7

%X Coefficienti(s) Q.334019
Std Err of Coef. 0.008350

-- SILICA
FROEB.

0. 00 0, NI
0, QO% 0L 00%
0L OO U, CHDW
0. 00% O L%
O 0% i M
O L 00% 2L OO%
Q.00% 0. O0%
D.00% 0, D0O%
0.37% Q.37%
1.114 1.48%
0.37% 1.83%
3.70% E.5&%
T.386% 11.1134-1.21040

5.93% 17.04%-0.9545%

7.51% 24 .94 %4~0. 70027

T.H1% 31.83%-0.48058

8.839% 40 .764%-0.33965
10.70% S1.48%0.038062
14 .Q7% &£5.36%0.408460
J10.78% 7&.30%0.723735

S.73% 82,.28%0,926767

a.528% FO.74%

4. 44% F5.19%

2.22% FT7.al%

Q.7a% FH.15%

D.Te% 78.8%%

D.7a% 75 . 53%

0.37%  100.00%

2.00% 100.00%

0.00%  1Q0,00%

D.00% 1QG,.Q00%

0.00% 100.00%

©.00% 100.00%

0.00%  100.00%

218

—3.35514%
~0.57873
-0 .38983
-0.318:1
-0 .23956
-J.15912
-0, 02838
QL. 0744835
V.140611

0.689393 = SEOM.MED.

1.4460650 = B4.1 %

2.118437 BEOM.ST

]

3.738614%
2.7 = DENSIT

5.143170 = /ERO.DI

D.DEV.

MASS MEDR.DIAM.

Y

i .
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25—May—H8 LUNG 21 - EXDOGENOUS
FROB. FRED.FPROR
DIAMETER LUG.DIAM. COUNT CUM.CUOUNT PERCENT CUM.PERC.CUM,FPERC.CUM.FREC.
e T T e o e e o e L S R R T R T T N S Te S mn IR TR T il o o v e it e ol Tmd D i ] i ek R AT D R ek ot e D il St R S R T T D Lo e i s S iy . ¢ b e o oy e o ey
O.0887 —-1.484397 £ 0 0.00% O LN
D.0279 -1 .592439 O 0 O.00% 0 _00%
0.0343 —1.480470 0 8] 0.00% 0. 00%
QLaa1l -1.37571 ’ 1 % 0. 00% O 00%
D.0517 -1 284650 8 o} O .Q0% QLA
.0&35 ~1.19728 a2 2 D.18% 0.18%
D078 -1 10790 2 & 2.18% D.36%
0,.0938 -1.01863 3 7 Q.27% D.63%
9.113 =-0.928811 -y 13 0.34% 1.17%
D.144 —0,841563 11 =3 0.99% 2.158%
0,177 =0.735202 i1 3= D.99% 3.139%
D.E218 =0.661549 29 & 2.861% S.77%
d.268 -0.57186 &3 127 o.58% 11.44%—-1.19403 -0Q,58856
©.3289 —-0.4828¢ 78 205 7.03% 18.47%-C. 20140 —-90,4822%
Q.404 —Q,39361 2?1 a%s 8.20% B8.687%-0.63174 -0,38980
0.496 —0.304351 s 391 B.36% 35.23%-0.38709 —-0,30573
Q.609 -0.21538 118 09 10.63% 435.86%-0.1066&1L -0.,20978
C.747 —0.126467 113 a2 10.18% 54.04%0.135563 -0.11921
9.918 -0.03715 107 729 F.oa4n 63.6840.411766 -0.03207
1.13 0.053078 106 835 2.35% T73.83%40.4689917 0.0863276
1.38 0.139879 &4 a9< S.77% 80.99%0.881922 Q. 1289098
1.7 0.230448 T4 2?73 b.67% 87.66%1.130977 QO.2281334
2.09 0.328014& 35 1028 4. 734 F2.61%
2.386 0.408239 30 1088 2.70% FS.32%
3.13 0.498310 17 10735 1.53% ?6.85%
3.37 0.387710 13 1090 1.35% 78.20%
4.7 D.676693 12 1102 1.08% F?._.28%
5.83 0.765&6468 7 1109 0 .&63% II_9L%
7.186 0.8564713 1 1110 D.09%  100._.00%
8.79 0.943988 Q 1110 Q.00%  100.00%
10.8 1.033423 Q L1110 O.00% 100 .00%
13.3 1.1238351 0 1110 0.00% 100,004
16.3 1.212187- 0 1110 Q.00%  100.00%
20 1.301029 0O 1110 Q.00% 100.00%
Regression Qutput:
Constant -0.173&3 Q0.671064 = GEOM.MED.
Sivd €rr of Y Est 0.0081397 _
R Squared 0.999217< 1.4776468 = 84.1 %
Moe. of Observations ' 1o
Degrees of Freedom ) 8 2.201%7&6 = GEOM.STD.DEV.
X Ceefficient{s) 0O.342812 4.3%1078 = MASS MED.DIAM.
Std Err of Coef.

Q.003473

3

7.536&283

= DENSITY

AERO.DI

M.,
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LUNG 22

DIAMETER LOG.DIAM. COUNT
et - 4 - b e e
D.OEET —1.4648397 (8] i}
D.0879 -1.55439 2 0
[.'1 L33 ~1., 45470 i) 0
L0421 -1 3VETL (] 3]
DS 1TF 28650 i 0
0L.0&e35 —1.1?782 1 1
DLFE =1, 10790 i 2
0.,0958 —-1.,.013843 i 3
L1138 -0 _.228114 & 7
D144 =0 ,841563 & 13
DLLTT7. =0 TE202 3 22
DELE ~0.86154 i8 G40
0.2868 —0.571886 17 =3
2.38%9 —-90.48280 3° 28
O.404 —0,323461 51 143
0.496 =0 ,30451 SH 203
D.609 -0,.21538- &5 248
Q.77 =0, 12647 b 3iL
D.718 -2.0371% 37 351
1.13 0.053078 38 289
1.238 9.139879 23 412
1.7 0.230448 16 L8
2.9 D 320144 11 439
2.56 D.408239 7 G4H4
Bo1S 028310 7 453
3.87 Q.S87710 2 455
.78 D .a74aé693 1 4ZA
.23 O.755448 ] 454
7.18 0.854913 8] 454
28.79 0.943988 G 4546
10.3 1.033423 O . 456
13.3 1.123851 0 454
Reqression Output:
Constant _ -0.2899%
Std Err of ¥ Est D.012382
R Squared Q.997247
Mo. of Ubservations =)
Dearees of Freedom &

X Coefficient(s) O.285755
Std Ery of Casf. 0.006129

CUumM.COUMT FERCEMNT CTUM.

FROE.
FERC.CUM.PERC.

222

FRED.FROB
CUMLFREC.

e e e e e s s S e T ST e e S e e e e S

0. 004 2.00n
0 00% . DLDO%
T 0.00% 0. 00%
0.0 2V LO0%
Q. 00% 0 00%
O.22% O.22%
D.28% DLl
0.22% O.68%
D .88% 1.84%
1.328% 2.88%
1.97% 4L.32%
3.75% 3.77%
4.17% 12.94%-1.128384 —-0.S8104
8.55% 21.49%-0_,794607 -.48743
11.18% 32.68U-0.48746 -3 39048
11.84% 4 S2%R-0.14119 -0 _300630
14.25% S8.77%0.224859 ~-0_.19512
10.09% 6B.86%0.300733 -0.114846
8.114% FE.F7UQ . 748531 0. 044651
8.33% 85.31%1.047712 O.039433
S.04% <. 38%
3.51% F3.8&6%
2.41% L .37%
1.54% ?7.81%
1.S4% F9.34%
0. 44% 99 .73%
0.22% 100.00%
D0.00% 100.00%
0.00%  100.00%
Q.00% 100.00%
0L.00% 100.00%
O.00% 100_.00%
0.S59594 = GECM.MED.
1.0612086 = B84.1 %
1.930881 = GEOM.ZTD.DEV.
2.214306 = MASS MED.DIAM.
2.7 = DENSITY
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25-itay —dE LUNG 22 —— EXUGEM,

=1.&43%7 2 0 LU0k
-1.3543°% i i O L%
-1, 48470 0 1 0%
—1137571 i) 1 D.aox‘
-1.28630 = 3~ 0. 18% T RT
L0835 ~1.19732 = = 0. 18% LRI ¥R A
0,078 —=1.10790 iy ? 0.37% OLEEN
9.,0958 -1.01863 g 14 0. 4a% 1.38%
.118 -0,.728118 i2 24 1.10% =2.348%
O, 148 -0.34163- 12 38 1.10% 3. 43%
ML 1TT =0 LrsR0R &7 55 2.47Y% S.95%
O,E218 —0.55104 4 107 3.34% FL.TFN
0,268 -0.37186 S4 161 = liNA 14.73%~-1.0aels =0, 55003
0L.327 —-0.48080 106 as? 9 .70% 84 . 43%—0  TOLTE —0  458aT
D406 ~0,39361 11 377 10.06% 34,83%=0,450T1S ~ 3373
J,99286 ~Q.30451 116 433 1O.61% 4T, 11%-0.18%3% -, 2355
Q.05 —Q.21538 129 o= g 11.71% 54.82%0.178301 -5 1374
3,747 -0.126567 109 730 P.I7% 66 . 79%0, 443532 = 110465
.218 ~-0.0371% e 920 8.23% TE.IBUO0, 58386028 -0, 05221
1.13 0.053078 78 878 7.14% 82.18%0.P24427 O.04a1477
1.38 0.13987% 57 53 S.22% g7.37%1.13787S G.1ism<3
1.7 Q.2830448 48 1003 & . 39% F1L.77%
2.09 0.323014646 31 1034 2.3%% 4. 650%
2.56 0.608239 23 1037 2.10% 9&6.71%
3.15 0.58983140 22 1079 2.01% Q.72
3.37 0.587710 g 1088 0. 32% 3F9.34%
4 .75 O.&675493 & LD?E D.37% 9.7914%
.83 0.74586468 1 1093 D.09%  100.00%
7,168 D.854913 o] 1093 0L 00% 100, O0%
3.7% 0.943988 Q 1493 0.00% 100.Q0%
10.8 1.033423 0 1093 Q.,90%  100.00%
13.3 1.1238%51 _ Q 1093 0.00% "100.00%
18.3 1.212L87 O 1093 Q.00%° 100.0Q0%
20 1.301029 Q 1093 0.00% 100.00%
Regression Qutput:
Constant -0.35464 0.55435 = BEOM-MFD.
Std Err aof ¥ Est 2.018471
R Sguared 0.996011 1.17&4893 = B4.1 %
Mo. of Observations £
Dicgrees of Freedom 7 2.115361 = GEQOM.STD.DEV.
X Coefficienti(s) ©.325384 2.797354 = MASS MED.DIAM.

Std grr of Copf. 0.00773:2
3 = DEMBITY

i
-
0
[
]
]
O
il

AERG.DIAM.
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A2e=Mav—t38

DIAMETER LOG.DIAM,.

LUNG 22

-= SILICH

EE Y1 P3P E P it EE P e T oE E 4 E L E =

L DEZT
D.0277
7343
AIERTEY=R |
IS
0L 0638
0,078
0, 0958
0.118
. 144
0.177
.218
O.2468
0.3289
O, 404
Q. LFS
1,609
0,767
D.F13
1.13
1.38
1.7
2.09
a2.3&
3.15
3.87
4.,/5
=.83
7.146
8.79
10.8
13.3

Constant

-1 .64397
-1.28439
-1 . aaaT70
-1.37571
=1 .28&E0
-1.197232
-1 .10720
-1.01843
-0 .92311
-} . 84163
-0 . TEa02
- . 56154
-3 . 571845
— . 4828
-3 ,393&1
-0 ,30451
-3.21538
-0 .18687
-0.03719
Q. 0S3078
2.139872
N.230448
2.320144
Q.4082339
O.428310
0.28771%
,878693
0.765668
.854913
0.943988
1.033423
1.123851

Fearessicon Outputs’

Std Err of Y Est

F Sguared
«f Observations

NO .

Dearees of Freedom

X Copfficientis)
Std Err of Coef.

0.3646188
0.008187

226

FROEB. FRED.FIROE
COUNT CUM.COUNT FERCENT CUM.PERC.CUM.PERC.CUM.PREC.
Q 2. 00% 0. O0%
0 0.00% 0.00%
9] 0, QU 0L 0%
] O e U0 . %
1 0. 23% 0.23%
2 O .23% Q. a7%
3 2.23% D..T0N
6 0O.70% 1.40%
10 0.93% 2.34%
13 0L 70O% 2.O0L%
27 3.27% 5.31%
i 3.97% 10,.38%-1.285318 0 _ 47545
&7 S.37% 12.,5685%-1.00851 —-0.58884
39 7.48Y% 283.13%=-0.76318 -0 .48833
134 2.183% 31.31%=0,49596 —-0.396183
188 12.62% 43.393%-0. 18484 -0.27370
a2 7. P4Y 51.87%0.048037 -Q.17899
264 ?.81% &1.68%0.303786 -0, 10535
303 F.Li% TO.TIN0.T856401 —0.01284
32& 5.37% 765.17%0.712671 Q.046943
3L S.37% 891.534%0.201786 0.113623
376 &.31% 87 .85%1.,160006 4,208180
401 Se.34% F3.86%9%
403 1.874 ?T.56%
ais 1.69% PT 20N
422 1.50% 78.50%
437 1.17% PR.TT
428 0.83%4 100.,00%
428 DL.O0% 100,004
423 0.004 100.00%
428 Q.O0O% 100 . 00%
LHag 0.00% 100.00%
—0.214687 0,6073286 = GEOM.MED.
Q.020858
0,995512 1.411209 = g4.1 %
i1
g 2.383640 = GEOM.STD.DEY.
124425 = MASS MED.DIAM.
2.7 = DENSITY
AERO.DIAM.

g.430290 =
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- 228

FRED .FROE
Cum.PREC.

-0 SR40&
-1, 428355
-0, 39013
—-3.28415
-, 19639
=-0.107922
-Q.01174%
0.,051398
0, 118034
Q,.205152

87 May-38 CLUNG 22 -— EYQOGEN
FROHE.
DisMETER LOG.DIAM. COUNMT CUM.COUNT FERCENT CUM.PERC.CUM.FERLC.
mImmmE== E— = —+ 3 —+—%1 =T EE 4+ 3+ 3+t 5ttt
0,027 -1.688397 0 3 0. 00% O..G0%
00279 ~1.55439 & &) O 00% [ IRATHNA
D.0343 —1.46470 0 i) 0. O0% IS TE)A
L0641 -1.37571 O i 0L O0% Do00%
D.0517 =-1.288650 3 3 O L29% .20
0.0638 -1.19728 2 57 G.20% 0 OLa9%
3,058 =1.10790 1 & D.10% 0 .S9%
D.0958 -1 .01363 8 14 o .78% 1.37%
.1183 ~D.92811 i1 25 1.07% 2.44%
D144 =0 .B41463 13 =8 1.27% 3.71%
AT R B & W o't L =4 24 &2 2.234% &.0T%
DB =0, 66104 3° 103 3.81% 2.260
v.268 -0.T7186 &2 153 5.05% 1S.724%-35.99801
0,329 -0.4828¢ 78 239 7 c42% 23.34%-0.73541
D404 =5 ,39241 103 342 10.086% 33.40%-0,43733
0,496 -0,.30451 112 4= 10.94% 44 . 3H4N—-0 . 14570
0D.609 -0.21338 96 50 7.38% S3.7140.,093437
Q2,747 —Q.13667 T 545 ?.28% 62.79%0.338717
0,918 -0.03715 Fé 741 7.38% 72.36%40.5602619
1.13 0.Q33078 57 798 T<I7% 77 .93%0 . 7768B0%
1.38 2.13987% 53 851 3.13% 23.11%0.9260033
1.7 0.230448 57 08 T.37% 88.87%1.199610
2.09 0.3280146 S0 58 4.88% 23.254%
2.56 2.49082339 21 979 2.05% ?T.614%
3.13 D.498310 17 74 1.686% FT.27%
3.87 0.387710Q 17 1013 1.648% F8.93%
4.7 0.487485693 7 1020 D_o&a8% F.&1%
=.83 0.7585448 3 1023 O.29% F9.90%
T.la 0.854%213 1 1024 O_10%  100.00%
8.79 ©0.943%88 O 1026 D.00%  100.00%
10.8 1.033423 0 1024 D .0% 100 .00%
13.3 1.123851 ¢ 1024 D.00%  100.00%
16.3 1.212187 ] 1024 D.00% 1Q0.,.00%
20 & ,.301029 Q 1024 2.00% 100.00%
Fegression OQutput:s
Constant -3,23110 Q0.587345 = GEOM.MED,
Std Err of ¥ Est 0.021313
f Scuared Q.794453 1.3569646 = B4.L %
Neeo of Uhservations i
Degreces of Freedem 8 2.3103238 = GEOM.STD.DEV.
¥ Comefficientis) O.3&8347% 4.814430 = MASS MED.DIAM.
Sitd Ervy of Coef. ©O.00946802
' 3 = DENSITY
3.3538837 = AERO.DIAM.
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0.5611269
1.239360
a2.0a27s1i8

2.73&247

-—- SILICA

Q04
0.00%

0.56%
D.7SR
1.38%
2.43%
4. lal
&5.F7N

FROH.
CUM.PERC.CUM.FREC.

10.58%-1.23723
19 .59%—-0.856146
28.046%-0.37003
39.354-0.27109
S2.354%0.063343
&3.4740.351564
71.564%0.37871L5
73 .47%0 .BEBTT7T

86.20%1.087854

F1.70%
Fa.F2%
7S.86%
P7.38%4
F8.31%
F8.49%
FF.28B%
FP.44Y
100 .00%
100 .a0%
100 . 004
100, 00%
100 .00%

L]

230

FREDLFROE

~F. 57014
-0, 47320
-3 ,39488
-3,296%98
-2.19370
-0.10584
-0.93608
0.060638
0.180165

GECM.MED.

846.1

%

GEOM.STD.DEY.

MASS MED.DIAM.

2h-Mayw~H3 LUNG 22
DiAamETER LOG.DIAM. COUNT CUM.COUNMT PERCENT CUM.FERC.
S R T R N R T R R R S N N R R R R R R e R S R S I N S R R S T T RS R S T ENN S INI T TS ETR
D.02827 —1.69397 8 ; 2 L O0O%
0.02879 -1.584329 0 ) 2.00%
D33 ~1.98470 N 8} ) LA
L4231 ~-1.37571 ) & 0. 00
517 -1, 2B&ED i S 0L 00%
DL0E38 —-1,19722 S0 i 0L D%
DLDT8 =1L 10790 3 3 0.Z28%
2,0938 1 .:01863 i &4 DILP%
g.118 ~0. 32811 ' 3 7 J.SEK
DLlada -0 85143 s 13 1.13%
DLLTT 0, TFE202 2 22 1.46%%
2.2818 -0, 86154 1% 37 2.8284%
.268 -0.271846 i< 56 3.58%
9,329 —0.48280 48 104 F.0a%
Q.00 =3,39361 45 143 S.47%
2,496 —0.30451 61 210 11.49%
Q2,509 -Q.21338 a9 279 12.99%
2,747 =Q,12&67 =8 337 10.92%
2,718 -0.03715 43 380 8.10%
1.13 0.0353078 &2 422 7.91%
1.38 €.139877 3& 458 &.78%
1.7 2.230448 3¢ 488 5.63%
2.09 0.3201486 is 204H 3.0LA
2.36 0.408239 = SO9 O.24%
3.15 9.498310 3 S17 1.314
3.87 0.387710 i} =22 0 .FaY
4.7% G.aTee93 i 323 O.19%
2.83 ND.745668 4 =27 O.79%
7.18 0.8504913 1§ Se24 O.19%
83.7% 0.943%988 3 =31 0.S6%
15,8 1 .033423 O =31 O _00%
13.3 1.123851 Q =31 .00%
16.3 1.212187 s] 331 0.00%
20 1.301029 Q =31 Q.00%
Regression Outpbuts
Conmstant -0.21374
Std Err of Y Est Q.0L7009
R Souared Q.F95747
Mo . of uUbservations 7
Degrees of Freedom 7
4 Coefficlientis) (0.30&5%64%
5td Err of Coef. 0.0073582

2.7 =

4.495113 =

DENSITY

AERO.DIAGM,
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232

~Mav-88 LUNG 22 -— EXDOGEN
FRORE. FRED.FROE
DIAMETER LDG.DIAM. COUNT CUM.COUNT PERCENT CUMJPERC.CUM.PERC.CUM.FRELC.
-+ 3+ 53 1 3 -t + 1Tttt ittt 1+t + 1+~ F i
Q.O287 -1,464397 O 18] 0,0 0.00%
Q.0279 -1 .53439 1 1 - 10% O.10%
1.0343 —1.44470 O 1 0L Q0% L 10%
D.04621 -1,37571 0 1 200 O.10%
D.517 -1,28630 1 2 DL 10% 0.17%
D.0635 -1.13722 2 o D.19% 0.39%
2.078 -1.10790 3 7 - D.27Y% 0.568%
0.0958 —-1.01843 & 11 . 39% 1.06%
0.118 -0.92811 I 20 0.87% 1.93%
Dolb4a ~0.86143 17 37 1.&64% 3.57%
O,177 =0, 722028 17 54 1.64Y% =.22%
D.218 ~0. 55154 35 a< 2.38% 8. a80%
d.288 ~-0.57184 =25 144 S.31% 13.21%=-1.08070 ~0,5F844
Q.329 —-0.48280 P4 238 9.08% 23.00%-0.7448506 -0 .,.4842%
D.404 =0 _ 39361 101 339 9.76% 32.7T4-0.45538 -0 ,.38646
0,496 -0.30451 117 436 11.30%4 44 . 068%=0,.13310 -0 ,.28T01
0,609 ~0.21338 1046 S60 10.03% S54.11%40.105633 -0.19614%
D.747 -0,12667 7 &57 2.37% 53.48%0,.351918 =0.11545
D.218 -0,0371L8 az - 740 8.028% 71.50%0.376988 -0.03982
1.13 2.053078 81 g21 7.83% 79 .32%0.883634 0.04a2922
1.438 0.13%877 && 887 4.38% 8F.704%1.064215 0.123&87
1.7 0.2830448 59 Fa6 S5.70% 21.40%
2.2 9.3280146 38 7?94 3.67% S.07%
8.3&6 0.40823% 14 298 1.35% F&.43%
3.13 0.498310 14 1012 1.35% 7 .7BY
3.87 0.387710 a 10280 O.77% F8.35%
4,75 0.675693 L3 1084 U.39% FR . FLY
T.83 Q.7&5648 5 1089 Q.48% FF . 42%
7.1 0.854%913 2 1031 O.19% FF.61%
8-79 0.9439488 3 1034 0.289% ?9.90%
10.8 1.033423 Q 1034 Q.00% 99 .90%
13.3 t.1238%1 - 0 1034 0.00%  F9.90%
14.3 1.2123187 o 1034 0.00% 99.F0%
20 1.301029 1 103% 0.10% 100.00%
Regrasaion Output:
Constant -0 .23361 0.583%9&8 = GEOM._.MED.
Std =rr of Y Est 0.0146185
R Sguared 0.9948149 1.265110 = 84,1 %
Mo, of Chmervations @
Degrees of Freesdom 7 2.1466401 = GEOM.STD.DEY.
i Coefficient(s) O,.335733 3.50803% = MASS MED.DIAM.
Std Err of Coeaf. .007889
3 = DENSITY
&.074093 = AERQC.DIAM.
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LUNG 22

234

2o5--May-883 —— SILICA
FROH. FRED .FROE
DIRMETER LOG.DIAM. COUNT CUM.COUNT FERCENT CUM.PERC.CUM.PERC.CUM.FREC.
D,0827 —-1.545397 ] Q 300 % OaQ0%
0L,0279 —1.355439 0 5 Q. 00% DL 00N
D.0343 —1,46470 O ) 0.00% SO0Y%
D.04a48l —-1.37571 ¢ Q 0, 0% 0L 00
DL,SLT7 ~1,28830 1 1 QL,2EN . 33%
.0635 —-1.19722 O i o OO% 0 .23%
0,098 —-1.10790 i 2 V.23 0, 45%
0.0988 —-1.01843 2 &4 0.45% Q.90
0.118 -0.92811 7 it 1.58% ‘2.49%
B.laa -0, 84143 & 17 1.36% 3.85%
DL LT =0, TEINE 16 33 I.462% TLaTY
D3.218 =0.6858154 31 55 TLOlh 14,484%~-1,053662 —-0,847F0
0.2468 -0.,571846 30 Pl 5.79% 21.27%-0.80361 —-0.26747
0.329 -0.48280 37 131 8.37% 29.64%-0.54383 -0,48284
D, 404 -9, 393461 35 164 7.92% 37 .34%-0.3240F -0.41125
0.4948 -0.30451 =0 214 11.31% 48.87%~0.08906 -0.31513
0.609 -0.21538 o5 271 128.44% &1 .31%0.393907 -0,20990
0.747 =0.12667 43 314 P.73% 71.06%0.5&3590 ~-0.12204
D.F13 -0,.03715 33 347 7.47% TE.ILUO . TRE010 =0, 044832
1.13 0.053078 39 38s 8.82% 87.33%1.133865 0.064397
1.38 0.139879 18 4Q4 4 .07% F1.40%
1.7 Q.230448 11 413 2.49Y% 73.8%%
2,09 0.,380144 10 423 2.28% 5. 15%
2.386 0.4082839 &4 429 Q.90% F7.086%
3,13 D.473310 5 434 1.13% 28.19%
3.87 D.387710 3 439 1.13% F9.32%
G4.79 0.4765673 2 G411 O.43% FF.774%
5.83 0.,7&56&8 Q G491 Q.O0% - FR.77HU
7.16 2.8354913 1 448 2.23% luu.uuﬂ
8.79 (.943%88 Q 42 Q.00%, 100.00%
10.8 1.033423 =] Loy Q. 00% 190G, Q0%
13.3 1.1238581 0 G4 0.00% 100,00%
Qeqression Output .
Canstant -] . 30Tbs 0.490495 = GEOM.MED.
Std &rr of V¥ Est 0.,010965
R Squared 0,998237 1.067450 = B&4.1 4
Mo, of Observations G
Dugrees of Freedom 7 2.11734% = GEOM.STD.DFV.

X toefficient(s)

std

Err of

Coef.

Q. 325795

D.005174

2.876534

4.397977 =

i

2.7

MABS MED.DIAM.

= DEMNSITY

AERUG.DIAM.
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25—-Mawv-388 LUNG 22 -— EXOGEM
FRCH. FRED.FPROR
DIAMETER LOG.DIAM. COUMT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PRELC,.
0.02287 =1.64397 Q 2 L 00% 0,00%
D.08%9 —-1.35437 0 9] O LO0% D00
3,03%3 —=1.48470 2 i QLO0% AR EIN}A
D.0621 -1 .37371 0 0 1. 0% NP NIAYA
DL,5E1T7 ~1 2886350 b S 2, b (RIREA VA
G.0&835 —-1.19722 1 =) G, O9% . STN
0,073 =1.10720 & 13 D.37% DL.FLU
0.0958 -1.01863 5 15 O.46% 1.37%
0.118 -0.92811 10 25 O.71% 2.39%
O.144 —0.841863 17 42 1.55% 3.84%
. LT -0, 78308 26 58 2.38% b.22Y%
0.218 ~0.56154 =5 125 S.21% 11.43%—1.17479 - ,665684
D.268 ~0.571846 57 174 &.31% 17.73%~0.22842 -03.378924
0.389 -0,48a80 oS 289 8.458% 26.42%—0,63931 —-0.48207
O.404 -0 ,.39361 101 330 3.23% 3%5.65%-0,37355 ~-0.39433
Q.49 —0.30451 114 504 10.42% 44, 07%—-0.10110 —-0.30303
0,809 -H.21538 125 - &39 11.43% 57 .5040., 1723488 —0.20504
D.767 —G,136467 116 745 10.60% 68.10%Q.473193 —-0.11000
2.%918 —-0.03715 28 833 8.046% 7H.14%0,.718855 -0.03023
1.13 0.053078 75 08 &.36% 83.Q0%UQ ., F3T93F 0.048372
.38 0,139879 S& Pboae S.18% 88.12%1.1724647 0.12066%
1.7 0.330448 37 1001 3.384  21.50%
2.09 0.320146 29 1030 Z.ES% Pe.15%
2.56 0.408239 19 1049 1.74% 25.89%
3.13 Q0.498310 13 13967 . 1.65% F7.534%
3.87 0.887710 165 1083 1.46% P8.77?%
4.75 0.476693 S 1088 - 0. a6% I3 .43%
5.83 0.755668- 1 1089 2.09Y% 7 .54%
Ta.ls 0.8%4913 4 -1093 0.37% FF.IL%
8.79 0.943988 Q 1093 Q. 00% FI.PLU%
1.3 1.033423 1 1094 O .3JF9% 1400 .00%
13.3 1.123851 O 1094 0.00% 100.00%
16.3 1.212187 Q 1094 0.00%  100.00%
20 t.3010289 GO 1094 0.00% 100.00%
Regression Cutput:
Conmstant -0 .,.2868940 0.837766 = GEOM.MED.
Std Err of Y Est 0.0105468
R Squared 0.9984634 1.186739 = @4.1 %
Mo. of (Obmerwvations 10
Degrees of Freedom a 2.151C007 = GEOM.STD.DEV,
X Coefficienti(s) 0,332641 3.1235852 = MASS MED.DIAM.

Std Err of Coef. Q.004345
3 = DENSITY

S.414135 = AERO.DIAM.
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26-May-849 LUNG 22 -=- 3ILICA
FPROE. FRED . FPREE
DIGMETER LUB.DIAM. COUNT CUM.CORMT PERCENT CUMJPERC.CUM.FERC.CUM.FEREC.
R N R R e N R L O s e e e L L R N ey e SRR S T
L0287 ~1 . 54397 8] 0 0 .00% 0 .00%
0.03879 ~1.5543% . 1 1 0.22% 0.22%
0,033 —1.448670 ] 1 QL 00% .22%
OLiaglr -1 37571 ) 8 1 0 .00% O L.28%
DLOEET7 -1 28650 2 3 Q.465% 0.567%
0635 ~-1.19722 1 4 O.22% D.89%
D3.078 ~1.10790 1 = Q0 .28% 1.11%
D.0O958 -1.013463 i 9 0. 89% 2.00%
3.118 -0.78811 10 1?2 2.23% 4.23%
Q.14 -0, 84143 i1 30 2.4%5% = .68%
QL 1T7F -0, PE208 7. 37 1.56% .B.24%
D.218 -0.658154 =22 =9 4 .20% 13.14%~1.11458 —-0.66313
0,268 -0.57184 a7 . g8& &.01% 192.13%—0.8786735 —-0.37911
D.329 —-0.468280 34 120 7.37% 25.73%-0.52994 —-i3.49186
Q404 -9,393461L S1 171 11.3&6% 38.08%-0.30997 -0.3787&
0,428 —0.,.30451 38 209 8.46% 446, 35%-0.08878 —0.30056
0.4609 —9.,21338 41 250 F.13% ES5.48%0.14428946 —0.21747
D.747 —0,126467 18] 300 11.14% 65.88%0.4432469 —-0.11250
0.918 -2.03715 33 333 7.35% 74 .156%0.5657076 —-0.03672
1.13 0.083078 as 3468 7 .80% g1.926%0.917070 0054980
1.438 2.139872 a2 390 4 0% 8&6.86%1.114587 0.124799
1.7 0.230448 ’ i8 408 4. 01% FO.87%
.09 03201446 13 4381 2.70% 93.76%
2.95& 0.40832839 15 436 3.36% P7.10%
3,15 0.498310 & LG 1.34% 8. 44Y%
3.87 0.587710 & SLb O H59% 99 .33%
Ta.TS 0.47454693 1 457 Q.22% 93 .58%
5.83 Q.74&5448 1 448 O.28% 99 _T78%
T.14 0.854913 1 449 O.228% 100.00%
8.79 0.9439488 O L4439 0.00% 100.00%
10.8 1.033423 O 449 Q.00%  100.00Y%
13.3 1.123851 Q 443 D.004 100,00%

-

Regre=ssion Output:

Constant -0.26919
Std Err of Y Est Q.010063
R Sguared 0.998743
M. of Ubservations 10
Degrees of Freedom a

X Loefficiant(zs) O.353485
Sitd Err‘uf Coef. O.004394

€.338033 = GEOM.MED.

1.2142812 = 84.1 %

g2.83548758 = GEOM.STD.DEV.

3.9246230 = MASS MED.DIAM.

2.7 = DENSITY

&£.45145% = AERD.DIAM.
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—-— EXOGEN

FRUOK.

240

FRED.FROH

COUNMT  CUM.COUNT FERCENT CUM.FERC.LCUM.FERC.CUM.FRED

R R R R T s e e e R T S R R R S ST S s S R S S e S S S S T S S T e e e s S S s s s S SEs s mEn s m e =

265-May-88 LUNMG 22
DIAMETER LOG.DIAM.
Q.0287 —1,64397 Q i
D.L.087T7 -1.3T439 1 1
1.0343 —1.884870 0 1
. 0821 -1 .375%71 0 1
L0517 -1,285850 3 &
D.0635 —-1.19788 3 7
arig —1 . 1070 o 11
.09%8 —1.01863 & 17
-118 -0.72811 13 35
“lag =0 84153 19 S4
DL 17T =0 TESG2 26 20
D.213 - .&81584 45 125
Q.268 —0.57186 72 197
0.329 -0.48280 34 281
0. ans —0 39361 119 400
O.4946 -0.30451 33 493
O.4609 ~0_21536 10& £o@
0.747 —-0.128667 82 &E1
5.213 —-0.0371LE a2 763
1.13 2.053078 7 837
1.38 0.139879 a1 898
1.7 0.230448 34 F34
2,09 D.380146 .29 3463
2.36 0.408837 28 791
3.18 0.498310 ia 1007
3.87% 0.887710 S 1012
4,79 0.4876693 4 1016
S.83 0.7454644 3 1019
7.16 0.894913 1 1020
8.79 0.943988 0 1020
109.8 1.033423 Q 1080
13.3 1.1238581 il 1021
16.3 1.212187 8] toe1’
20 1.301029 0 1021
Fegression Cutput:

Constant -0.287614
3td Err of Y Est 0.013474
P Sguared 0.997782
Mo. of Chservations 10
Dearees ot Freedom =]

0.347328
003788

X Coetficientis)
Std Errm of Coef. Q.

Q.00%
0, 10%
Q. OO%
0L (%
D .29%
0.29%
0 .3%9%
O .59%
L.758%
1.8a6%
2. 58%
4.41%
AT A
2.23%
11.68%
F.11%
10.384%
8.03%
8.03%
7.25%
S.97%
3.53%
2.84%
2.764%
1.57%
O.49%

. 0. 39%

0.8%%
&, 10%
0.00%
0 .00%
-0.10%
0.00%
0.00%

.69
1.08%
1.67%
3.43%
=.294%
T .34

12.26%—

17.2

1.138562

HB-0.87174

27 .852%-Q. 60603
39.18%-C
48.39%-Q.04403
58.6740.2324135
&6 . TORD . 44Q051
74 . 73U0 . &T74522

81.398%40.917753 O.
-?S%1 . 1648496

87
F1.48%
P4 32%
T .06%
FR.AH3N
FF.12%
PIP.51%
F?.80%
FIL.ION
9 .30%
FI.FON
100.00%
100.00%
100.00%

0.522491

1.17811S5 =

2.2284993
3.4607627
3

&,

0

=

=80%1

"'—'Ej

— . 5T
-3.5378%2
—) . 48663
=0 ,37370
-0,29143
-, 17829
-0.1232°2
- .4 138
Dagds2l
O.128443

GEOM.MED.

84.1

%

SECOM.STD.DEV.

MASS MED.DIAM.

DEMSITY

248354 = AERO.DIAM.
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Z&-May-—&8

RDIAMETER LUG.DIAM.

RS ST ETRRESSSARIT o ITIRNERSDT

(ARSIt
.0879
0,343
0,0481
DL gLy
0L.0635
0.078
L0938
D.118
LB g 4
.7
0L21e
0. 283
0.329
0,404
D494
0.&09
0.747
0,218
1.13
1.38
1.7
2.09
2.98
3.15
3.87
4.7
=.83
.14
a.79
10.8
13.3

Censtant

=1 .64397
-1 .58439
=1.46470
-1.37371
-1.28&650
-1.19722
-1 10790
-1.01363
-3.92811
- .841463
- ..7E202
-0.681524
-0.57188
-2.48280
-0.39361
-0 .30451
-0.21538
-0, 125687
-0.0371%
0.083079
0.139879
0.230448

Q.3R0L4S

.40823%
0.4983190
0.3877L0
D.8T7H873
2.7654668
0.854913
0.943988
1.033423
1.123881

[

Rearessicn Output:

s5td Err of ¥ E=st

F Sauared
of Observations
Degrees of Freedom

Me .

X Coefficient(s)
Std Err of Coef.

LUNG 22

-— SILICA

FROB.

9Q.305983
2.0058457

99
141
193
236
307
360
421
461
488
501
sa2g
523
sa3
saa
sa3
s23
523
523

-0.20263
0.0143545
2.996870
2
7

Sit

242

FRED.FRCOH

COUNT CUM.COUMT FERCENT CUM.FERC.CUM.FERC.CUM.FPREC.

]

LN 0D
Q0.00% 0L 000
(AR ATE A 0L 00N
0L 00% QL%
.19 D.19%
D.ETR D.T7E
QL.78% 1.33%
D.19% 1.72%
0 .38% 2.19%
O.S7% 2_48%
1.18% 3.82%
2.87% &.e5% .
S.38% 12.05%-1.158489 -0, SEF09
&£.898% 18.93%-0.88477 -1.47338
8.03% 26.76%-0,462889 -0.3932%
Q.94% BLE.FOU-0.3418L8 —~2,.307172
8.22% 45 13%-0. 12550 —0.24105
13.58% E8.70%0.284947 —-0.13381
10.13% 68.83%0.4999%94 —0.047&4
11.&6% 80.50%0.84643846 0.0&1832
7.465% 88.12%1.1764003 0. 1S4&TLHY
S.18% 23.31%
2.49% FE.79%
1.914 7.7I%
2.10% F9.814%
0.19% 100.00%
DoQ0% 100 .00%
O.00%  100.00%
O.00%  100.GO%
. DO0% 120 _0O0%
0.00%  1Q0.00%
2.00%  100.00%
Q.627110 = SEOM.MED.
1.2684608 = B4.1 %
2.022942 = ZEGM_STD.DEY.
2.780431 = MASS MED.DIAM.
2.7 = DENBITY

4.568715 =

QERO.DIAM.
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2o—Mav-88 LUNG 22 - EXOGEM
FROE. FRED_FROE
DIAMETER LUG.DIAM. COUNT CUM.COUNT FERCENT CUM.FERC.CUM.FERC.CUM.FREC.
e R A R T N . T N I R L R R S e RS S T S S N I N I e S e S T s T T I T T s s T
G082 7 —1.64397 Q < T O0% Q.04
0,0879 —-1.534379 1 1 0.09% D.0F%
DL,0343 —1.446470) 8 1 .05 0 L.09%
L0210 -1 .37%71 2 1 0 00% 009
LTl —1.288T0 3 o D.27% 0 .38%
D L.0638 -1.19782 3 7 D.27% d.e2i
DL/3 =1L L0730 é 13 D.33% . 1.18%
2.0998 -1.01843 & 17 O.3&% 1.31%
9.118 -0 .92811 a8 a5 D.714% 2.228%
D140 ~0.841463 16 41 1.42% 3.564%
2,177 =0.75a02 20 &1 1.784% S.42%
D.213 -0 . 66154 2g =l 3.38% 8.80%
3.248 -0 .357184 ¥ 145 £.37% 14.8687%-1.04880 -0.38148
G.329 «-0_48230 81 244 7.20% 21.87%-Q.78355 -0,.47461
J.4604 ~-0.393561 83 329 7.38% 29 .24%-0.53524 ~0,39990
0.4%948 =-0_.30451 118 Leby dy 10.232% 39.47%-0.87324% —0.30760
2.4809 =0.21538 £ d] 539 8.44% G7.F1%-0.0S34&7 -0.23574
Q.747 =0O_124647 144 683 12.98% 60 .B89%0.2825866 —0.12547
0.918 -0.03715 105 730 7.33% 70.88%0.5397%F4 -0.04152
1.13 0.053078 i12 P02 ?.96% B0.18%0.853174 0.0&61033
1.438 0.13987% 7S P77 b.67% 8&.84%1.113908 0.14583467
1.7 0.230448 =11 1033 4.98% ?1.32%
2.09 3.320144% 29 1042 2.58% QG . 4O%
2.5& 0.,508239 28 1090 2.49% 94 .839%
3.18 0.498310 2a 1114 2.31% 37.20%
.87 0.8587710 (=] 1122 0D.53% 39 .73%
4,78 0.8754693 1 1123 L. 09Y% 3F%.82%
S.83 2.75656468 1 1124 O .09% 99 .91Y%
7.16 0.354913 0 1124 0 Q0% FR.914%
8.79 0.943988 Q 1124 QL GO% 99.91%
19.8 1.033423 1 1125 Q.09%  100.00%
13.3 1.123851 8] 11238 0.00% 100.00%
14.3 1.212187 8] 1128 0.00% 100.10%
29 1.3010289 Q 1125 0.00% 100.00%
Reqression Cutput:
Constant -, 21817 0.605091 = GEOM.MED.
Std Err of Y Est 0.,010456
® Squared 0.998392 1.2858%2 = 34.1 4%
No. of Observations g .
Degr=es of Freedom 7 2.1234558 = GEOM.STD.DFV,
X Ceefficientis) O.387244 3.324309 = MASS MED.DIAM.

Std Err of Coef. (.004962
3 = DENBITY

T.PETETVE = AERG.DIAM.
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26-May—-88 LUNG &2

DIAMETER LOG.DIAM.

e EETEETIm T m== -+ -+ + 1 ¥ ]
D.0227 -1.564397 O . 0
D.0877 —-1.5543% O e
00,0343 —1.46470 2 i
D,0421 -1.37571 y ]
GLirE1T7 —-1.3286580 4 &4
D.DG3T -1 .19728 QO )

L0788 =1, 10790 = 2
D.L,0eEE —-1.01863 2 11
0.118 -0.72811 & 15
D144 =-0,8401632 i& 31
0,177 -0,78202 290 351,
D3.218 -0.56134 37 28
d.268 ~0.57186 324 122
1.329 —-0.48280 44 168
0,00 -0,39361 45 2t
0.49&6 —0.30451 &0 274
2,609 -0.21538 735 343
D.747 -0 ,128667 &0 4Q9
2.918 -0,.03713 =0 459
1.13 0.053078 40 439
1.38 0.139877 37 536
1.7 2.230448 246 =62
2,09 9,320146 ié 578
2.56 0.408239 & S8y
3,13 2.498310 - 13 377
3.87 Q.387710 3 600
@, 78 0.575&693 3 60T
T.83 0.763468 Q &05
TL.ls 0.854913 O &03
B8.79 0.243988 Q &03
12.8 1.033483 o} A0S
13.3 1.1838%1 Q &05

Regrassion Output:

Congtant - ,27777
Stkd Err of Y Est 0.011590
R Scuared 0.998359
M. of Obserwvations 10
Dedress of Freedom a
X Coefficientis) 0.348744

Std Err of Coef. 0.004997

- SILICA

PROHE,

246

FRED.PRORB

COUMT  CUM.COUNT FPERCENT CUM.FERC.CUM.PERC.CUM.PREC.

O, 0%
0, O
0, 0%
D.D0%

. 00%
2. O0%
D, 00N
0, 00

Q.e6% . asih
0.00% 0. 66%
-0 .83% 1.4%7%
0 .33% 1.88%
D .86% 2.48%
2.64% 5.12%
3.31% B.43%
. 18% 14 S3W—-1.0538& —0.4845830
T.62% 20.17%-0.84123 -0.37115
7.60% 27 .77%-0,59869 —-0.484&54
7.60% 2T.37U-0.3830% -0.41137
?.93%4 4353.29%—0.12124 -0.32002
12.40%4 97.89%0, 198457 -0.20858
9.92% &7 .60%0.,4563270 -0,11551
8.258% 75.87%0.710132 -0.03011
L.61% 82.48%0,936351 0.048773
&.124 88.50%1.122828 0.1398&2
&4 ,30% ZF2.8%4
2.849% FS.S6%
Q.F9% F&6.93%
2.135% 28.4&8%
e P=ink A FP.L7N
0.83%  100.00%
L0004 100 00%
O.00% 1Q0.00%
Q.00%  100.00%
0 .00% 100.00%
Q.00%  100.00% -
2.3287504 = GEOM.MED.
1.177%2%5 = 34,1 %
2.23885¢ = GEOM.STD.DEV.

3.450849

.99B957 =

i

2.7 =

MASS MED.DIAM.
DENSITY

AERO.DIAM.
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_ ds-May-28 LUNE 22 —~EXOGEM
g FROE. FRED . FROE
DISMETER LUOG.DIAM. COUNT CUM.CQUNT PERCENT CUM.FPERC.CUM.FERC.CUM.FEEC.
0.0227 -1.84397 O ] 0, Q0% G 00%
0,279 ~1 LE5439 8} 0 0 L O0% O 00%
L0303 =1 444670 0 i) 0, D% O L D%
D.d4e2l -1 3757 i i) [ eleLA G i
D.0517 —~1.28650 S = 0. 5% ITIVA
D.0edS -1 13732 Q = 0. O0% 0L aEi
0,078 -1.10790 3 13 O.73% 1.18%
GL.0YEE ~1.018463 7 20 0. 54% 1.88%
0,118 —0.92811 13 33 1.18% 3.00%
0,144 -0 84163 258 =9 2.37% S.37%
0.177 0075208 41} 9 3.54% F.01%
0.218 -0.4856154 71 170 S.446% 15.47%—-1.015%96 ~-0.67131
G.368 -0.57184 83 253 7.33% 23.08%-0.74570 -0.37238
0.329 —-0.48280 F2 343 B.37% 31.39%-0.49388 -0.43008
L4084 —-0,.39361 ?éH 441 8.74% 40, 13%-0.85579 -0.39303
0.696 ~0.30451 143 ShH&G ?.37% 49 . SO0%-0.01285 —0.3040%
Q.809 -0.21338 117 a61 10.45% 50.13%0.262998 —-0.30311
Q.747 -0.128667 ?6 77 8.74% 68.88%0.301334 ~0.11584
J.71d -0.03713 78 338 7.10% 79.98%0.713630 -0.03814
1.13 0.053078 74 09 &.73% 82.71%0.945076 0.044582
1.38 0.139877 &0 P& S.446% B88.17%1.175237 0.130840
1.7 0.2830448 40 1009 3. 44% 91.81%
2.9 0.3240106 31 1040 2.32% 94 ,53%
2.56 0.408239 14 1054 1.87% FE. 1%
3.1 0.498310 18 1072 1.54% 7 .54%
2.87 0.587710 a 1080 0D.73% 98.27%
L4.78 0.6754%3 & 1384 0.55Y% 78.3a%
.83 9.765448 S 1091 0.435% i =LA
7.15 0.334913 3 1094 Q,27% I9.,.584%
S.79 0.943988 2 1094 0.18% .73
1.8 1.033433 3 1099 D.27% 100 L OO
13.3 1.123851 Q 1099 Q.00%  100.00%
16.3 1.212187 0 1092 0.00% 100.0C%
20 1.3010289 Q 1099 Q.00% 190.0Q%
: Regression Output:
Constant -0 . 29939 0.301889 = GEOM.MED.
Svd Err of Y Est Q,007873
F Sguared Q.?99242 1.165974 = 34.1 4
Mo . of Observations 1o
Degrees of Freedom = 2.3283169 = GEOM.STD.DEV.
X Confficienti(s) 0O.36&6080 4.330440 = MASS MED.DIAM.
Std Evr of Coef. O,.003562
3 DENSITY

7.327338 = AERQ.DIAM.



249

578

HMALIGIA TFLIYLE

NYH.L

SS3T SATDT LMY A0

INAIHDA

et o

= OHu 0

— Q=0

IT°H88 B gy PTE4 RTEF O oatLn 0TG5 1@t SohE b LB a2 1z 6 5T G11
A ,, i 1 l { | 1
= <\D
-n...\n... ’
B
e ~ -
e
.\m..
.1.1.. .
L.\-. -
\.B-
.Ii\l\l. ”
T

AR

— 6ALTO

Q0%

PR

Y

._..J-..Ln.l_ ~

WA

A

G s

ONIET

HILANPTT MNULTIEN

(&



250

Ph—-May—-838 LUNG 28 -— SiLica
PROK. FPRED.PFPRCRE
DISMETER LuB.DIAaM. COUNT CUM.COUNT PERCENT CUMLFERC.CUM.PERC.CUM.PREC.
A 4 -+ 5 3 3 - J b4 3 53] —_|EmEEmEESs ESEENESmAamoamTmERm s e oI o
3. 0227 -1.84397 0 0 Q. 00% Q. O04%
0.0279 -1.55439 QO Q QL 00% 0. 00
13,0303 —1.846470 [¥] ) D 00% (SRS A .
9.4zl ~-1.373%71 9] 0 QL Q0% (RIS LA
LGLT7 -1 .286580 1 i 0, 13% .15
., 0630 —-1.19722 1 2 O.15% 0, 30%
D.078 ~1.1Q790 3 3 .96% . TE%
02,0958 ~-1.01863 & 11 D.21% 1.67%
2,118 —Q.72811 3 19 1.21% 3.38%
D.144 —-0.841863 14 a3 2.13% ST.01%
D.177 —0.75202 15 48 2.28% 7.28%
0.218 ~0.461546 21 &9 3.19% 10.67%—1.24313 ~2.87447
O.24648 ~I.57186 42 111 &5.37% 16.84%~-0.96197 ~0.58130
0.389 —-0.48280 &4 173 ?.71% 25.56%-0.563811 ~-0.47298
0.404 —0.39361 al 236 7.26Y% 35.81%-0,37113 -0.38550
0494 ~-0.30451 71 307 10.77% 485 ,39%-0.08779 ~0.289160
Q.6809 -0.21338 &9 376 10.47% S7.064%0,188065 -0.20218
D.747 —0Q.13667 55 431 8.35% 65.,40%0,4042%54 -0, 12854
0.918 -Q.03715 S5& 487 8.50% 73.90%0,.64896T ~Q.04744
1.13 0.053078 =1 43 8.50% 82.40%0.933294 0.046777
1.38 0.13987% a4 sS85 5.37% 88.77%1.206516 0.13&6558
1.7 0.230448 31 &als & 70% 23.47%
2.09 0.320144 18 &34 2.73% FH.21%
2.94 0.408239 = &49 2.28% FE.,48%
3.15 0.498310 4 433 G.61% 99.09%
3.87 0.S@7710 =] &58 D.T78% 99.385%
4.75 O0.48746693 1 &3I9 QA,154 100,004
S.83- 0.765648 Q 653 Q.O00% 100,00%
7.16 0.354913 L] HS9 O.004  100,00%
B8.7%9 Q.943988 Q 659 0.00%  100,00%
10.8 1.033423 2 &SF Q. 00%  100.00%
13.3 1.123851 Q 6S? Q.00% 100.00%
Reqression Cutput:
Cunstant -0 .26850 0.S4463756 = GEOM.MED.
3td Err of Y Est a.o107as )
R Squared 0.798394 1.171879 = 84.1 %
Ma. of Ohservations : 10
Degrees of Freedom a 2.144828 = GEOM.STD.DEV.
X Coefficisnt(s) 0.331392 3.134853 = MASS MED.DIAM.
Gtd Err of Coef. 0.004392
: 2.7 = DENEBITY
S.150103 = AERGC.DIAM.
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& Mav-23 LUMG 22

DIAMETER LUG.DIAM.
0,027 —1.564397 O
O.02v9 ~1.33543% Q
.0343 —1.4464870 i
.04l -1 .37371 0O
LIS Y L2960 =4
0.0eEE —1.19728 1
D078 —=1.10790 3
D.09538 —-1.01863 7
0.113 -0.92811 22
D144 =0.84163 22
D17 =0.T7E202 35
D218 -0 68154 a2
D.248 ~0.57184 101
0,329 -0.48280 132
D004 =0.39341 134
0,498 ~-0.30451 165
D,609 -0.21538 1446
Q. 747 =0,.126867 12%
0.718 =0.03718 121
1.13 0.053078 112
1.38 0.13987% a7
1.7 9.2830448 79
2.09 0.,3230144 50
2.9& 0.409239 28
3.15 0.498310 i7
3.87 0,287710 g2
4,73 V.E764F3 2
S.83 2.76S658 i
7.16 0.834913 1
8.79 0.943988 8]
10.8 1.033423 o]
13.3 1.123851 0
16.3 }.213187 4]
20 1.301029 8]

Regression Output
Constant
5td Errv of Y kst
R Squared
Mo. of Observations
Degrees of Freedom

. 340872
Q.0055386

X Copefficient(s)
Std Err of Coef.

v 0, 00%
Q Q.O00%
O DL 00%
%) DL 00%
2 DL 14%
3 OL7%
=] O .36%
15 O.48%
37 1.50%
=9 1.30%
594 2.394%
154 4.23%
257 & .88%
389 9?.00%
=23 ?.13%
6588 11.25%
834" 9.9S%
F59 8.o2%
1080 8.25%
1192 7 .683%
1279 S.93%
1358 5.39%
14Q8 3.41%
1436 1.91%
14355 1.30%
- 1463 0.S5%
1465 Q. 144
1468 0.07%
1447 Q.OT4
14467 0.00%
1467 Q.00%
14467 0.00%
1467 0.00%
1467 - 2.00%
-0,25932
0.013138
0.99789=
1o
=1

——EXULEM

FRUR.

0. QU

Q0%

QL 00%

0 120

DL 14Y%

0. 20%

3 .S5%

1.024%

2.52%

4 Q2%

S5.41%
10.&63%-1.2346d
17.82%-0,93643
26 .53% -0 .563623
35 . 65% -0 . 37580
46 FOU-0.07973
S56.85%0.174701
A5 .37%0.403414
73.62UN0 840024
81.25%0.891372
87.18%1.139227
FE2.37%

Fo.78%
F7.89%
27.18%
973N
??.B6%
F9.93%
100 ..00%
100.00%
100,007
100.00%
100.00%
100,004

0.550391

1.806602 = 84.1L %

2.1928258¢4

2.4747182 =

3 =

6£.0533486 =

252

FREEL . FRUB

COUNT  CUM.COUNT PERCEMT CUM.FERC.CUM.PERC.CUM.FREU.

-5 e
-3 57854
-0 47623
- .38733
—-.3284651
- . 193908
-0.1218Q
- 101
Q. 256533
O.125617

GEOM.MED.

GEOM.STD.DEV.
MASS MED.DIAM.
DENSITY

AERD.DIAM.
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2o-May-08

DIAMETER

0.0227
D.027%
D L33
DR ATIR= 3
DS L7
., 0635
0L 07
2., 0953
0,118
. 1440
L )
214
0. 268
0. 329
2, G
0.494
Q.609
Q.747
Q.713
1.13
1.38
1.7
2.03

.58

3.15

.87
4,75
5.83
7.16
8.7%
i0.8
13.3

Constant

T

Std Err of ¥ Est

N Sguaread

Me .

Dearees of Freedom

X Coafficienti(s)
2id Err of Coef.

254

LUNG 22 -= SILICA
FROB. FRED.FRE
LOG.DIAM. COUNMT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.PQEC.
— 3+ = SpmrEmsss === =+ 4 b 3
-1.643%97 Q Q (ST E1H11 0, 0%
-1.55439 o) 0 O L.00% DL, 00%
—-1.448470 < 2 O, Q0% 0%
-1.37571 Q ) 0, 00Y% D, 00%
~1.28650 i 1 O.23% . 23%
-1 .19722 1 2 0.,23% D, asl
-1 .1Q7%0Q & a D2.21% 1.37%
-1.0183563 b 11 1.14% 2.51%
-0.728114 = 1 1.83% 4,344
-0.84153 & as 1.37% 3.71%
-3, 75203 = 33 1.83% 7.53%
-3, 56154 28 &1 5.39% 13.23%—1 .0G8010 0. 86354
-1.57186 31 72 7 .08% 21.00%-0.31248 -0.57158
-~ . 48280 37 131 8.90% 29.F1%-0. 3601 ~0.474TFF
-0Q.39361 . 36 1687 g8.22% 38.13%-1,.30882 -0.394841
- .30451 49 214 11,19% 49 .38%-0.01759%9 -0.27988%5
-0.21528 42 258 F.99% S$8.90%0.23032&6 -0.2137S
-Q,1264&7 37 29% 8.435% &7 .35%0.458824 -0.13353
-.Q371% 41 334 F.36% 7&,7FL%0Q,737093 -0.039381
Q.053078 35 371 7 .99% 84,7041 .,022912 0.0582%93
0, 139877 27 398 &.16% F0Q.87%
Q.230448 16 Gl 3.60%4 24 ,52%
G.320144 12 436 2.7%% 7 .26%
0.408239 s 433 1.60%  98.86%
3.5498314Q 2 435 Q.abY% 9% .32%
0.3587710 1 436 2. 23% I .T4%
D.575693 3 4383 Qaaa% 100, 00%
D, THE66E ) 438 D.004  100.,00%
3,854913 Q 438 Q.00 100, 00%
2.793988 Q 438 GL.O0%  100,00%
1033423 o] 438 Q.00% 100.00%
1.123851 O 438 0.00% 100.00% )
Regrassion Output:
-0.29291 0.509552 = GEOM.MED.
0. 005535
O .999550 1.123127 = 84.1 %
of Ohservations G
7 2.206145 = GEOM.STD.DEY.
0.343240 3.319301 = MASS MED.DIAM.
Q,0028749
2.7 = DENSITY
J.4T416%9 = AERO.DIAM.
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E2&-flavy—£8 LUNG 22 -—EXOGERM

‘ PROE. FRED .FRORB
DIAMETER LOG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM_FREZ.
T N T N N T e e S s NN T N T S RN SR SRS S S SRS T I e T
Q.,08287 —1.64397 ¢] s 0, 00% O, 00%
0,0387%9 -1 ,53439 Q o] 0. 00% 0. 000
L0343 =1.,48470 D 0O 0. 00% 0L 004
Do0az2l -1 .37571 n) 0 0L 00% IRt )/ A
L0S1T7 -1 .28650 = S LA Y% 4 O 450
.0835 —-1.19722 3 8 Q.27% 0.73%
D078 —=1.10790 7 13 J.04% 1.37%
0,0938 —-1.01863 16 31 1.48% 2.382%
0,118 —0.,.92811 14 4% 1.28% 4. 100
Q.184 -Q,84163 19 &4 1.73% 5.83%
2,177 -0, 7S52023 19 83 1.73% F=1-YA
0.218 -0.6615% 70 153 5.38% 13.93%-1.,07978 =0,56098
0.268 -09.,37186 79 232 7.19% 21 .13%-0.80828% —0.37028
0.389 —~0.48280 F4 326 8.56% 289.59%-0.54232 ~2.4814S
0.404 ~0.39361 F7 423 8.83% 38.32%-0.29824 —-0.39993
Q,496 —Q0,.30451 123 506 11.29% 49 ,.73%-0.Q00701 —-0.,30258%
Q0.609 -0.21538 110 636 10.02% SP.74%0.252432 —0.21598
D.747 -Q,12667 104 7462 3.65% 69.40%0,.3516114 —-0,12791
0.218 ~-0,0371S 103 847 9.38% 78.78%0.805181 -0.03135
1.13 0.083078 72 237 &.3586% 85.34%1 .048958 0.0T007S
1.368 90.13987%9 =3 I 4.83% P0.16%
1.7 0.3304483 38 102 3.46% F3.62%
2.09 0.320144 a9 1057 2.84% 26.27%
2.56 0.4082339 23 1480 2.09% I8.34%
3.15 0.498310 12 1092 1.09% F9.43%
3.87 9.387710 1 1993 0.09% F9.34Y%
4.7 0,8746593 4 1097 . DL.36% F9.714%
.83 0.7554468 1 1093 0.09% 100.00%
7.18 ©0.8334%213 Q 10938 0,004 1920.00%
8.7% 0.943988 0 10958 0.00% 100.00%
I9.8 1.033423 Q 1098 0.00% 1900.0Q%
13.3 1.12385t o 1096 0.00% 100.00%
16.3 1.,212187 0 1098 Q.00% 100.00%
20 1.301089 Q 1098 0.00% 100 . 00%
Ragressicon Output:
Constant -0 .30030 0 _S00833 = GEOM.MED.,
Std Err of ¥ Est 0.003635
R Squared : 0.99980s&6 1.080741 = 84,1 Y%
Ma. of (Ubservations 9
Degrees of Fregdom 7 2.1537887 = GEOM.STD.DEVY.
¥ Corfficient(s) 0.3340286 2.954302 = MASE MED.DIAM.

Std Err of Coef. O.0017%7
3 = DEMSITY

S.117Q01 = RERG.DIAM.
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=27 —May—38

b,nEEv

D.0gEve -

ﬁ,ﬂﬁhﬁ
Loagl
iVLivELT
O 0ae3S
0,078
0 UNFER
.118
D.144
D.17T
e} :15

- —

DL 248
0.328%9
0. 0L
D.494
O.&e0%9
0,747
Q0.313

1.13

1.58 0.

1.7
=09
2.56

L15
3 37
4.7

S.u3
2,1

iy

8.7%9
1.8
13.3
16.3
20

Censtant
Std Erv
F Squared
Mo .

o f

LUG.DIAM.

LUNG 22

COUMT CUM.COUMT PER

5246439
~1.44a70
-1.37571
-l.dacaﬂ

L157Es

—1.10”90
—-1.013&£3
- _FE811
-0 ,.841&3
-3 7Eang
-1, &58154
-0,57184
-9 . 482880
- .39361
-0.,30451
-3.21538
-0.1286467
-0, 037195
Q.0S3078
139872
. 230448
D.32014é
9. 4082839
L9310
Q.S877L0
T L.a7484%93
0. 745648
D .834G913
. 943788
1.033423
1123851
1.212187
1.301029

Rearesasion Output:

¥ Est

£ Coeffi:ient(s)

Sid Err o

¥ Coef.

5 D 0

LI S

LU uwn s
O Wo g

ww
DOm

1
14

SOGH PO S

CooCOCG

of Observations
Doearess of Freedom

0.3134&0

0. 0058096

-
e D WO e =

184
174
237
287
336
384
414
453
467
477
484
488
439
489
489
489
489
489
489
489
489

-0.2811a
0., 008%68
0.998821
9
7

258

FROE. FEED . PROE
CEMT CUM FEEC CUM.FERC ..UM, PREC.
DA A (A ela
0, 00 SIS L8)A
(AN 4 ) [AIAL )
O, 00y 9 ..00%
(NI A O.51%
0L 20% O.61%
0. 20% 0.82%
1.83% 2.04%
Q.451% 2.68%
1.846% 4 SOY
2.86% 7 <364 .
&, 29% 11, éb?—‘ 1834 -0, 585447
T.734 17.92%-0.793387 -0.37573
T .77 24.36%—0.671?8 - .4930T
10.22% 395.58%-0,37735 -0.40017
12.88% 48 .47%—-0.032940 -0, 29356
10.323% S8.6F%Q.224743 -Q.21083
10.08% £8.71%0.496329 —-0.12449
?.838% C78.53%0.796708 ~0.02%979
&.13% 84.66%1.021268 0.041039
7. 78% ?2.54%
2.864% FE.T0%
2.04% P7.99%
1.43% ?8.98%
Q.382% 79.80%
DLE0% 100D, 00%
DL00% 100, 00%
0L.00% 100 .00%
O.00%  L0G.004%
D.00% 106 .,.00%
Q.00%4 1Q0.00%
TOL.004 100 .00%
Q.00% 100.,.Q00%
Q.00% 100.00%
0.523444 = GFOM.MED.
1.083259 = 84.1 %
2.067573 = GEOM.STD.DEV.
2.548731 = MASS MED.DIAM.
2.7 = DENSITY
4 187993 = AERDO.DIAM.



259

MILIWYIA JILYLS NYHL S537 S3T0I1ddd 40 ANFIHAA

5788

67LS

005

I"gh GBRE H°L2 2712

1 i 1 1

a0

Gz ° 0

g0

&LT0

HILIWYIT NUIA3W SSHW

(W



260

26-May—E68 ] LUNG 22 ——EXCGEN
. FROR. FRED.FPROF
RInMETER LUG.DIAM. COUNMT CUM,.COUNT PERCENT CUM.PERC.CUM.FPERC.CLUM.PRELC.
<+ —x—tf =t tx 1 r &+t -+ttt + 3+t r ittt +f 1
D, 0227 ~1.484397 8] 8] 0. Q0% O O0%
0.0879 ~-1.55437 1 1 0.09% Q1.09%
D.0303 —~1 . a8870 8] 1 0. GO% 0.09%
D, -1 ,37571 0 1 0. Q0% Q.09%
2,317 —1.284650 3 3 D.27% 3, 3&6%
0.04635 —-1.19722 y 2 D .36% 9, 73%
Q.078 ~1.10790 1 F Q.09% . 0.33%
0.5 -1.01863 9 18 D .882% 1.84%
.113 —0.92811 13 . 31 1.18% 2.8a3%
o144 -0 . 84163 20 g1 1.82% 4 .64%
DO1VT -0 78202 = 7 88 3.37% Ag.01%
0,218 -0.584&6154H S4 142 4.92% 12.923%—~1.12391 -0.6&6205
D.2683 -0.5713846 71 213 &. 7% 17 .40%-0 ., 848803 ~0.57b64]1
0.389 -~{.48280 ?L 304 2.29% 27.6F%-0.60113 -0.48716
0.404 -3,393861 117 421 10.66% 38.34%-0.30309 -~0.387a2%
Q. 494 =0 30481 114 e 1Q.38% 48.72%-0.03875 ~Q.2966F
0.609 ~0.218438 103 438 ?.38% S8.11%40.20%9418 -Q.213Ti4
Q. 747 =0 _12847 108 Tas F.84% 67 .94%0.,474774 =-0.12642
0.9183 -0.03715 103 849 F.38% 77.32%0 . 7546863 ~Q.03207
1.13 90.083078 7L F20 6.47% - 83.7F%U0.98&4&7 0.044852
1.38 0.139879 &8 288 &.l9% 87.78%1 .2472300 (O.138928
1.7 Q0.230448 34 1022 3-104% 23.08%
2.9 4.320144 30 1052 2.73% F3.814%
2.96 0.408239 a0 1078 1.383% 7 .463%
3.13 0.498310 i2 1084 1.09% F8.72%
3.87 0.587710 a 1092 0.73% FP . LHEN
4,78 0.4876693 3 1095 QA.37% 59 _T73%
5.83 0.7856468 2 1097 0.19% .U
7T.1l6 0.854913 0 1097 Q. 00% FI.FLU
8.79 0.943988 1 1098 G.09%  100.00%
10.8 1.0334283 O 1098 Q.00%  130.00%
13.3 1.1238351 Q 1098 0.00% 100,00%
164.3 1.212187 8] 1098 Q0.00% 100.Q0%
20 1.301029 O 1098 0.00% 100.00%
Fegreagsion Output:
Constant - .285872 0.317937 = GEOM.MED,
Std Err of Y Est 0. 0085450
R Sguared ) : 0.999637 1.120436 = 84.1 %
M. of Observations 10
Degrees of Freedom a8 . 2.1683266 = GEOM.STD.DEY.
X Coefficient(s) 0.3395109 3.0905%4 = MASS MED.DIAM.

Std Err of Coef. 0.002256
3 = DENSITY

S.352997 = AERO.DIAM.
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262

27 ~May—28 LUNG 22 -— SILICA
FROE. FRED..FROE
CIAMETER LOUG.DIAM. COUNT CUM.COUNT PERCENT CUM.PERC.CUM.PERC.CUM.FRELC.
R T S T e R I N N R T S T ST s T e N T e R S NN ES g T AT TS ST EEmEE e
O.08E7 —=1,&8397 O i 0L U0% Oa 00
D.0a879 —-1.,55439 1 1 Q.27% O.27%
N,03%3 —1.,456470 0 1 0L 10% 0. 87%
DLO421 -1.37571 8 1 0,004 DL.27%
DL 0517 1028630 0 t O TO% D.287%
0,063 —1.19722 0 1 0. 00% 0 .27%
D.078 =1.10790 2 3 0.33% Q.30%
L9958 —-1.01843 &4 7 1.07% 1.87%
D.118 -0.728118 & 11 1.07% 2.93%
Qo148 =0 .851863 12 23 3.20% &5.13%
D177 -0.75203 14 37 3.73% 3.87%
D.818 -0.68154% ] ate 4 0% 12.37%-1.082870 —0.63S850
0.3248 -0.87184 30 a8 8.00% 21 .87%~0.78355 ~-0.24205
0.389 ~4.,48280 ag 110 7. 7% 29 .33%4-0.552688 -0.48762
Q.44 -0,39361 38 148 10.13% 39.47%-0_.27384 -0.39754
D.496 —0.30451 39 133 9.33% 48.80%4-0,03082 —-0.31938
Q.609 —-0.21538 47 230 12.53% &81.3340.2894468 -0.21951
D.767 -0.1286867 36 2468 19, 13% 71.4740.976078 -0_123782
Q.718 —-0.03715S 36 304H 9. &0% 81.07%0.884431 ~0.024d5
1.13 ©.053073 21 325 T.60% B86.67%1.1086009 2.047117
1.38 ©.139879 1& 341 4.27% F0.93%
1.7 Q.230448 14 3T 3.73% L. 67%
2.09 0.3201446 a 353 2.13% P6.80% .
2.946 0.408239 ) 349 1.80% FE.&40%
3.13 0.498310 - 2 371 0.93% 38.73%
2.87 0.987710 2 373 0.33% 9. 4H7Y%
4.73 0.86746693 2 373 0.33% 100.00%
.83 N.7685668 iy 375 Q.00% 100 .00%
F.1l18 0.834913 < 375 Q.Q0% 100, 00%
8.79 0.943988 2 379 0.00% 100,004
10.8 1.033423 O a7s C.00% 100.00%
13.3 1.123851 Q 373 Q0.00% 100.00%
Reareasicn Output:
Constant =0, 30944 0.490401 = SEOM.MED.
5td Err of ¥ Est 0.0090748
R Sauared Q.998792 1.03024% = 84,1 %
Mog. of Observations =
Dearees of Freedom 7 2.1008a27 = GEOM.STD.DEV.
X Coefficient(s) 0,3223%0 2.361763 = MASS MED.DIAM.
Std Err of Coef. 0.00423&4
2.7 = DENSITY
4,309407 = AERQ.DIAM.
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264

2&-May—88 LUNG 22 -—-EXOGEM
FROB. FRED . FROE
DIAMETER LOG.DIAM. COUNT CUM.COUNT FPERCENT CUM.FERC.CUM.FERC.CUM.FREC.
—— —_—=T= 1+ 3 et et L T F P
D227 ~-1.464397 0 0 D, U0 2 0%
D.N279 -1.S5439 1 i 0.0F% 3.09%
D.0343 —1.44&84870 O 1 0. 00% 0L 09%
aizedl -1.37571 Q 1 . 00% 0..09%
3L0ZE7 -1 284850 3 i Q.27% 0,389
L0635 ~1.19722 s ? O.45% 0.80%
L0078 =1.10790 10 12 2.8%9% 1.70%
0.09%8 —-1.013843 = 27 0.71% 2.41%
2.118 -0 ,22811% i2 39 1.07%4 3.48%
Q.14 -0.841463 27 (-1- 2.91% S.8%%
DL B A 8 B = L= a4 100 3.04% 2.93%
0,212 -0, &515 49 145 4.2 % 12.9S%-1.13327 -0.a70Es
DLEAR —0.ET718s 83 =228 A A NA 20.38%=0.33440 =0 _T7080
0.38%9 -0.48280 a3 313 7 JEF% 27 .9TA~-0.59341 -0 .48744
Q.404 -0 ,39361 112 425 10.00% 37.95%-0.313&46 -0.390758
0,494 —-0), 30451 106 331 F.a8%N 47 . LA-0 . 04655 -0, 30T3S
TLE0P -0.21538 130 &a1l -1i.61% 99 .08%0.2833311 ~0.20172
D747 =0, 124867 101 762 ?.084% 68.04R0.4774280 -0,.11735
0.918 =-0.0371% I8 860 8.7%Y% Th.7PU0 . T7IRGET =0 . 02677
1.13 0.0353078 7% 33 B.70% 83.48%U0.?74T27 O.054441
1.38 0.139877 947 982 4.30% 87.468%1.131982 0.1137%9
1.7 0.2304483 “4é4 1028 G.11% L.79%
2.09 0.320144 32 10460 2.858% P4 &G %
2.36 0.408239 =i= 1088 2.50% 7 .14%
.15 0.498310 15 1103 1.34% 23.48%
2.87 2.887710 32 1111 Q.71% PP .20%
4,75 D.ET7H493 2 11té "L 4S8 PP .E4%
.83 D.7&5hAH43 3 1119 D.237% F.91%
T8 D.854913 i 1130 D.,09% 100,504
g8.79 0.943988 ] 12 0.00% 100G .00%
10.8 1.033423 Q - 11320 Q.00%  100.00%
13.3 1.123851 Q 1120 O.Q0%  1900.00%
16.3 1.212197 Q 1120 Q.00% 100.00%
20 1.301029 0 1120 0.00% 100.00%
Feqression Cutput:
Cunstant -0.2823% 0.521966 = GEOM.MED.
3td Err of Y Est 0.,011860%
R Souared 0.998356 1,.156763 = 84,1 %
Mo, of Ohservations 10
Deqarees of Freedom 38 2.21616% = GEOM.STD.DEV.
X Cosrficientis) 0.345602 3.489311 = MASS MED.DIAM.
Sid Err of Coef. 0.004938

3

5. 0434648

DENSITY

ARERQ.DIAM.
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2T -May—-E53

LUMG 22

DIAMETER LuG.DIAM, CUUNT CUM.COUNT FERCENT CUMLFPERC.CUM.FPERC.CUM.TREC.
D L,NEET =1, 54397 2 ) el [ IEA TS
D3.02879 —=1.8543%9 0 ) 0L D0Y I ThY A
DL R43 =1 LHEaT0 o) 0 OO0 % 0L QY
O.048281 -1.37571 8 ¥ (SIS ) A O L00%
0.08517 —~1 . 28450 ] ) (I e A [ 1 4
03,0635 ~-1.19782 8} i O O 0 00
D L.0F8 =1, 10790 3 3 .77 DLTTN
3.0558 —-1.01363 2 5 0.51% 1.28%
0.118 —0.928811 S 10 1.28% 2.Z6%
.14 -0.84163 18 25 3.8[a4% &£.39%
DL1777 007582803 13 33 3.32% F.72%
GLR1E -0.881548 12 3 3.84% 13.855%—1.0%42T =i, 64710
1.363 -0.37186 ot 7 Be39% 1F.95U—-0.86875 -0 .54281
0,389 -0,48280 23 101 5.88% 25.83%-0.63717 -0.49757
0,504 -0,39361 43 144 11.00% 356.83%-0.34364 -0.3%9073
2,494 —-0.,30451 31 175 7 .93% 44 ,78%=0.13500 -0,31972
Q.609 -0.,21338 37 212 F.ab6% 54,22%0. 1085688 -0.23674
2.797 -Q,.12667 52 2864 13.30% 67.32%0.462913 -0,11&08
0.918 -Q.03715 37 301 F.abY% 7&5.38%0.743803 —-0,01974
1.13 0.053078 23 324 S.288% 82.86%0.9%0837 0.05009%5
1.38 0.139879 29 353 T.a2% FO.28%
1.7 0.230448 16 369 4, 0%9% Q4 ,37%
H.09 D.3R0144 I 378 2.30% 2&. 68%
2,986 0.608837 = 383 1.28% 7.8
3.15 0,498310 S 388 1.28% F2.23%
3.87 2.887710 3 391 D.77% 0 100.00%
4,73 0.5876693 0 391 QL 00% 100,003
.83 0.7658668 Q 371 Q.O0%  100,00%
7.186 0.854313 ) 391 QL.00%  1040,00%
8.79 0.943988 O 391 O.O00%  100,00%
10,8 1.033423 0 391 - 0.00% 100,004
13.3 1.123851 < a3t Q.Q0% 100.00%
Regrassion Cuitput:
Counstant -Q,27374 0.S32921 = GEOM.MED.
3td Ervr of Y Est 2, 01S52T7
R Squared 0. 996587 1.1646358 = 84.1 %
Mo, of Observations g
Daegrees of Freedom 7 2.1906&68 = GEOM.STD.DEV.
X Coafficienti=s) 0.3405746 3.3&492322 = MASS MED.DIAM.
std Eyr of Coef. O.007%38
2.7 = DENSITY
5.3536214 = AERO.DIAM.

—-— SILICH

FROE.

266

FRED.FROEB
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' . 268
f2e-May-88 LUNG &2 ——EXOGEM

FROR, FRED.FROB
UIisMETER LOG.DIGM. COUNT  CUMLCOUNT FERCENT CUM.FERC.CUM.FERC.CUM.FREC.
e e T I I T N T R T I A e T T TS 13+ 3 & ) e e e
0,227 —1.,54397 N ) ), O e MO
DL.DETI -1 .SE437 O i 0. 00Y% (RN IR/
D ,i0343 =1 L8470 0 ) DL (eIl A
O.aa21 -1.37571 0 0 R RIRY A 0, 00%
DL ST =1 . 28850 b 1 i, 09N e T,
DL, edE -1.197288 0 1 RS TEVA DL 0T
DL,078 —1.,10790 7 <] D.olY L aTh
2L,aRIe —1.,.01363 S 13 0, 432% 1.13%
Q,1138 -D.92811 14 a7 1.2% 2.33%
Do1l4h —0,.841863 27 S 2.33% 4, 87%
DL 1FF -0 TFEIN3 =235 77 2.16%4 6.3834%
D.2183 -0.46513% 43 124% 3.872% 10, 73N-1.23038 =D . &81 38
J.268 —0.37186 74 178 a.40% Te3iN-0.7T1IT0 —0.5091Ls
D.389 —0.48880 73 273 &.48% 23.60%=0,.72721 —-0.48473
D.a04 —-0,39361 ?9 372 8.36% S2.1T%-0.47813 —0.40038
Q.,496 -0 ,30451 108 480 7.334% 41,49%U=0,28008 =D,.31782
0.60%9 —-0,.21538 113 5393 PF.77% 51.25%0.032196 —0.23380
Q.747 =Q,1324667 138 731 11.93% 63.18%0.343893 -0.13072
Q.918 -0,03713 128 839 11.0&6% 74 .24%0,8094%F -0.024636
1.13 2.053¢78 86 435 7.43% 81.468%0.90464%2 9.0S538
1.38 0,13987% 78 1023 &.74% 88.42%1.187178 0.14813%
1.7 Q.230448 30 1073 4, 32% FE.74%
=2.09 3.320146 34 1107 2.74% 3T .58%
2.36 0.408239 a2 1129 1.70% Q7.58%
3.15 0,498310 13 1ia82 1.12% F8.70%
2.87 Q.587710 10 11352 (R =TV A IFI.ITVN
4.9 Q.8T74E693 3 1155 S . 26% F7.33%
T.893 0.76854648 1 1156 OL.09Y% FR.FI%
7,16 0.8849213 1 1157 D.09% 104.00%
8.7%9 0.76439349 o] 1157 Q.00%  100.00%
13.8 1.033423 O 1157 0.00% 100.00%
13.3 1.1323851 o] 1187 QL.00% 100,004
16.3 1.212:187 o 11587 2.00% 100.00%
20 1.30102¢9 Q 1157 Q.00% 100Q.,.00%
Regression Output: )
Constant -0,24445 ,3969572 = GEOM.MED.
3id Err of Y Est 0.0211384% ,
F Sguared Q.,.998434 1.8194657 = 84.1 %
Mg. of Observations .10
Deagrees of Freedom 8 2.141352 = GEOM.STD.DEV.
X Coetfficienti(s) 0.330&88 3.24380Q0 = MASS MED.DIAM.

Std Err of Coef. 9D.004429
3 = DENGITY

$5.5617388 = PERG.DIAM.
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27=-Mav—-58 LUMNG 22 -—- SILICA
ERCH. FRED.FRO
DIAMETER LOG.DIAM. COUNT CUH COUNT PERCEMT CUM.FERC.CUM.FERC.CUM, #EEC
0.0227 —1.5643%7 i 0 OFa 0¥ o008
DL.ET7 .5T439 . D O 02L.00% O LD0%
L0343 -1 48470 i ) 0L 00Y% O o004
Do0a21 —-1.37371 < i LD (AR A
0517 -1, 28850 i 1 D.31A .31
,.083% -1.19782 i 1 QL O0% D.31%
D078 —1.,.10790 2 1 000N 3.31%
D,0958 -1.01883 = 3 0.52% 0.92%
0.118 -0.92811 4 7 1.23% 2.15%
Dol <0 .8461483 ) a 15 2.48% 4.62%
D, 177 =D L7EE08 12 27 3.469% 3.31%
D.BIR =0 &6134 13 42 4 .a2% 12.72%=-1.12834 —0.53933
.28 ~0.37184 27 &9 8.314% 21.23%-0.80483 —-3.33110
0.389 -0.48280 22 91 b.7T7h 28.00%-0.39182 -D.473%2
.04 -0 .37361 27 118 8.31x% 36.31%-0.353770 -0 ,.39958
0.496 =0.30451 27 145 8.314 G4 &2%U-0. 13868 -0.3253%
D.609 -5.21538 36 131 11.08% S5 _69%0. 144534 -0 .32847
D.747 =0H 126467 35 216 10.77% bA.G6%N0. 433455 -0.13147
Q.18 ~0.03715 a9 243 g8.92% 75.38%0.4%4F0% -0.,.04237
1.13 0.053078 34 279 10_4564% BS.85%1 .970397 0.084347
1.38 0.139879 10 289 3.084% 28_92%1.212120 1.132374
1.7 D.230448 11 300 3.38% P2.31%
2,09 0,3801446 i3 313 4 .00 F6.31%
2.96 0.408239 h 317 1.23% P7.Th4%
3.1T D.498310 2 319 D.52% PR.154%
3.87 D.387714 3 382 0.28% PG .08%
4,75 0.876693 2 224 O.682% PP LEIY
.83 0.7455468 . i) 324 0.00% % .6%%
7.18 0854213 1 385 Q.31%  100.00%
8.79 0.943988 Q 385 Q.00% 1O0..00%
10.8 1.033423 O 329 QLO0% 100 00%
13.3.1.1238381 2 325 0,004 100.00%
16.3 1.242187 - Q 325 Q.00% 100.00%
20 1.301029 < 325 Q.004 100.00%
Rearession Qutbut: :
Constant -Q.287836 0.32478& = GEOM.MED.
Std Err of Y Est 0.0168537
R Sauared Q.9946661 1.1495046 = 84.1 %
M. of Coservations 10
Dearees of Freedom 3 2.182112 = GEOM.STD.DEV.

{.338877
0. 008634

X Coefficlentis}
Std Evrr of Coef.

3.2878903 =

2.7 =

Z.377927 =

~ERD.DI

270

MASS MED.DIAM.

DEMEITY

Art.
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Z2&-May-88

DIAMETER

= =

ARt t-ir)
0, 0878
L0363
0421
LASLT
2, 0635
0,073
D L0953
0,118
Q. 1464
D.177
.213
D.268
0.327
LOJoR § 78
0,694
C.509
0.747
0.918
1.13
1.38
1.7
2.09

= .36
2.18
3.87
4,75
5.83
7.15
3.79
1¢.8
13.3
164.3
20

Constant

Std Err oo
R Squared
Me .

Deqrees of Fre=edom

X Coeffic
Std Evrr o

272

LUNMGE 22 -—EXOGEM
PROB. FRED.FROS
LOG.DIAM. COUMT CUM.COUNT PERCENT CUM.PERC.CUM.FERC.CUM.FREC.
= === RSN === mmmmmmmmmema
-1 .593Y7 Q2 i8] O, 0% 0.00%
—-1.35437 o] 0O D.,00% B IPRNIS 1A
=L aE4T0 Q 4 0. 00% QL a0%
-1.37271 0 O ©.00% i, D0
—-1.2B650 1 1 0L 0P IR LA
-1.1%9722 Q i 0, 00% DL 09
=1.10790 1 2 0. 09% .1
-1.018463 =} 7 D.a7% QL a6%
—-0.72811 is 21 1.33% 1.99%
-0.84163 21 42 1.99% 3.99%
-0, 752302 31 73 2.94% &, 3%
~i} . 8alS4 S i=3 - TEN 11.68Y%—-1.13234&6 —O.574E0
-1, 57136 e 143 &5.565% 18.33U—0.30844F ~0, 574860
-0, 48880 76 269 7.32% A5 .535%U-0.66596 -0.48723
-0,39361 113 382 10.73% 36.28%-0,353852 -0.,375%58
-0, 30651 87 449 8.24% a4  SHY-0 . 14083 —-0.29641
-0.21338 93 Sé2 8.83% S53.37%0,08&483 -0.21384
=-Q.13&67 101 663 F.99% b2 .7640.338036 -0.122535
-0.Q3715 7 7460 F.21% T2. 1700597009 -0 ,02848
Q.083078 75 839 7.12% 79 .30%0.822731 0.,033513
Q.139872 Sa 887 &4.79% Ba.20%1.004114 0.113290
Q.230943 &S S G 17% FCQ.H1%
O, 330145 r= 294 3.7F% 74, 40%
Q.408a23% 28 102 e TYA PT 060
0 .498310 13 1037 1.92% F8.48%
D.SB7710 I 10464 0. 854% ?9.344%
O$.876693 3 10351 .47 ?3.814
Q.755668 i 10352 0,09% FE.FLN
.,854913 i 1053 0,09% (00, 00%
Q,943988 Q 1033 2,00% 100 ,004%
1.0334&3 2 1053 T.00% 100.,00%
1.1283851 O 1083 2.00% 100,00%
1.212187 Q 1053 0.00% 100.00%
1.301029 O 1953 0.00% 100.00%
Rogreasion Qutput:
- . 26533 0.S5468412 = GEOM.MED.
f Y Est 0.01177%
. G .99a307 1.311885 = 84,1 %
of Ubservations 10
d 2.307979 = GEOM.STD.DEV.
ientis) 0.3632231 4 ,5635405 = MASS MED.DIAM,
f Coef. 0Q.005280
3 = DENSITY
B.028757 = AERO.DIAM.
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27-May-88 | LUNG 22 ~~SILICA
) FROR. FRED .FROH
DIAMETER LUG.DIAM, COUNT CUM.COUNT FPERCENT CUM.PERC.CUM.FPERC.CUM.FREC.
O.0J2T =1 .&4397 ) 4] O G0% L 00%
D.027e -1 .55430 O O 0. 00% QL O0%
L0343 =1 046070 ) ) 0 .030% 0 O0%
D.aa21 -1 37571 0 ] (eI aTs A DL O0%
DL.0%1T7 —1,28850 2 b 0.7 0.7
0,063 —-1,.19728 Q a LD o0 0, 77%
2,078 ~1.10790 4 & 1.33% 2.30%
OL,OYE8 ~1.013863 2 =] .77 3.0T%
0,118 -0,92811% 3 11 1.15% 4,31%
Q.164 —-0.80163 S 14 1.92% &.13%
O, 17T —0.75208 11 27 4.21% 10,.34%-1,24977 —-0,72505
2.2138 —-0.8815% I 3& 3.45% 13.79%-1.08588 ~0.57147
0,268 ~0.57184 20 =1 7. 66% 21.46%-0.77726 ~0.S77L
0.328% —-0.48280 22 78 3.43% 27.8FN-0.53669 -0.49172
Q.604 —0,39361 31 109 11.588% 4l .76W-0.21286 -1,.388049
0.498 —-0.30451 20 129 7. 56% 49 ,43%-0.01476 ~0.32127
0.609 -0.21538 =& 133 ?.96% $9.39%0.843009 ~0.23700
Q.747 =0.126467 34 121 13.79% 73.18%0.6287113 —-0.11142
0,918 -0.03715 22 213 C8.43% 81.8140,9042329 —-0.02082
1.13 0.083078 14 287 T 3.36% 86.F7A41L.119671 0.049614
1.38 0,139879 17 244 6.31% F3.49%
1.7 0.230448 a8 =292 3.07% G&a.ISU
2.09 0.3280144 4 254 1.33% 98.08%
2.286 0.408239 & ' 3240 1.383% 99 .62%
3.15 0.498310 1 261 Q.38%  100.00%
3.87 3.887710 £ 261 D.00Y% 106, 00%
4.75 0.5764693 Q 261 QL0008 100 00Y%
T.83 0.76546468 Q 261 S DLQ0% 100 ,00%
T.l6 0.354913 Q 261 0.Q0% 100.00%
2.79 0,743988 2 2561 D,.,00% 100.,00%
10.3 1.033423 Q as51. Q.00% 1400.00%
- 15.3 1.123851 O 261 0.00% 100,00%
15.3 1.212187 Q 261 0.004 100,00%
20 1.301029 o] 261 0.00% 1Q0.,00%
Reqr=ssion Output:
Constant -Q.314645 Q.482853&6 = GEOM.MED.
Std Err of Y Est - .014783
R Sauared Q.996873 - 1.08443530C = 84.1 %
M. of Observations 10
Degrees of Fraedom = 2.12289686 = SEOM.STD.DEV.
X Coefficientis) O.326943 2.564281463 = MASS MED.DIAM.

S5td Evr of Coef. Q.00&8777
2.7 = DENSITY

4,341484 = AERQ.DIAM.
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LUNG 2B

276

2&~-May—-83 --EX0OGEN
FRCH. FRED.FPRQOE
DIAMETER LOE.DIAM. COUMT  CUM,.COUNT PERCENT CUM.PERC.CUM.FPERC.CUM.PREC.
0 ,0827 -1,564397 Q Q Q) 00% C L O0O%
0.0879 -1 ,.55439 8} O Q.00 0L 0%
O.03403 —1.,484870 . 2 2 D LY Q0%
0,043 -1 37571 0 < 0, D0 GO0
0,517 -1, 28880 3 3 Q.2EU D.258%
i.063% ~-1.19732 s 8 D.93% - 0.6%%
0,078 =1, 10799 a8 14 .69 % 1.37%
S, 0958 -1.01863 10 26 0,864 2.23%
D.118 ~0,92811 13 45 1.63% 3.86%
D.144 —0,34183 34 81 3.08% B . FL%
D, 177 -0, 7Ee0e 37 1280 3.34% 10.28%-1.25305 -D.7&334&
2.2818 —0,558189 &1 1381 S.23% 1S.51%—-1.01430 -0 ,5872816
D.2683 -0.37186 84 263 7. 20% 2. 71 %~0.785887 ~-0.57344
0.3289 -0.48280 102 367 8.70% 31 .05%=0.,6919% -0 .,472&&
D.404 -0, 39361 102 449 8.74% 40.19%-0.25419 —-0.389183
D.696 -0.30451 104 =73 8.21% 49 _10%-0.02311 —-0.29357
2,609 -Q,.215338 2?7 &70 8.31% S7.41%0.191318 -0.21147
Q.747 -0.,12667 108 778 ?.2854% 66.57%0.439144 —-0,11701
2.918 —-0.03713 8& 8&4 7.37% 74.04%0.5853128 -0.03527
1.13 0.053078 73 @37 6.26% 80.29%0.857130 0.042&47
1.38 9.139879 &6 1003 S.66% 85.959%1.074496 0.1235742
1.7 Q.230448 =3 10548 4.34% Q0.49%
2.09 0,.32014& 25 1091 3.00% FI.LHPU
2.36 0.408239 31 1122 2.66% P&.1a%
3.1% ©0.498310 14 1134 1.320% F7.34%
3.87 0.287710 11 1147 0.94% 78.2%9%
4.75 0,874573 7 1136 Q. 77% 29 .06%
3.83 0.7&5668 7 1163 0. 60% FPL.EEN
7.14 0.E8T491L3 2 11465 Qal7% 2P .33%
2.79 0.943988 2 11567 D.17%  100.00%
19.8 1.033423 2 1167 Q. 00% 100,.00%
13.3 1.1&38%1 Q 1187 0.00% 100,.00%
16.3 1.212187 < 11467 Q.00% 100,004
20 1.301089 Q 1187 0.00% 100.00%
FRegression Output:
Constant . -0.,2847% 0.219102 = GEOM.MED.
3td Err of Y Es 0.210869
R Sguared 0.99882%9 1.8350867 = B4.1 %
Mo. of Cbkservations 11
Drarees of Fresdom 7 2.409471 = EEOM.STD.DEV.
X Coefficienti(s) O.3819%7 T.285388 = MASS MED.DIAM.
Sid Evr of Coef. 0Q.004338
3 = DENSITY

AERO.DIAM.
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APPENDIX 3

LEMONT SUMMARY PARTICLE CONCENTRATION/COMPOSITION/SIZE DATA
FOR 35 COAL MINER LUNGS
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LUNG SAMPLE: LUNG 1 - PREP 2389 iML D-570

PARTICLE CLASS

BILICA
ALUM, SILICATE
~KADL IN-LIKE
~K FELDSP./MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
Nk CA AL BIL.
-NA FE AL 5IL.
-CA FE AL SIL.
-At SIL--TR FE
-AL SIL.--PURE
-K{FE) AL SIL.
TALC-LIKE
-PRE TALE
IRON OXIDE
RUTILE-LIKE
FLUNINA-LIKE
COMRG-ENDOBEN.
-PURE ENDOBEN.
~TRACE -ENDOGEN,
~SILICA-COMBO
-AL SIL.-ENDCG.
SILICON RICH
-FE SILICATE
IRON RICH
-51 FE RINARY
-AL,SI--FE RICH
TITANIUM RICH
-TI FE BINARY
-FE,S1 TI RICH
-At,51 TI RICH
OTHER AL SIL.
KD XRAYS
ALUNINUM RICH
-FURE AL SIL.
-FE,51--AL RICH
-FE AL BINARY
HISCEL LANEOLS
TOT. EYOBENDUS

ALL TYPES

NUMBER
FOUND

3,

NUMBER

IN

100ML
SOLUTION
_—— 6--

X0

-
v

NUMEER
¥
100ML
BLANK
- é-

X6

0.0
6.0
0.0
0.0
0.0
0.0
0.0
Gl
0.0
(.0
0.0
0.0
8.0
0.0

ez
o o

0.0
0.0
0.0

0.9

SUMMARY OF PARTICLE ANALYSES

NET TOTAL
IN

KET TOTAL

100ML  PER GRAM OF
SOLUTION DRY TISSUE

meme e

X10

132.3
248.6

&0.3
184.9

0.0
4.7

0

[ =1
- e W
Lol ol ¥%

[T A, Ry ]
-

"

*

—
% B e i e e S R ) L & B 7% }
-

L O la Do I o & ag 625 Gl o 2o O ng o D & L

[ e R o )
a 4 & .

e D300
T
S T % ISR SY I % B % |

o)

[

&
-
[#%)

18.

45997,

NUMEER EXDBENCUS

¥

28.27
37.40
12.89
37.52
0.37
¢.00
1400
¢.07
£.00
0.00
1.14
(.21
0,93
1.21
1.2
(. GA%*
4,04
0.2t
1.97
.07
0, Q0**
3.07
0.14
2.35
g,21

¥ PARTICLES IN BLANK ARE NOT SUBTRACTED
#  ENDOGENOUS CLASS

3092,

100,00

4

28.81
78.48
13.13
0,27
0.58
.00
1.0
0.07
0.00
0.00
HR Y
222
.54
1.23
1.23
Q.00
4,14
4,22
1.02
0,00
0.0¢
0.07
0.43
2.40
0.22
4,72
PR
0,00
1.38
0.00
0.07
0.2%
0.51
0.00
0.73
0.3t
.22
0.97
0.36
104,00

MEDIAN®

AREA EGUL.

DIAMETER

(.85
G.80
(.63
0.89
0.92
FEREERN
3,68
1eZb
EREFRXERNR
FHEFEREERS
9.79
G.84
1.02
6.
6. A
0,24
0.42
0.55%
(.45
0,30
FHEERREEEE
0.37
1.36
0.75
1.26
0,58
FRESHREFES
FREFEERFRE
3.39
FREEREERE
6,43
4,56
0.8%
0.83
5.53
0.37
.68
0,58
0,30
0.7

MASS

KEDI A+
AREA EGUI.
DIAMETER

e

e Fw t0 otw B3
P
R e

LY
FEHEEERY
136
1.28
HAKERNE
HERERERS

i.80
0068
2.45
1.7
1.78
0,77
3.78
1.0
2.
(30
EEEFRERR
G.37
1.53
1.92
1.84
1,38
FERER R
FEEREFEF
1.46
FAEHEERE
3,13
0.7%
1.80
2.4
0.85
1.00
.78
(.55

0.65

RERT-
[IYNANIC
DIAMETER

s
Lt
FREREREE
2.33
2.08
FEERHEEHEE
HEEFEER L
2.9
1.l
95
58
SR
a4
1.5
4.7
3,52
HHEAER R
0.40
2,51
Gndd
3.18
2.7
EREREEEELE
I E R
3.35
FEFEEERERE
0,78
1.5
2.95

EUN SR X I
. -

~1

Sl Ee by
] hea

[ B O N |
S L e .
iR

Ly o~

[ e 5 B

b
[
.



SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO LUNG { - PREP 3390 iML D-372Z

PARTICLE CLASS

BILICA
ALbM,. SILICATE
~-KAOL IN-LIKE
-K FELDSP./MICA
-FE AL SILICATE
-Ef AL SILICATE
-ALBITE-LIKE
NG CA AL SIL.
-NA FE AL SIL.
-CA FE AL SIL.
-AL SIL--TR FE
-AL SIL.--PURE
-K{FE) AL SIt.
TALC-LIKE
-PLRE TALC
IRON GAIDE
RUTILE-LIKE
ALUMINA-LIKE
CONBO-ENDOSEN,
-PURE ENDOGEN.
- TRACE - ENOOBEN.
-51LICA-COMBO
-AL §IL.-ENDCE.
SILICON RICH
-FE SILICATE
IRON RICH
-§1 FE BINARY
-AL,SI--FE RICH
TITANIUM RICH
-TI FE BINARY
-FE,SI TI RICH
-AL,5I TI RICH
OTHER 4L SIL.
ND ¥RAYS
ALUMINUM RICH
-PURE AL SiL.
-FE,SI--AL RICH
-FE AL BINARY
MISCELLANEOUS
T3T. EXOGEKOUS

ALl TYPES

NUMBER
N
NUMBER  {0OML
FOUND  SOLUTION
..... ——— 6__
i
.
2.
.

2 D D e O O D D O O D O D e O
. n e e o e e e . .

oo o ax ok o 3K e Mk s S ok sk ok ok dk sk ok ks ks sk ok ok ke SR ok Mk sk e ok Ak ok Ak ae Ak sk ok

NUMBER
IN
1OOML
BLANK
- 5_

110

0.0
0.0
0.0
0.0

s
Lrd

<
[reci ae )

AT T B 4D O T O O
.« s = W s .

o o
s w . W
Lo % - L o T ew B o B e B vo I o v 0

<>
Pui®

0.4
6.0
¢.0
0.0
0ud
i)
0.6

[ i o
[ BN B e I o)

« . -
Lo - o ]

o o e S ao I i T s R o I e
s & o - .
L) vZp o &0 O Cn

)

NET TOTAL
IN NET TOTAL
100ML
SOLUTION DRY TISSUE
——— é__
X1

ook sk Wk ko W< sk de o W ok sk ok Sk sk & sk Tk ok dh sk Ak ok ok s o o e dk ok A e o Rk K

7

E

L
0
L0
Iy
(.00
0.00
(.00
0.07
0.00
0.00
0.00
0.00
0.00
¢.0o0
6.00
0,008
25.00
0.00
2.00
0,00+
0.00%
¢.00
0.00
35.00
0,00
50,006
0.00
0.0
.00
¢.00
3.00
0.00
0.00
0. 00%x
0.00
G.00
0,00
3.00
0.00
100,00

o e e}
Lon i

L)

¢ PARTICLES IN BLANK ARE NOT SUBTRACTED
* ENDOGENDUS CLASS

106,00

PER GRAM OF NUMBER EXOGENCUS

4

G.00
.00
0.00
0.00
3,00
0,00
(.00
.00
0,00
6,00
.00
0.00
3,00
6.00
000
.00
25.00
0.00
0.00
0.00
3.0
0.00
G.00
23,00
0.00
50.00
.00
¢.00
Q.00
0.00
0.00
0,00
8.00
.00
.00
0,00
0,00
0,00
3,00
106,00

166,00

MASS
MEDIAN®

{UM;

EFEREEE FRRERRRENE
FEEREE FRRFEEFENE
FRERER FHEFERFRIE
FREEHE FEEERRTERE
FREERR ARREERLAHF
FEFRHH AR EREEAF
EFREEE FERFRIEERE
FHEREE R
IR HRREE R
EEREER BRI AT
FEEEEE ERFFEREEE
FREREE RREEXERIEE
FEREEE REEFHEFERE
FARERE AXFNRREERE
FREFEE RREFXRERRE
FREEEE FREFERETHE

0.43 6.13
FRERER FRXFEERTER
FREARE FREEREXRRE
FEERRE EFELRREEEE
FREEEE HHEERERE R
O RN
FEEERE BHEHEEREES

0.24 0.2
RHEEHE KEREREEEEE

.41 0,64
FREERE R RN
FRRERE FRREREREER
EXERER EREFRERENS
HEERRE ARRERRERER
EREERE HHRERAREEF
FRRERR THRFEEREHE
RREERE EREFEEREEE
EXREERE REEFAREFRY
FREERE AAERAAREER
FREERE KREFRELIE
FEREEE REEREREREE
FHEEEE REEREEEE
FEERAE KREFRFEREE

0.50 .64

MEDIAN®
AREA EQUI. AREA EQUI.

DIRMETER  LIAMETER

280

RERD-
DYNAMIC
DIAMETER

FRERERIER
FHERERIEE
*REHE R
Eass st
FRRERHEE
FRERFEIE
FRERLRGE
FAREFRIE
FEREFREEE
RE2 222223
FEEEREEE
FRERERHE
FREHERSEF
FREFHES
FRERERAR
FHREERTE

9.29
FEHEER
FHERE#ES
FEEEERIE
FHEREREE
FEEEREEE
FEEHEEIF

0,62
FEEESRFH

1.3
AR
XEEEEERE
FHEREEEE
FHERRALE
FHEEEREE
FEREEFNF
E22 222103
FRERFFAR
AR HEFEER
FEEEEAES
EKXEEEEE
HHBFRESE
*AREFRFH

116



281

LUNG GAMPLE: LUNG 2 - PREP 34BC 1ML L-573,580

PARTICLE CLASS

SILICA
ALUM. SILICATE
~KAOL IN-LIKE
-, FELDSP./MICA
~FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
-NA FE AL SIi.
-CA FE AL SIL.
-AL SIL--TR fE
-AL SIL.--PURE
-K{FE) AL SIL.
TALC-LIKE
-PURE TALC
IRON O ILE
RUTILE-LIKE
ALUMINA-LIKE
LOMEC-ENDOBEN.
~PURE ENDOBEN.
~TRACE~ENDOGEN.
-SILICA-COMBO
-AL SIL.-ENDCG.
SILICON RICH
-FE SILICATE
IRON RICH
-SI FE BINARY
-AL,SI--FE RICH
TITANIUM RICH
~T1 FE BINARY
-FE,S1 T1 RICH
-At,31 TI RICH
OTHER AL SIL.
N3 IRAYS
ALUMINUM RICH
-PURE AL SIL.
-FE,SI--AL RICH
-FE AL BINARY
MISCELLANEDUS
T3T. EXOBENDUS

#lLL TYPES

NUMBER
IN

NUMBER  100ML
FOUND  SOLUTION
..... R T

10

&89. 13.8
3ib. 49.0
48. 1.4
72: 1.2
335, 3.4
0s 0.0
4, .6
Je 0.0
1. 2
0. G.0
47. 1.3
0. 0.0
52, 8.1
8. 1.2

7. 1.1
t7. 2.6
3. 4.6
s. 0.8
1498. 232.2
504, 73.6
422 £3.4
6. 1.8
363. 56.3
21, 4,2
11, 2.6
3. 3.6
T 1.1
1) 0.8
1%, 2.7
2. ¢.3
2. .3
4. 0.6
13 2.0
38, 7.0
6. 0.9

. 0.0
1. 0.2

da 0.3
h 8.5
1063. 164.8

NUMBER
IN
100ML
BLANK
-- 4~

X0

<o N0 Gn

0.
0.
Ol
Ol
0.0
¢.0
0.0
0.0
(.0
0.0
0.2
0.0
0.0
¢.0
0.0
0.0
0.8
0.0
.0
0.0
G.0
&0
¢.0
0.2
0.0
0.2
0.0
0.0
2.0
0.0
0.0
0.0
0.0
2.2
0.3
0.0
0.0
0.2

SUMMARY OF PARTIELE ANALYSES

NUMBER  EX0BENOUS

%

4,03
14.54
2.02
3.38
1.64
0,00
0.19
.00
0.45
0.00
2.1%
5.00
2.44
0.38
0.33
. BO**
1.17
0,23
70.26
28,33
13.79%%
3.56
17.03
0.80
1.03
2.33
¢.23
0.89
0.09
0.09
6.1%
0.61
2.06%%
.19
0.00
0.05
0.09
2.38
49,07

t DARTICLES IN BLAMNK ARE NCT SUBTRACTED

¥+ ENDDBENOUS CLABS

NET TOTAL
I NET TOTAL
1OOML PER GRAM OF
SOLUTION DRY TISSUE
“——— 6-- ..... 6-_-
o 410

13.3 135,
48.0 488,
8.7 48.
12 113,
I3 9.

0.0 0
B.0 &.
6.0 0.
G.2 2
4.0 .

7.1 72.

0.0 0.

B.1 82.

1.2 13,

1.1 1.

2.b 27.
3.9 39,

0.8 g.
232.2 2387.
R1.6 930,
£5.4 abd.
11.8 120,
5.3 5.
4.0 41
2.6 27
3.4 3.

1.1 1.

Q.8 8.
2.9 30,

0.4 3.
0.3 3.
0.6 6.
2.0 20.
6.8 &9.
0.b 6.
0.0 0.
0.2 Z.
0.3 3.
8.3 87,
162.0 {644,
330.4 3355

%

8.23
2.7
4.1¢
&.8%
3.38
0.00
0.38
0,00
0.1t
0.00
4.4)
Q.00
4.98
0.7
g.67
0.00
.39
0.48
45.17
RVE
0.050
1,27
34,7
2.45
1.63
.1
0,67
0.48
1.82
G.15
0.19
.34
1.74
.00
0,38
0.00
0.10
0.19
3.26
100,060

HEDIANY

AREA EQUI,

LIAMETER

0.81
0,83
(.72
1.04
.58
FREERAREEE

a.61
EFHEREENF
1.2
FEEEHNEEEE
0.93
FEREEEAR AR
0.7
1.7
0.68
0.43
0.33
(.47
0.58
0,44
0.87
8. 72
0.81
0.49
3.83
0.38
0.37
0.30
0.37
0,22
0.50
.18
0.45
0.5
0.55
FEEERERNRS
1.89
0.31
1.02
0.7

MASS
MEDIAN®

AREA EGUI.

DIRMETER

o oen
[ P

4.3
2.51
4,20
3.12

FERERRER
0.78

EEEEAEF
1.2

RERERERE

1.83
EHREEE

588

o)
th o

:-" L) EA! 2 :"‘ Tl ;C'-“ 3 o La L
S WD G T w OO 3 - 3OO P
e RIS N e Cr U~ O O e

.
)
~d

.
-3

ra
("]

A R S,
Sy e . .
)

—_—

o
o b
=y

0

141
7.78
2.77

EREEEERE
1.89
0.53
.14
3.36

»4
M
ol
N

AERD-
OYNAMIC
DIAMETER

4,17
7.10
4,05
8,71
3.13
EREFAEXEIE
1.26
ERFEERNHEY
2.0%
FRPHFEEREF
3.00
HEFEEFEENF
T.46
5.0l
e
4,11
.14
1.4l
5,32
.22
4.68
4,99
S.45
3.44
.¥7

-

4
4
]
.
2,15
Rt
.87
5y
.4
.04
R
LI
.75
FEEEEFEET R

.28

0.93

7.18

6.6%

[ I N |

Pen]
4

[

[ |
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SUMMARY BF PARTICLE ANALYSIS

BLANK GAWPLE: BLANK TO LUNG 2 - PREP 388 ML D-573,380

PARTICLE CLASS

SILICA
ALUM. SILICATE
-KADL IN-LIKE
~K FELUSP, /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
-&L 5IL.~-PURE
-K(FE} AL SIL.
TALC-LIKE
-DURE TALC
IRON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
COMBO-ENDIOGEN,
-PURE ENDOGEN,
~TRACE -ENDOGEN.
-SILICA-COMBO
-AL SIL.-ENDOB.
SILICON RICH
~FE SILICATE
IRON RICH
-81 FE BINARY
-AL,SI--FE RICH
TITANIUM RICH
-TI FE BINARY
-FE,SI T1 RICH
-At,S1 TI RICH
OTHER AL SIL.
NG XRAYS
ALUMINUM RICH
-PURE AL SIL.
-FE,51--AL RICH
-FE AL BINARY
MISCELLANECUS
TOT. EXOBENOUS

ALL TYPES

¥ PARTICLES IN BLANK ARE

NUMBER
IN
NUMBER  100ML
FCUND  SOLUTION
..... - 6-_
10
3. ¥
&. ¥
3, ¥
. ¥
0. ¥
0, *
0. #
0. *
0. ¥
. *
i, ¥
. ¥
. #
0. *
a. ¥
. *
s, *
. *
. #
0. *
0. *
0, *
0. ¥
i ¥
. *
1. *
. *
0. *
0. *
¢. *
0. ¥
0. ¥
. *
14, *
2. ¥
0. ¥
0. ¥
1. ¥
0. *
18, ¥
I ¥

¥*  ENDOBENOUS CLASS

NUMBER  NET TOTAL
IN IN NET TOTAL

1oL 1OOML  PER GRAM OF NUMBER EXOGENOUS

BLANK  SOLUTION DRY TISSUE % %

Rl S b b-- - -

X10 o A1
0.3 * ¥ .38 15.67
0.9 * * 18.75 3.3
2.8 * ¥ 15.83 2.7
Py * ¥ 0.00 .00
0.0 x ¥ ¢.00 0.00
] * 3 0,00 .00
0.0 * * 0.00 0.00
0.9 * ¥ 0.00 0.00
0.0 ¥ * .00 .00
] * * ¢.00 .00
0.2 * * 3.42 5.56
0.0 * * .00 .00
0.0 * * 0.00 0.00
6.0 * ¥ 0,00 0.00
0.0 * * 0.90 .00
0.0 * ¥ 0. 00k .00
.8 * * 15.63 .7
¢.0 * ¥ 000 0,00
0.9 * * .00 .00
0 ¥ ¥ .00k 0.60
0.0 * * 0.00%* 000
0.0 ¥ * 0.00 .00
4.0 * * 0.00 0.00
0.2 ¥ * 3.2 354
0.0 * * 0.00 0.00
02 * * 4,12 3254
0.0 * * 0.00 0.00
0.0 ¥ ¥ 0.00 0,00
2.0 ¥ * 0.90 9.00
0.0 ¥ * ¢.00 0.00
0.0 ¥ * 0.0 0.00
0.0 * ¥ 0.00 0.00
6.0 * * 0.00 0.00
2.2 ¥ * §3.75%+ .00
0.3 * * 6.25 1t.11
0.4 * * 0.00 0.00
0.0 * * 0.90 .00
0,2 * * 312 3.56
0.0 * * ¢.00 0.00
2.8 * * 56.25 100,05
5.0 + * 190,00 6,25

NUT SURTRALTED

MASS
MEDTANY HEDIAN*
AREA EQUI. AREA EGUI.
DIANETER  DIAMETER
(M) ()
0.30 0,33
0.33 0.5
0.5 0.65
FHEHEE PR REFRREEE
FREREHE  EREEEARRES
FXEREE R
EXEEEE FHEEEREREE

FHERNE BREEERRRRE
FHEEAR HREEREERE
ARERRE FHEEREENE

0.30 2, 30
FEEERE LI
FEEERE ARXEEREREY
EREREE BRHEFREERE
FRERRE FFEEREFENE
FEERHE FRERERRERR

0.38 ¢.48
FREEEE RRREERFERE
FRRREE BRRELRERIS
FREHE BRHE R RS
FRRESE FRREREEERE
FRRERE AREFREFAIE
FRERFE ARREEEREIE

8,37 0.37
FREEHR R
0,09 G.09

FEREEE ERFEERERNEE
FEEFEE TEEFRETEER
EREERE FREXRERLAE
FREERE ERREREEERY
FEEERE KRKEIEAERE
FEERE SRRFUBASEE
FHERRE FERIREREEE

0.39 1.06
1.13 1.2%
HOHHE OO
FREEEE BEEHHH

0.24 028
FHFERE HERERES A4
0.35 1.47
0.37 1.09

282

AERO-
OYNAMIEC
DIAMETER

(M)

FEEEERN
FEEHRAE
EERRERAN
FEEEERER
FEHHERR
FEEFREER
FEEREREE

0.49
BEHERENR
FEEERRERE
FERREHAR
CHERREER
FHERHEE

1.7
ERRRRREE
ERERERER
HEERERE
FRRRREES
FRRRFRIE
FEEREREE

363
FRRERHES

(.18
*REHRRIEE
SEERREE
R
R
FEE
FERERREE
FEREEERE

1.06

.17
FREREE
EEREREY

8.42
FERRERTE

2.02
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LUNG SAMPLE: LUNG 3 - PREP 3395 ML D-565,546

FARTICLE CLASS

SILICA
HLUM, SILICATE
-KAOLIN-LIKE
-K FELDSP./MICA
-FE AL SILICATE
~CA AL SILICATE
-ALBITE-LIKE
-NA CR AL SIL.
-NA FE AL SIL.
-CA FE AL SIL.
-AL SIL--TR FE
-AL 5IL.--PURE
-K{Ft} AL 5IL.
TALC-LIKE
-PURE TALC
IRON DXIDE
RUTILE-LIKE
ALUMINA-LIKE
CUMB0-ENLOBEN,
-PURE ENDOGEN.
- TRACE-ENDOGEN.
-SI1ICA-COMBO
-AL SIL.-ENDOG.
SILICON RICH
-FE SILICATE
IRON RICH
-51 FE BINARY
-AL,5I--FE RICH
TITANIUM RICH
=TI FE RINARY
-FE,81 TI RICH
-AL, 81 TI RICH
OTHER AL SIL.
NJ XRAYS
ALUMINUM RICH
-PURE AL BIL.
-FE,5I--AL RICH
-FE Al BINARY
MISCELLANECUS
T37T. EXOBENQUS

/Ll TYRES

NUMBER
IN

NUMBER  100ML
FOUND  SOLUTION
..... ——— d-_

16

&2, 2.9
269, 12.4
3. 0.1
112, 5.2
18. 0.8
0, 0.0
9. .0
. 8.0

3. 0.1
G. 0.0
i9. 0.9
0. 0.0
98. 4.5
18. 4.8
is. 0.7
2. 1.0
8. .4
1. 4.0
471, 160.8
3184 147.4
147, 4.8
2 1.5
35. 1.6
7. (.3
Z. .2
. 6.3

3. 0.1

2 0.1
iS. 0.7
5. 0.2
&. 0.3
OR 0.0

2' 0!1
44, 2.0
0. 0.0

0. 0.0

O, 0.0

G, g.0
8. 0.4
53, 24.8
3932 1BZ.0

NUMBER
N
100ML
BLANK
- 6..

X140

oo I v S en B o B R )
a = W e -
Lo o o o

e e
Lor- i s}

Lo wi I e
A -
Lon N v B Y

o O
woox
o

o
Lo e )

o O
L=l S R e ™

OOOPC-.
B -

e B T e o)

e D DO oSO

SURMARY OF FARTICLE ANALYSES

NET T07TAL
IN
{GOML

NET TOTAL
PER GRAM GF NUMBER EXOGENDUS

SOLUTION DRY TISGUE X

———— e

10

—
f B B B SR 5 ]
" .

R R - B T R s R = S S S S S S 3

-

e o Ty g O O O O O
. x . . . . Pl

Th e S s s O
.

Lanll ou L e Yo ]
" -

O e D e
« & e a o« . - PR » oz &
BY B3 O O 3 D) ke 0 LD R DS ks e e B RY O OR D

L O O O
M -

* PARTICLES IN BLANK ARE NOT SUETRACTED
¥k ENDOGENOUS CLASE

b -
110

2% 1.36

138, &9

2. 0.08

7. 2.BB

9. (b

0 0.0

0, (.00

0. 0.0

2. .08

0.  0.00

0. 0.49

0. 0.00

50, 2.52

G, L.

8. 0.3
10, 0,51

-3,  -0.15

1. 0.03

{779, B9.ti
1632, BL.70¥
. LT

16 0.82

18, 0.90

3. 0.13

Z. 0

2. 0.08

1. 0.0%

I, 0,08

& 0.3

2. 0.10

3. 0.15

6. 0.00

L 0.03
22, 1. 0p*#*

0. 9.060

0.  0.00

4. 0.0¢0

G0 000

3. 3. 13

257, 1z.89

1996, HMGLO0

i

10.56
53.59
9.60
2.3
3,99
G.00
0,00
0,00
0.60
§.00
3.78
0,00
1%.52

Lo I %
]

[ B R B 4 )

L Ry R & ]

o

*

1
ek

3

0,20
27.88
(.00
0,00
£.37
£.97
1.0¢
0,80
0,460
0. 4G
0.40
2.35
0.80
1.2
0.00
(.40
.00
(.00
0.00
0.00
0,00
1,00
100,00

MEDIAN*

AREA EQUL.

DIAMETER

0.48
LA
0,65
FEEEFREERE
FRELEEEERE
EREEFREREE
0.68
FRERR SRS
0.7¢
FEFFFEEEES
0.9
5.7
1,02
0,84
8.50
0.55
0.53
0.5
0.62
0,55
5.68
679
5,55
1.3
1.2
1.3
0.39
0.3
0.40
FEEAEERXES
0.3
0.40
F3i2222222]
FERRERAREE
RARXREARES
FEEFRERERS
0.8
0.87

MAGE

MEDTAN¥
AREA EGUI.
DIAMETER

FHREFH
FEHENEAR
FHERRFAE
2.85
fa222 2223
5.14
FEFESERE
3.8
Z.14

TLan g o ~)
| P TR S ol 5 B A
il 33 L o3 C

%
I

.81

AT
243
a oy

1.53
9.80
0.65
0.97
ARELENEE
0.36
7.25
EHEEREHE
FREKEEEY
FAEERERL
FEEEEEE
2.19

6.9

AERD-
DYNARIC
[IAMETER

(U

2.6
b.17
1.7
5.4%
4.08
Ea 2222222
*eELEEERIE
HEFERRH
4.58
BB RS
8.43
FHEREFEHEY
£.31

2

.

i
4

o QUSRS % I % N 4
.
& Fa i F

L5 n
o

o1

—

b e
e~

[ S S 7 Y R et SR ) B - « B U U S B
Elr . = = x W e « v .
jes]

Lo
B & CZ 0 e

Lt I s T B =T
3w B R s o]

-
R

-
~d b

B

Pncli
oh oon

FEAFRAARLE

0,60

7.75
#FEEEFEREH
FERRERAEEE
FEEEEEEEE
FA RN R
3.80

1.

ke

-0
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SUMMARY OF PARTICLE ANALYSIS

BLANE SAMPLE: BLANK TO LUNG 3 - PREP 3394 ML DI-Jaé

PARTICLE CLASS

SILICA
ALLM, SILICATE
-KAOLIN-LIKE
-K FELDSP./MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-N& C& AL SIL.
-N& FE AL BIL.
-GA FE AL 1L,
-AL BIL--TR FE
-AL BIL.--PURE
-K{FE) AL 8IL,
TALC-LIKE
-FURE TALC
IRON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
(.OMBO-ENDDGEN.
-PURE ENDOGEN,
-TRACE-ENDOGEN.
-51LICA-COMBG
-AL G1L.-ENDOG.
SILICON RICH
-FE SILICATE
IRON RICH
-51 FE BINARY
-AL,E1--FE RICH
TITANIUM RICH
~T1 FE BINARY
-FE,SI TI RICH
-AL,51 T1 RICH
UTHER AL SIL.
hD XRAYS
ALUMINUY RICH
-PURE AL 8IL.
-FE,51--AL RICH
-FE AL BINARY
YISCELLANECUS
187, EXDBENGUS

ALL TYPES

NUMBER
IN
NUMBER 1GOML
FOUND  SOLUTION
..... ———— 6--
Le
2. ¥
0. *
0. ¥
0, ¥
2. #
G, ¥
0. ¥
0, ¥
3, ¥
0. *
0. ¥
0. *
. *
0. *
0. ¥
i, *
14, *
0. ¥
0. *
0. *
9. t S
0. ¥
o, *
Z. *
i. +
3. *
1. *
0, %
3. *
i. *
0. *
0. ¥
0. £
2. *
0. *
0. *
G. *
0. ¥
3. ¥
34, ¥

NUMBER

N

1004L
BLANK
- ﬁ-

Xi0

foved
or

=]
L= =

T

*  PARTICLES IN BLANK ARE MGT SURTRACTED
¥%  ENDOGENOUS CLASS

R=dE = i = e e i s i o I S o = L =]
P - » »

. .
Lol = T v i e e T e i e o i « S e o)

L e LD O S
. s e & = e

<>

—— O D D e

NET TOTAL

IN NET TOTAL
1O0ML  PER GRAM OF
SOLUTION DRY TISSUE
6---

———— &-- .....

X1

o ok sk o e sk oWk W A R Mk o ok K Mk AR ok Ak K A Mk ok ok ok A e Ak e Wk A R oak ok ook A 4k W ok

NUMBER  EXDBENCUS
z Z
24.32 26.47
0.0 .00
.00 .00
G.00 ¢.00
3,00 .00
G.00 ¢.00
£.00 Q.00
(.00 G,00
G.00 (.00
0.00 0,00
0.00 2,00
0.00 3,00
0.00 .00
GO0 .00
§.00 0.006
2,708 0,00
37.84 41.18
0.00 .00
Q.00 3.00
G008 300
0,008+ 0.00
0,00 G.00
0.00 3.00
c.41 5.88
2.7 2.7
8.11 8.82
2.7 2.94
0.00 0.00
8.11 5.82
2.7 2.94
0.00 8.00
0.00 0.00
3,00 0,00
S5.41%% 0.00
0.00 (.00
0.00 §.0%
.00 0,00
G.60 0.00
8.1t §.82
71.8% 106,00
106,00 91.89

AREA EQUI.

MABS
MEDIAN®

DIAMETER

0.30
BRI

REREER
RN
EEERLE
RS
L2222 8]
EREEER
EHAEH
La 2 2]
L2222
*AREEE
Ead sl ]
FERERE
ERERFR

045

.37
AR

FRERAH
EFREEE
FAEHES
FHEFIE

0.93
FRREERFRRE
FERERAERAE
FERERREREE
FERERREEAR
ERRERRENAR
FERERERIE
FRFRRERRHE
FERERRERIE
FERRRRERRS
FERERRRERE
FHEFRRERRE
FREREAERAN
FEREERFLXE
FEREREEEFE

(.43

Q.57
FREHERE R
FREEEREHRE
FREFEEERER
FRRERREEAE
FREEHREEE
AAREEE RRRREEERFE

0.40 0,84
24 0,2
0.37 0.6b
0.37 0.37
FREREE FEERHEFERE
2.30 0.67
0.48 0.68
FREEEL RERERREERH
FEEREE RRBARREREF
FREEEE FREFEERERE
3.87 4,31
EREEEE EREAHRELHS
FEERAE FERERARAEY
FRAEREE FREFAFEFHE
FREEEE FEEVEREEEE
0.57 6.50
0.35 4,48

METITAN®
AREA EQUI.
DIAMETER

284

AERD-
TiYhAm I
DIARETER

i

1.z3
EEEEERH
FEHEHEE
FHHERREE
R
REEEANES
FE RS RE
FAREERRE
[E33 25323
EREE RS
HEEEELRE
FRHFSARE
FEEEARH
FREEEE
FHEHERRE
1

1.9
FEREHER
HEEERER
EREEENEE
FEEEEHFE
AR
FHEHERES
0.77
0,42
1.41
0.78
EHEEERAE
HL
1.%2
FHEEEHH
FHEHERE
FHEEE R
4.3
FHERREE
FERRHEEE
R
FEEHHE
.05

]
Leand



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# AERD-
NLMBER 100ML 100ML 100ML PER GRAM OF NUMBER EXCRENDUS  AREA EQUI. AREA EQUI. DYNRMIC
PARTICLE CLASS FOUND  SOLUTION  BLANK SOLUTION DRY TISSUE % ¥ DIAMETER DIAMETER  DIAMETER
------------- m—— mm—e fm == f- == fm=  ———— f— - -
X10 X10 X10 110 (i) {tm) {tM)
SILICA 318, 104, 0 0.7 103.3 1078, 17.78 18,09 0. 82 2.15 3.9
ALUM, SILICATE 1144, 31,9 0.3 378.6 3%2. 63.31 B6. 34 0,74 2,66 4,36
~KRO. IN-LIKE 351, 17,0 0.3 116.6 1e17. 20,07 20,38 2.62 2. 30 3.7
-K FEELDSP. /MICA 583, 194.3 0.0 194.3 2028,  33.43 33.93 0.79 2.78 4,45
-FE AL SILICATE 1. 0.3 0.0 0.3 3 0,06 0. 06 0. 45 0, 43 0. 74
-CA AL SILICATE 2. 0.7 0.0 0.7 7. 0,11 Q.12 315 3.50 5.76
~RLBITE-LIKE . 0.7 0.0 0.7 7. 0. 11 Q.12 0.92 0.99 1.61
-NR CA AL SIL. 0. 0.0 0.0 0.0 0. 4. 00 0,00 FHedssedst  EHEIFLE FEEEHEERE
-NR FE AL SIL. 0, 0,0 0.0 0,0 0. 0, 00 0,00 FHEEEEREEE  FHEEFEEE  FRERREREEE
-CA FE AL SIL. 0, 0.0 9,0 0.0 0 0.00 0,00 FHEERHEEFE O RREEERREE RO
Al SIL—-TR FE 30, 10,0 0.0 10.0 104. 1.72 1.75 0.61 0, 94 1,99
-AL SIL.--PURE 11. 3.7 0.0 3.7 38. 0.583 0, 64 0.68 1,59 2,61
-H(FE) AL SIL. 124. 41,3 0.0 41,3 431, 7.11 .22 0.89 2.89 5,75
TALC-LIKE 18. 6.0 0.0 6.0 63. 1,03 .03 0,85 2.29 373
-pURE TALC 16, 53 0.0 3.3 56. 0.92 0.93 0. 80 1.73 2.86
IRON OXIDE 1z. 4,0 0.7 3.3 35. 0.57%x 0. 00 0.68 4,28 9,597
RUTILE-LIKE af. 20.3 1.7 18.7 195, 3.21 3.26 0.38 0,97 2.17
ALUMINA-LIKE 38. 12.7 0.0 12.7 132. 2.18 2.zt n.72 2.98 4,64
C{MEC-ENDDBEN. 21. 7.0 0.0 7.0 73. 1.20 0.99 0,42 47 6.2
~PURE ENDOGEN. 3. 1.0 o0 1.0 10. 0. 17% 0.00 0.55 0.63 .09
-TRRACE-ENDOBEN. 1. &3 0,0 0.3 3. 0. Ob#* 0.00 0.83 0.83 1. 44
-SIL1CA-COMBO 3. 1.0 0.0 1.0 10, 0.47 0.17 0.30 (.54 (.88
-AL &1L, ~ENDOG. 3 1.7 0,0 1.7 17. 0.29 Q.29 0,325 3. 49 5.73
SILICON RICH E. 2.0 0.3 1.7 7. 0.29 .29 0,30 349 6,04
-FE SILICATE e 0.0 0,0 0,0 0. 0,00 0,00 FEEEERERRE  FEREERER  FRRRERERNE
IFON RICH 57, 19.0 0.9 19,0 198, 3.27 3,3 0.60 5019 10.94%
-81 FE BINARY B 2.0 0,0 2.0 2i. 0. 34 0.3 0. 33 0.38 0.81
-AL,&I--FE RICH 3. 1.0 0.0 1.0 10. 0.17 0.17 0. 435 1,54 3.26
TITANIUM RICH 48, 16,0 0 1. ¢ 167, &7 2. 80 9. 39 0,92 2.06
=TI FE BINARY 0. 0.0 0.0 00 18 (.00 0,00 OFEERRTERE O XRERRERE  FREXEERERR
-FE,&1 TI RICH 2. 0.7 0.0 0.7 7. 0. 11 0,12 0, 40 0,43 .93
-AL, €T TI RICH 29, 9.7 0,0 9.7 101, 1.66 1,69 0.43 1.06 2. 12
OTHER AL SIL. &, 2. ¢ 0.9 2.0 21, 0. 3% Q. 33 0.61 1.13 1.89
NO XRAYS 20. 6.7 2.3 4,3 3, 0, To¥% 0,00 0.66 3.20 S.c0
ALUMINLM RICK il. 3.7 0.0 3.7 38. .63 0. 04 0.68 2,12 367
~PURE AL SIL. b. 2.0 0.0 20 cl. 0. 34 0.35 113 2. 14 370
~FE, SI--AL RICH 1. 0.3 0.0 0.3 3 0.06 Q. 06 0,24 Q.24 0.4¢
-FE AL BINARY 0. 0.0 0.0 0.0 0. 0,00 0,00 BEEEREREEE RREOHEEE B
MISCELLANEDUS 13. 4,3 0.3 4,0 42, 0.69 0.70 0. 43 9,77 16,92
TOT. EXDGENDUS {721, 575.5 3.3 57e.2 S972. 98.45 100. 00 6.71 2.93 3.07
ALL TYSES 17E3. T B.d o5681.2 6066, 100,00 98,45 0.1 3.00 .08

+ PARTICLES IN BLANK ARE NOT SUBTRACTED
s ENDOGENOUS CLASS
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SUMMARY DF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO LUNG 4 - PREP 3402 tML D-i7

NUMBER NUMBER  NET TOTAL MASS
N IN IN NET TOTAL MEDIAN® MEDIAN® AERD-
NUMBER 160ML 100ML 100ML PER GRAM OF NUMBER EXDBENCOUS  ARER EQUI, AREA EGUI. DYNAMIC
PARTICLE CLASS FOUND  SOLUTION  BLANK SOLUTION DRY TISSUE * % DIAMETER DIAMMETER  DIAMETER
el - e L m——= fmm - B - -
X1 g Xio Y10 {LM) (UM) {LM)

SILICA 2 # 0.7 * ¥ 10.33 20,00 0,33 0. 3% 0. 56
A, SILICATE 1. # 0.3 * ¥ 3.26 10,00 0,43 0, 45 0.74
-KADLIN-LIKE i. # 6.3 ¥ * 5.26 10.00 (. 45 (.45 0.72
-K FELDSP. /MICA 0 ¥ 0.0 ¥ ¥ 0.00 0.00 FEEEEE FRENEEINEE  BERRRERH
-FE AL SILICATE G, ¥ 0.0 £ # 0,00 0.00 FFEEERE BRRRERLEER REERE R
-CA AL SILICATE 0. $ 0.0 * 3 0,00 0,00 FHEEEE BRRREE FHEREEEE
-ALBITE-LIKE . ¥ 6.0 ¥ ¥ 0. 00 0,00 FEEERE HEEHERHEEE  BREREERE
-NA R AL SIL. 0. 1 .0 * ¥ 0.00 0. 00 FREREE PHEHEEHE HEREREER
-NA FE AL SIL. Q. # 0.0 ¥ * 0.00 0.00 FHEEEE SRR FEFEEEER
-£A FE AL SIL. 0, ¥ 0,0 * * 9.00 0.0l FEEEEE PR FEREEH
-AL BIL--TR FE Q. ¥ .0 * * .00 0,00 FEHEERE ARKVERRERE EEEERERE
-l §IL. —PURE & # 0.0 ¥ * 0,00 ¢, 00 FEEREE HORBEEIERE  BREREEEE
-K{FE} AL SIL. G, 3 Q.0 * ¥ 0,00 0. 00 FREEER BREXFEXREF FRHRER RN
TALC-LIKE . + 20 * * 0,00 0,00 FEEREE RO ERRERXRE
-PURE TALC v} % 0.0 * * €. 00 0. 00 FEEERE HRERRERERX RERREEEE
IRON BXIDE 2 ¥ 0.7 * * 10,334+ 0,00 0,40 (. 63 1.08
RUTILE-LIKE g, + 1.7 * ¥ 26. 32 50, 00 0,45 0,49 1,10
ALUMINA-LIME 0. ¥ 0.0 * ¥ 0.0 0,00 ERRERE RERERERERE  BRREEERE
COMBO-ENDOBEN. 0, * 0,0 * ¥ 0.00 0.00 FEREER KREERERERE  EERKEREE
~PURE, ENDOGEN, 0, ¥ 0,0 * * 0.004% 0.00 EREERE RERRHEEGRE  NRRRRERR
-TRACE-ENDOGEN. 0. ¥ 0.0 * * 0, 00 0.00 FREEHE FEEREEREER FEREEHEE
-SILICA-COMBO 0. ¥ 0.0 * * 0,00 0,00 FREFRE R FREEEREE
-AL SIL, -ERDOG. 0. # 0,0 * * 0,00 0, 00 FEFREE FRERERHEER FERERREE
STLICOM RICH 1. ¥ .3 * * S.86 {0, 00 %43 (.43 0,78
-FE BILICATE 0. * 0.0 * * 3,00 0,00 FEEEEE REEEEERREE FEEFERER
THON RICH (i ¥ 0.0 * * 0.00 0,00 EREERE FREREERNEN FEEEERE
-51 FE RINARY Q. * 8,0 # * 0.00 0. 00 HRESEE REEREERNLE EHEEERRE
-AL, SI-—-FE RICH 0. ¥ 0.0 * ¥ 0.0¢ 0.00 FEERHE BEERERAEEE  BRREEEEE
TITANILM RICH Q. ¥ 0.0 ¥ ¥ 0,00 0,0 FEEFRE RERRERREER FEEREREE
=TI FE RINARY O * 0,9 * * 0.00 0, 00 FEEEEE HHHEOHOE FEREERRE
-FE,&1 T1 RICH G. * 0.0 * * 0.00 0.00 FRAHER FOERERNREE  EERERRER
-AL, ST TI RICH 0. * 0.0 * ¥ 0,00 0,00 FHEE R RPN
QOTHER AL BIL. 0. ¥ 0.0 ¥ ¥ 6,00 0, 00 EERREE EREEEERERE  REREERER
NI} XRAYS 7. * 2.3 * * 36, B4%x 0,00 0,45 0. 97 6,97
ALUMINGM RICH 0. * 0.0 * * .00 0. 00 FREEE RO FEREERRR
-PURE AL SIt. 0. * 0.0 ¥ # Q0,00 0.00 FEAREE BN R
-FE,SI--AL RICH 0. ¥ 0.0 ¥ ¥ 0, 00 0. 0 EEKEER FEFREERERN FERRERRE
-FE FL EINARY 0. ¥ 0.0 ¥ * 0.00 0. 00 FEHERE BERREAREEN  BRRGbERE
MISCELLANEOUS i. * 0.3 * ] 5.26 16,00 0.6R 0,68 1,17
TOT, EXDGENDUS 10. ¥ 3.3 ¥ ¥ 52.63 106, 00 0. 44 0.61 1,06
ALL TYPES 19, ¥ 6.3 ¥ ¥ 100,00 52,53 O b4 0,67 .23

+ DARTICLES IN BLANK ARE NOT SUBTRACTED
¥% ENDOGENOUS CLRSS
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LUNG SAMPLE:

NUMBER
PARTICLE CLASS FOUND
5ILICA 228,
ALUM. SILICATE 8.
~KADL IN-LIKE 143,
-§ FELDSP./MICA 554,
-FE AL SILICATE 3.
-CA AL SILICATE 0.
-ALBITE-LIKE 4.
-NA CA AL SIL. 0.
-NA FE AL SIL. b
-CA FE AL SIL. o,
-AL 5IL--TR FE 2.
-AL SIL.--PURE 8.
-K{FE} AL SIL. 0.
TALC-LIKE 3
-PURE TALT 3
YRON OXIDE 3.
RUTILE-LIKE 21,
KLUMINA-LIKE i
(ONEC-ENDOGEN. 12.
-PURE ENDOGEN. 2,
~TRACE-ENDOGEN. 0.
-SILICA-COMBO 0.
-AL SIL.-ENDOB. 6.
SILICON RICH 14,
-FE SILICATE .
IRON RICH 2.
-51 FE BINARY 0.
-fiL,51--FE RICH 0.
TITANIUM RICH 20,
-T1 FE BINARY 1
-FE,SI TI RICH 1
-AL,5I T RICH .
CTHER AL SIL. 2.
NG XRAYS 2.
ALUMINUM RICH 4.
-PURE AL SIL. 1
-FE,51--AL RICH 0
-FE AL BINARY 2

¥ISCELLANEDUS 15.
TOT. EXDBENOUS

ALL TYPES e,

NUWEER
IN
L0OML
SOLUTION
. 6-_
X6

55.8

M_‘
: _ o o g &3
L) B e B o S ) eI 0 OO 1 RN TR BTN N 0 ) B o Y o S v T S en I oo S o TR (RN [ 2% Y2

AT IE ks
"

-

Ly o

LY e 2D e OO LY O O

&3
R

0.0
0.0

LUNB 5 -~ FREP 3478 LML D-3&%

NUMBER
¥
LO0ML
BLANK
-_— 6_

{10

<>
“

"
L B o R S o B 1}

-

Lot B vt s L v B = A o i o B e I e B o T o B I e
w4 = 4 e x = R s = s & a s w
T O T D D D D T O O

(=

K e D o K O O T
" A = e w o«
Lol o Bl o BN

s
<

<

&P
[ ]

* PARTICLES IN BLANK ARE NOT SUBTRACTED

**  ENDOGENOUS CLASS

SUMMARY OF PARTICLE ANALYSES

NET TOTAL

N NET TOTAL
100ML
SOLUTION DRY TISSUE
_——— 6-- ————— 6-.._
X1 20

5.3 547,
189.¢6 1942,
4.2 412,
136.7 1401,
0.7 8.
0.0 1
1.0 1G.
¢ 0
0.0 N
0.0 U,
3.0 3.
2.0 20.
2.5 25,
0.7 8,
0.7 B.
0.7 B.
3.2 3.
0.2 3
1.0 30,
0.5 3.
0.0 0.
.0 0,
1.5 15.
3.5 3.
0.2 3.
0.5 3.
0.0 &,
0.0 0.
4.5 3.
6.2 3.
$.2 3.
2.0 20.
0.5 3.
5.2 33,
1.0 1.
0.2 3.
0.0 0
0.5 5
3.2 3.
2671 2736,
2735 2B0Z,

%

57.65

100,00

PER GRAM OF NUMEER EXOGENOLS

.
A

20,70
76.98
15.06
5120
8,2
.00
5.37
¢.00
.00
0,00
1.4
6.4
5,72
.28
0.2
0.00
1.94
2,09
0.92
G.00
G.00
0,00
4,58
1.29
0.08

O S S D O O
R R T e R

Tty e O Lt D e g
EESESYEREaRE3

e
o=
[N

¥ASS
MEDIAN®  MEDIANY
AREA EGUI. AREA EQUI.
DIAMETER  DIAMETER
{UM} (UM}
0.63 2.3
0.62 2.99
0.49 .73
0.8 2.8
0.20 0.2
R EERHER EEERREEY
0.5 0.78
R FEFEFEES
b3 23242 21] *EE T
EHAEHERETH EREARARL
0,45 0.77
0.45 1,24
0,75 4,2
2.7 2,85
2.7 .85
0.55 1,52
0.45 1,44
0,37 0,37
0.55 1,08
0.50 .55
(2222322323 f222 2320
EXEEREEEER FEREEERR
0.61 0.08
0.44 2,27
2,33 2.33
1,13 1,75
FEEEEERERE EatsITl)
FREEEERELE FEEREREY
0.55 1.97
1.54 1,54
0,20 0.20
0.6 0,74
2,05 2.20
0.8 2.6
0.50 2.80
0.3 0.30
FREEERRERE HFREEE R
75 0.83
1.69 .54
6.6 2,93
061 .97

RERD-
DYNAMIC
DIAMETER

0.47
FAREREFRER
{26
FHHF R RFH
hsdadiasial
FEFRREERER
1,27
2.3

557

FREERREREE
FRERERSREE
L4z
3.73
4,03
2445
FEERAREREE
FEEFEEFEF
2.3%
G.450
J.42
1.47
deial
Zeb]
1.9
0,52
FEAERE R
i.44
g.55
L8



SUMMARY OF BARTICLE ANALYSIS

BLANK SAMPLE: BLANK 7O LUNG S - PREP 347% (ML D-372

PARTICLE CLASS

S1LICA

ALUM, SILICATE
-KAOLIN-LIKE
- FELD&R, /MICA
-FE AL SILICATE
-Ch AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
-NA FE AL SIL.
-Ck FE AL SIL.
-AL 5il--TR FE
-BL BIL.--PURE
-K{FE} AL SIL.

TALC-LIKE
-PURE TALC

JRON OXIDE

RUTILE-LIKE

ALUMINA-LIKE

[OMBG-ENDOBEN.
-PURE ENDOGEN.
-TRACE-ENDOGEN.
-SILICA-COMBO
-al 5IL.-ENDOS.

SILICON RICK
-FE SILICATE

1RON RICH
-SI FE BINARY
-AL,5I--FE RICH

TITANIUM RICH
-T1 FE BINARY
-FE,51 TI RICH
-AL,51 TI RICH

OTHER AL SIL.

NO XRAYS

ALUMINUM RICH
~FURE AL SIL.
-FE,5I--AL RICH
-FE AL BINARY

HISCELLANEDUS

TUT, EXOBENCUE

ALL TYPES

NUMBER
IN
1G0ML
SOLUTION

i
o

110

HUMBER
FOUND

oM

Loy

TEPePRSeS

o D e D G O
P N

o KT
. n

<,
»

0'

e o e A ok ke ok dk ok sk sk Ak koo vk e TR ok M e R me M e K M MK de K dg M dk ke e ak R K

* PARTICLES IN ELANK ARE NOT SUETRA
**  ENDOGENCUS CLASE

L7

NUMBER
IN
100ML
BLANE
—— 6_

10

0.3

3.0

[ o R )
w .
oD KD D

Lo B e B )
" " -
LS L

C:-?C:-
Ly sa g e ]

oo
o
o o

Lo )

Lo sl e e B vt B e R e - )

(==l = B o R T e I o o I = = o e B e I S o R oo }
" W e a m R = ® m e e e oW [ B
oo I e ot nc Y o e R o i o |

=
.

NET TOTAL
IN  NET TOTAL
LOOML  PER GRAM OF
SOLUTION DRY TISSUE
——_——— 6__ 6....._
X10

# ok vk A K Ak ok ok Ak Kk K o Tk e A W oK K M R ME e e o K R M A M A W ok ok Ak K A ok ok

4

Lon i w I o0 I wis T one B e BN o
ST W
L
<>

oo
228388
L I

¢

E

=1

NUMBER  EXUGENQUS

%

AREA EGUI.
DIAMETER

MABS
MEL AN

0.%0 0.54
FHEREE FERERERELE

RHERER EFREE R
FEREFR FEREREREF R
FERERSE FERERHERER
RERFEE FEBEERERIE
REREER FRFEEIFENE
HIREER FHRERHERIE
FEEREE FRERREFEF
FEREEE FEREERERHE
FEREEE EEREERER AR
HEEEHE HRRERRNARE
EEREFE BFEERFEREE
FREFEE FRRRERERIH
ERREFE EFREERRRHE
KRS FFREREEEE
EEEREE FFHERHENTE
FEREHE FERRERREER
FEEELE FEREERERLE
FHEEHE FXRERRERHE
¥ R
FHEEER BRRERAEREE
EEERTE FEREEFEREE
FHERER FREPRAPEAE
FHEEEE FEREERERRE
EXXELE EXREEXARAE
EXEEFE EEFRERENEH
FHRRER REERRRERER
REERFE FEREAREEIE
FHHEEE FREFRRERF
FFEEFE FEREEAREER
HRRESR FEREFEREEE
EAREIE FHEEERERTR
RHEERE R HEERAERE
REREXE EREFERERHE
RERRER ERERFEREEE
EEEEEE FERFRRERRE
FEREAE FRREFAERER

037

.38

.37
0.5

MEDTAN¥
ARER EQUL.
DIAMETER

288

AERL-
IYNAMLC
DIAMETER

¢.37
]

FEFRRERE
FHEERRER
RS R
AR
PYPTTITTS
FEEHEEER
FEEEEFVE
FEERNS R
HFERERER
RERERREE
FEEREFER
EERREFER
fss 22833
ERREEAKE
HERERERE
AR
FEEEEEEE
ERAEEN R
XA A RE
RAREEXER
FERERERE
FERREREE
R
FEEEEERE
FEEERNRE
RERERRE
FREFERER
FHRERERE
EERRREE
FERFEFRE
EREXRAER
EXAXEREE
FEERFEEE
FEREEEE
HEEEREE
EREEFRER

0,53

087
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iANG SYPLE: LUNG 6 - PRRP 3409 IML D-2.9

SARTICLE LRSS

SILICA
AL, SILICATE
~KADL IN-LIKE
K FELDSP. /MICA
~FE AL SILICATE
A AL SILICATE
-ALBITE-LIKE
-4 CA AL SIL.
A FE AL SIL,
~CA FE AL SIL.
-4 SIL—IR FE
AL SIL —PURE
-H{FE) AL BIL.
TRL-LIKE
-PURE TALC
iRON OX1DE
ATILE-LIKE
ALUMINA-LIKE
£OMBO-ENDOGEN,
-PURE DNDOGEN.
~TRACE-ENDOGEN.
~51LICA-COMBO
- SIL. ENDOS,
JILICON RICH
-FE SILICATE
iRON RICH
~51 FE BINRRY
-, SI~FE RICH
TITANILM RICH
-T1 FE BINARY
~FE,S1 TI RIDH
-AL,ST TI RICH
OTHER AL SIL
N0 XREYS
FLUMINUM RICH
-PUFE AL SIL.
-FE,SI1—AL RIDH
—FE A BINGRY
S15CELLANEDUS
TOT. EXOGENDUS

AL TYPES

SUMMARY OF PARTICLE ANALYSES

NMEER NUMBER NET TOTAL NES
IN IN IN NET TOTAL MEDIANR MED1ANS AERD-
MNBER 100ML 100ML 100ML  PER GRAM OF MUMBER EXDGENOUS AREA EQUI. AREA EQUI. DYMWMIC
FOUND SOLUTION  BLAMK SOLUTION DRY TISSLE % 1 DIAMETER DIAETER DIAMETER
— —— - - —f— —— f— - -
X10 434 X1¢ 110 {UM) (LM) (L}
431, 143.1 0.3 142.8 %46, 26,93 33. %4 0,62 2.3 3. B4
360, {707 0.0 7.7 1178, B3R 42,25 0.80 3.93 b. 46
%8, 3.1 0.0 3.1 206, .87 7.3 0.6 2.98 4,80
243. .1 0.0 7.1 51, 1455 18.33 0.77 8.84 14, 14
1. 0.3 0.0 6.3 2 0.06 0.08 0.45 0,45 0. 74
0. 0.0 0.0 0.0 0. 0.00 0.00 HHHHE HEHE  HIHH
10. 3.2 0.0 2 21, 0.60 .70 {26 2 70 37
e G.6 0.0 0.6 4, 0,12 0.15 319 3.5t 5 76
Q. 0.0 0.0 0.0 0.  0.00 0,00 FFHEHHHEE  HHHHH  HEHEHEH
f. 0.3 0,0 0.3 2. 0.06 0.08 0.20 0.20 0. 32
1. 3.5 0.0 3.5 23. 0.66 0.83 0,83 2.5 4,13
&, 1.3 0.0 1.3 8, 0.24 0.30 0.50 0.79 1.3
23 1.3 0.0 7.3 48, 1,38 1.74 0.9 418 6. 86
14, bk 0.0 4.4 29, 0. 84 1.06 1.2 2.06 3. 42
11, 3.3 0.0 3.5 23. 0.66 0.83 .26 2. 16 3.5
0. 0.0 9.3 0.3 -2, -0.0b#¢ 0.00 HHEHHHEE  FHHSHE  SHHHHHE
18. 6.0 0.3 57 38, 1.07 1.3 0.37 0.9 2.09
S 1.6 0.0 1.6 1. 0,30 0.38 0.37 .18 1.84
HI. 174, 2 0.0 174,2 1135 2.0 16. 45 Q.72 3.9 691
240, 6.2 0.0 76.2 505, 14,374 0,00 0,62 2.48 4,30
91. b9 6.0 A9 191, S, A5 0.00 1.06 in 6.5
a 2.5 0.0 25 17 0.48 0.60 0.55 .14 {.85
114, *.2 0.0 3.2 240. 6.82 8,60 0, 84 430 7.06
21, 6.7 0 67 i, 1.26 i.58 0,83 4,61 1.9
2. 0.6 0 0.6 4, 0,12 0. 13 3.87 4,27 1.4
5. 1.6 1.0 0.6 4, 0.11 0.14 0.37 1.24 2.63
0. 0.0 0.3 0,3 -2 -0.06 0,08 FHEEHHE HEHE S
1. 0.3 &7 0,3 2 0,07 -0, 08 0,24 0.2% ¢, 51
13 4,1 .0 41 c7. 0.78 0.8 0.58 3% 1.51
0. 0.0 0.0 0.0 0. 0,00 G, 00 IS HEHHE  SHHHRHEN
1. 0.3 0.0 0.3 2 0.06 0.08 0.24 0.24 6. 51
e 1,6 0.0 1.6 {l. 0.30 0,38 0,68 0. 80 .59
S i.6 0.0 1.6 i1, 0.30 0,38 0.31 0.63 1.03
15. 48 0.0 48 2. 0,908 0.00 0.5 1.76 1.76
5 1.6 0,3 1.3 8. 0.24 0.3 0.47 2.3 19
1. 0.3 0.0 0.3 2. 0,06 N.08 0.45 0,45 0.78
1. 0.3 0.0 0.3 2, 0.06 0. 0B 1.02 .02 .77
0. 0.0 0.0 6.0 0.00 0.00 534S HHEHEHE  HBHHH
18, %7 0.7 %0 33 0.9 1.20 0.5 415 1.19
1334, 423.4 27 4207 27e8, T.BD 100, 00 6.7 K&y} 6.5
1680. 533.2 30 530.2 3513, 100.00 9.3 0.7 in 6.3t

+ PERTICLES IN BLANK ARE NOT SUBTRACTED

++ ENDOGENOUS CLASS
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SUMMARY DF PRRTICLE ANARLYSIS

BLANK SAMPLE: BLANK TO LUNG & - PREP 3410 1ML D-5

NUMBER NUMBER  NET TOTAL MRSS
IN IN IN NET TOTAL MEDIAN* MEDIAN* AERD-
NUMBER 100ML 100ML 100ML PER GRAM OF NUMEBER EXOGENOUS  ARER EQGHI. ARER EGUI. DYNRMIC
PARTICLE CLAGS FOUND  SOLUTION  BLANK SBLUTION DRY TISSUE X L DIAMETER DIAMETER  DIAMETER
el S e fe mmmemm fme— - -
Xt 1o X0 b$ 0] {LiM) (M) {LM)
SILIEA 1. % 0.3 ¥ ¥ 1i.11 12,50 f.02 1.02 1.67
A, SILICATE 0. * 0.0 ¥ * @, 00 0.00 FEEEEE PR EHEREERE
-KROLLIN-LIKE 0. % 0.0 ¥ * (.00 0.00 FEEERE PR FEERERS
-K FELDSP. /MICA 0. * 0.0 * * 0.00 G. 00 FREREE FERRRENRES  RERREEEE
~FE AL SILICATE 0. ¥ 0.0 ¥ 3 (.00 0.00 FEERHE FERPERIERY ETTRTET TS
~-CA AL SILICATE 0, * 0.0 * * 0.00 0.00 FHEERE SERFEEFRRE FEERHIRE
-ALBITE-LIKE 0. * 0.0 ¥ ¥ {, 00 {0, 00 FREEEE FEFFRERRER FEEERERE
~NR CR AL SIL. 0. * 0.0 * * ¢, 00 0,00 FHEEE HERHOHHEE R
-NA FE AL BIL. ¢, * 0.0 ¥ # 0,00 0.00 FERRER CERREFEEES FEEEEEER
-CA FE AL BIL. Q. ¥ 0.0 * * 0.00 0.00 FREEEE RERREREREN FREEHEEE
-AL SIL-—-TR FE 0. * Q.0 * * .00 0,00 FEEHF FERHHEHES FHEREFEE
~At. SIL.--PURE 0. ) 0.0 ¥ * 4,00 0, 0 FEEEEE FERHEERES FHEERERE
-H{FE} AL BIL, 1 * Lo ¥ * 0. 00 0,00 FREEHE HEERREHERR ERERERR
TALC-LIKRE 0. ¥ 0.0 ¥ * 0.00 0,00 FHAERE PEREERIRRE  BRERERRE
-PURE TALC 0. £ 0.0 * * 0.00 0. 00 FREERE RRRRER RS FHEREE R
IRON DXIDE 1. # Q.3 * * 1i, 11%% 0,00 0,20 0,20 0. 44
RUTTLE-LIKE i, * 0.3 * * .11 12,50 0.24 {. 24 0.54
ALUMINA-L TKE . ¥ 0.0 ¥ * 0.00 0.00 FHRERE FERAREARRY ERERRFNR
CiMBO-ENDOGEN. [iN 3 0.0 * ¥ 0. 00 0. 00 FEEENE FEEREEREE FEEEEEFE
~PLURE. ENDDGEN, 0, ¥ 0.0 ¥ * 0, 00» 0,00 FHEERE AR FEEEE A
-TRACE-ENDDGEN. 18 ¥ 0,0 ¥ * Q. 00xx 0,00 FREEER REERRERERF FEEERERE
-S1L1CA-COMED 0. ¥ 0.0 # * 0,00 0.00 FREEEE HERREEERE  REREERE
-AL §1L.-ENDBG. Q. % 0,0 * * 0,00 0,00 FRERHE BERRREHEEE  FHOENEFE
SILICON RICH 0, ¥ 0.0 * * 0, 00 (.00 FEEREE HEHOUERERR FERERERR
-FE SILICATE 0, ¥ 0.0 * * 0,00 0.00 EREERE EEEREEFEEE FEHEERES
IRON RICH 3. + 1.0 * * 33.33 37.50 0.21 0.2¢ 0. 46
-81 FE BINARY 1. * 0.3 # * il i1 12,50 0.20 @, 20 0. 42
-AL,51—FE RICH o # 0.7 * * 2.2 25, 00 0.2 0.23 .49
TITANIUM RICH 0, * 0.0 * * 0,00 0.00 FEEERE EEEHOEREEE FEEEREEE
-T1 FE BINARY 0. ¥ 0.0 * #* 0.00 0. 00 FRERRE SRR RERE SRR
-FE,S1 TI RICH 0. ¥ 0.0 * £ 0.00 0,00 FEEEEE KECREEFRRE  RERERERE
-AL,&T TI RICH & * 0.0 ¥ % .00 0. 00 FEEHEE ROEOCERER  HHOOEEEX
OTHER AL SIL. 0. ¥ 0.0 * ¥ .00 0. 0¢ FEERAE ERFREEREEE FHEERER
Nil XRAYS iR ¥ 0,0 * * 0. 00%x 0,00 FEEFRE SRR iR
ALUMINUM RICH 1, ¥ 0.3 * * .11 12,50 0. 37 G, 37 063
-PURE AL SIL. 0, ¥ 0,0 * * 0,00 6, 00 FEEERE RERARAROEE  REHECHO
-FE,81--AL RICH 0. * 0.0 * * 0.00 0,00 EERREE REHEERERE  RRRROHOE
-FE AL BINARY 0. * 0.0 # % 0.00 0.00 FREERE RERNEEEREY  BENREENN
MISCELLANECUS 2 * 0.7 * % 2e.22 29. 00 0.92 0,97 1,87
TOT. EXDGENDUS 8. * 27 * * 88.489 106, 06 0.33 0,99 1.7t
FLL TYPES 9. ¥ 3.0 ¥ # 100,00 88. 8% 0. 26 0,99 .73

% PARTICLES IN BLANK RRE NOT SUBTRACTED
#+  ENDOGENDUS CLASS
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LUNG SAMPLE: LUNB 7 - PREF 3415 1ML D-584

PARTICLE CLASS

SICICA

ALLM, SILICATE
-KADLIN-LIKE
K FELDSF . /HMICH
-FE AL SILICATE
-Ch AL SILICATE
~ALBITE-LIKE
-NA C& AL SIL,
-NA FE Al SIL.
-CA FE AL SIL.
-AL SIL--TR FE
AL SIL,--PURE
-K{FE} AL BIL.

TRLC-LIKE
-PURE TALC

IRON OXIDE

RUTILE-LIKE

FLUMINA-LIKE

CMBO-ENDOGEN,
-PURE ENDOGEN.

~TRAGE -ENDOBEN,
-31L1CA-COMBC
-AL SIL.-ENDOG.
SILICON RICH
~FE SILICATE
IRON RICH
-51 FE BINARY
-AL,51--FE RICH
TITANIUM RICH
-TI £E BINARY
-FE,8I TI RICH
-AL,SI T1 RICH
DTHER AL SiL.
NI XRAVE
ALUKINUM RICH
-PURE AL SIL.
-FE,51--AL RICH
-FE AL BINARY
MISCELLANEGUS
107, EXOBENDUS

ALL TYPES

NUMBER

NUMBER
IN
1008

FOUND  SOLUTION

14.

-
e

1445,

———— b=

Mo

145.3
297.2
%8.4
154.0
2.0
0,0
0.7
3.0
0.6
0.0
12.7
2.0
4.7

—
o

__
s AT S D e
-~ o

- - - "
L I s e B e R e I e Y o T - T [ ou Y Y e

R T N R RV
- Hilb ai

M

,*
<o

waoad eoan
™

ponl
(9%

0.0
2.9
0.0
3.7
489.5

NUMBER
N
100ML.
BLANK
_— 6...

310

3.0
L
0.3
0.0
9.0
0.4
0,0
(.0
Q.G
4.0
0.0
0,0
YRy,
§.0
0.1
{.3
.0
G.0
0.0
IR
2.0
0.0
0.0
0,0

alMMARY OF FARTICLE ANALYSES

HET TOTAL
IN

NET TOTAL

{GOML  PER BRAM OF

SOLLTION
——— 6-_
X110

143.3
296.9
28.3
154.0
2.0
(.0
0.7
0.0
0

o

,‘
el

-

sy o lulao e

—
T - A e e e R B3
. P -

[ el P el =
-

rlia s

—
TN e O S BT S L e
“ s 0w -

TS G G T e D LD

Rt

3:}6‘000'\"3‘:."0
. A o« a2 W

-
[ N i o i)

DRY TISSUE

L.

3.
149,
0.
=0,

0.

4(’ L]

53,

NUMEBER  EXOGENOUS

i

* PARTICLES IN BLAMK ARE MOT SUBTRACTED
¥  ENDOGENDUS CLASS

3733,

104, (0

e

&

29.79
&0.69
20,10
31,47
0.41
0,00
0.14
(.00

1.3
Q.U
0,00
0.14
.34
G739
J. 14
0,54
.07
(.00
Z.38
0.0
0.7
1,09
0.4
4,00
0.07
ROY
0.00
&, 00
0,14
100,00

MEDIAN*

AREA EQUI.

DIAMETER

1.13
FEREERRRRE
1.38
FREERERENR
FEEERRRARE
EREREXEH AR
2,92
0,78
1.7
$.83
0.83
0,81
.46
FEEFXREAER

8.31
FHE R
FEEEHHEERE
.27
0.37
0,93
1,36
(.48
3,30
BERFEERERE
0.44
R
6.83
(.44
(.40
.31
3,37
EREHHER
FHEREEERRE
ELs 222222 2]
.61
0,70

MRSS
MELIAN%

AREA EGUI.

[IAMETER

EENI N |
I e I « 3}
&0 ~1 k.

L -

"o
[

1.2
FEFREEER
130
FEEEREAR
TR AN
HEREEARY
3.8
1,42
3.48
1.8
1.8
Z18
1.0
FHEHE AR

****gigz
RERERERR
3.25
0,54

B =5
el

£.50
.80
(.30
ERFRAHRE

-

.82
¥EERENEE
(.83
0,63
0,42
4,28
$.3
FREXEEEL
FHEEEEEE
FRERRERE
.56
2.97

RERG-
DYNAMIC
DTAMETER

2u03
FEEREEERIE
.47
FREXFERRRS
HEFRERR R
PPEPTETRTSY
.35
o3
7

o
.

— e o 3

L1 L
-

4,87
3.58
FEEFRFRERY
9,70
FEFXRTEEES
ERERERREEE
S}
.49
9.7
.59
L5
G 43
FEAERRREIE
f.84
FAAERRRFE
.77
1.7
3,70
4,08
3,63
FERRERERTE
ERARRERRER
FERFERERES
1,14
514
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SUMMARY OF PARTICLE ANALYSIS

BLANK SAMCLE: BLANK TO LUNG 7 - PREF 3416 IML I-5B4

NUMBER NUMEER  NET TOTAL MASS
IN IN IN NET TOTAL MEDIAN® MEDT AN HERD-

NUMBER 100ML {00ML 100ML PER GRAM OF MUMBER EXOGENOUS  AREA EQUI. AREA EQUI.  DYNAMIC

PARTICLE CLASS FOUND  SOLUTION  BLANK BOLUTION DRY TISSUE i i DIAMETER DIAMETER  DIAMETER
.................... ——— - - 6_ -———— G- B s LRt - - ————— e ———— mmmmmma-

1§16 X140 L10 Xib (UM iU, (i}

SILICA 0, * .0 # * 0,00 3,00 FRERIE FRESERERSE FRRRRHIE
ALUM. SILICATE N * 0,3 * 4 56,00 100.00 0,68 . 68 il
-KAOLIN-LIKE L. * 1.3 ¥ * 50,00 VR 0.68 J.68 1.09
- FELDSE, /MICA 0. * a0 ] # 3.00 G.00 FRHERE RERERERERF FEEREREE
-FE AL SILICATE 0, * .0 * ¥ 3,00 G300 SHERHE FREPEREE AR FREREEE
-CA AL SILICATE G. ¥ 0,0 ¥ % 0,00 0.00 FEEREE FREERREEIX FREREFiE
-ALRITE-LIKE 0. ] 0 ¥ ¥ .00 .00 EREEE FRERRRRERE HEERFRIE
g Ch AL 5IL, G. * .0 ¥ ¥ 0.00 .00 FHEERE HRREAREERE FERRREE
-N& FE AL SIL. Q. 4 0.0 * * 0.0 4,00 FHEEE FREEEREERY HEEREEHE
-Cf FE AL 51, 0, L] 0.0 ¥ * 0,00 0,00 FEEHER FERREREEES FEERREE
-AL §IL--TR PE R ¥ 1Y) # ¥ 0,00 0,00 TEEREEE FERELREEES FRERBEEE
-AL SIL.--PURE 0, * 0.0 * ¥ 0.00 0.00 HEEERE ERRERERAEY HARREREE
-K{FE} AL SIL. 7. ¥ 0.0 * * .00 34.00 FEERER RRRRERELAS FHERERER
TRLE-LIKE o, ¥ 0,0 # # 6,00 0,00 FREREE FEHERERESS HEFRERGH
-DURE TALC G ¥ 5,0 # ¥ 3,00 3,90 FERREE LREFREHAHYE FEREFRIE
TRON OXIDE i * 0.3 ¥ * S0 00 (.00 .68 .68 1.5
RUTILE-LIKE 0, * Ga ¥ * 0.00 0,00 FEEEEE BEELERELNE  HERRRHEK
ELUMINA-LIKE o, ¥ 0.0 ¥ # .00 G060 FEEERE FRREFERERE FREREERF
COMBQ-ENDOGEN. 9, * 1,0 ¥ ¥ .00 0,00 FEEEHE $REFRREERF FEERHEE
-PURE ENDDGEN. (, ¥ 0.0 * * 0.00%* 0.00 FAERHE FEREAAFART FERRERFE
~-TRACE-ENDGGEN. 0. ¥ &0 ¥ +* 0,00k .00 FRERHE FRRAEREEXE FERNEREE
~SILICA-COMBO 0. X (.0 ¥ ¥ 0,00 0,00 FEEEHE RERERREERF EREREREY
-AL SIL. -ENDOG. R ¥ 3.0 3 ¥ 2,00 0,00 FREEHE FRREFERERE FEREEREE
ZILICON RICH e # (.0 ¥ ¥ G000 000 FEREEE FRREFERERT FEERIERE
-FE SILICATE 3, * 4.0 ¥ * 3,00 0,00 FHHRHE HEERAE A FERRRERE
IRON RIEH G. * 0.0 ¥ * .00 6,00 FREARE R FEEREERE
-G1 FE BINARY 0. ¥ G0 ¥ * 9,00 0,00 FREHHE HHH T B
-AL,SI--FE RICH . ¥ 0.0 * * 0.60 0.00 FEEEE FRRERRERE FRRRERES
TITANIUM RICH U # 0.0 ¥ * 0,00 .00 FEELAR FARIREAENS FEENNLSE
~TI FE BINARY 0. # 6.0 ¥ ¥ 0,00 G060 ERRAE SRRHEEMEE  FEEERRNE
-FE,SI TI RICH . * 0,0 * ¥ G500 0,00 FEFEHE FERELERAEEE O FEERAEES
-fiL,8I 71 RICH iR * 0.0 * ¥ 0,00 2,060 FREREE FRRARERERE FHEREEF
OTHER AL SIL. g, * 3.0 * * .00 .00 FRERER R B
NG XRAYS 0. * 0.0 * * G, 00 0,00 FREERE ERRERERREE  FEREERN
ALUMINUM RICH Q. * 0.0 ¥ * 0.0 400 FEEEHE FREREERERE O RRERRR
-BURE AL EIL. @, * 6.0 L) * 0.00 0,00 FERERE RBRFRERARS FREFFRLS
-FE,S1--AL RICH 3, * 9,0 * * 0.00 0,00 FHEFEE BRREEERAEE  KRREREAX
-FE AL BINGRY 0. * 0.0 ] ¥ 4.00 0.00 FRHHE R FHEFERAR
MISCELLANEDUS 0. * .0 * * 5,00 0,00 FREHEE BRERRRSRER  XREEEEAR
TGT. EXOBENOUS I ¥ €3 * * 20,00 100.0¢ 0,68 .68 1,17
GiL TYPES 2. ¥ G,7 x # 100,00 500 068 .58 1.7

¥ PDARTICLES IN BLANK ARE NOT SUBTRACTED
*  ENDOGENOUS CLASS
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LUNG SIMPLE: LUNG 8 - PREP 3427 0.OML D-4,5,%

SUMMARY OF FARTICLE ANALYSES

NUMBER NUMEER  NET TOTAL MRSS
IN IN IN NET TOTAL MEDIAN® MEDIAN AERD-~
NUMWBER  IOOML  100ML {00ML  PER GRAM OF NUMBER EXDGENOUS ARER EQUI. ARER EQUI. DYNAMIC
PARTICLE CLASS FOUND  SOLUTION  BLANK SOLUTION DRY TISSUE % % DIAMETER DIAMETER  DIRMETER
- -—-&H- - b -—=b—- - & - -
X10 X190 X10 X10 (LM} (L) {um
SILICA 608, 403, 2 0.¢ 4003, 2 2484, 24,865 24, 87 74 .87 3,70
AlUM, SILICATE 1700, 1133.0 0.7 1132.3 5943. &B8.87 639.49 0. B4 3.85 5.32
~HROE IN-LIKE 348, £d1.9 0.0 231.9 1422, 14,11 14,23 (. 58 2.6 4,21
-K FELDSK, /MICA 1083, 723.1 0.0 7231 4434,  43.98 44, 38 0.91 4.62 7.40
~FE AL SILICATE 1 0,0 0.0 0,0 0. 0, 00 0,00 EFREFEEEEE  FRRREREE  FERRERLERE
~CA AL SILICATE 0. 0.0 0.0 0.0 0. 0. 00 0,00 ERRRFREERE  FARRAEERE  FRERRERERE
~ALBITE-LIKE 121. 80.6 0.0 B80.6 4494, 4,90 4.95 0. 80 3,35 5. 42
-NA CA AL SIL. 2. 1.3 0.0 1.3 8. 0.08 0.08 1.7 {.Bh 3.06
-NA FE AL SIL. Q. 0.0 0.0 0.0 0. 0.00 0,00 FREREERERE  FREREEEE  FRRRREEREE
-[A FE AL SIL, 0, 0,0 0.0 0.0 Q. 0,00 0,00  SREEFEEEERE  REERERER  FRREAREREE
-AL SIL--TR FE 16, 10.7 0.0 0.7 63, LES 0,65 0,68 342 a.6e
-AL BIL. --PURE 4, 2.7 0.0 2.7 16. 0.16 0,16 0,50 0,62 1.01
-K{FE) AL SIL, 33, 62, 0 Q.0 g2.0 380, 377 3. 80 1.12 3. 24 5. 33
TALC-LTKE 4, 2.7 0.7 2.0 iz, 012 012 1.13 4,29 7.1
~PURE TALC 4, 2.7 0.0 2.7 i6. .16 0, 16 1.13 4,29 7.1
IRON QXIDE 2. 1.3 1.3 0.0 0. 0, Q0> . 00 0,50 0.33 1.23
RUTILE-LIKE 6. 43.3 1.3 42,0 237, 2,53 2.5 0.3 2. 34 3,26
ALUMINA-LIKE S 3l 0,0 3.3 20. 0.20 (.20 1.02 2,80 4,35
COMBO-ENDOGEN, 23 153 0.0 13.3 94, (.93 &.70 0.70 5. 16 8.94
-PURE. ENDOGEN, % 3.3 0.0 3.3 20. 0. 20%% 0. 00 (.83 1.43 2.48
-TRACE-ENDDGEN, 1. 0.7 0.0 0.7 4, Q. Qi 0, 00 0,83 (.83 .44
-SILICA-COMED 2 1.3 G0 1.3 a. 0,08 08 1,70 1,88 3,07
-AL SIL.-ENDCG. . 1.3 .0 1.3 a. 0,08 0,08 4,75 5. 29 8,69
S5LICOM RICH 7. 4.7 0.0 4,7 29. t.c8 0.2% 0.58 c.c? 3,893
-FE SILICATE 0. 0.0 a,0 0.0 0. 0, 00 0,00 FEREEREREE  FRREEREE  BREEENEREE
IRON RICH i, 0.7 0,0 0.7 4, 0,04 0. 04 0. 37 0,37 0,78
-51 FE RINARY 1. 0.7 0.0 0.7 4, . 04 0. 04 0,37 .37 0.78
-AL, 81--FE RICH 0. 0.0 0.0 0.0 0. 0. 00 0,00 HEEERERERE  BHRREERE  BHREERUERRR
TITANIUM RICH 23. 15. 3 a0 15.3 %, 0.93 0, 54 0.55 413 3.24
-T1 FE BINARY 0. 0.0 ¢.0 0.0 0. 0, G0 0,00 FREERREREE  FREREEEE  FRERERERER
-FE, 51 T1 RICH 1. &7 0.0 .7 4, 0. 04 0. 04 0,37 0. 37 ¢.78
-0, &1 T RICH 1z, B.0 .0 8.0 49, 0.49 0,49 0.90 .14 4,89
DTHER #L BIL. 3 8.0 .90 6.0 37 0. 36 0, 37 (.71 g2 4,47
N XRAYS 18, 10.7 0.0 10.7 65, 0. 65%* 0,00 0.37 347 3. 47
ALUMINUM RICH E. 4,0 0.0 4.0 25, 0,24 0.25 0.50 .31 393
-PURE. AL 5IL. O 3.3 0.0 3.3 20. 0,80 3,20 (.68 2 31 4,00
-FE, B1--AL RICH 0, .0 0.0 0 0, 000 0,00 BREEXREREE  BREREREE  FRERRREERE
~FE fiL BINARY 0. 4.0 0,0 Q.0 0. 0,00 0,00 SEREFEEERE  REERREAE  AEEREREEEE
MiSCELLANEQUS b, 2.7 0.0 a7 16. 0.16 a.16 1.13 .28 3.95
TOT. EYDGENOUS 2449, tg3z.2 2.7 1629.3 993l. 9311 100, 00 .80 3,60 6.23
FLL TYPES 2473, 1648.2 4.0 1644.2 10081, 100.4G0 59,11 0,80 3,60 6,00

% PRRTICLES IN HLANK ARE NOT SUETRACTED

#  ENDOGENOUS CLASS
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ELANK SAMPLE: BLANK TO LUNG 8 - PREP 3428 0.3ML D-5

NUMBER NUMBER  NET TOTRL MASS
N IN IN NET TOTAL MEDTANR MEDIANS RERO-
NUMBER 100ML 100ML 100ML FER GRAM OF NUMBER EXDBENOUS  AREA EQUI. AREP EQUI. DYNRMIC
FARTICLE ECLASS FOUND  SOLUTION  HLANK SOLUTION DRY TISSUE X % DIAMETER DIAMETER  DIAMETER
——— - - b === f== == B - -
ia 110 X10 {10 (L) (M) (L)
SILICA 0. ¥ 1N * # 0,00 0, 00 FHEEER FREENREEER KEEREREE
ALUM. SILICATE 1. 3 0.7 * * 16.67 25.00 .35 0,55 0.91
—HKADL IN-LIKE 0 ® &0 * * 0,00 0. 00 REEEEE FRESRRERRE  HEPRREEE
-K FELDSP, /MICA 0. ¥ .0 * ¥ 0. 00 0,00 FEEREE BEREENENEE  FERREEEE
-FE AL SILICATE Q. ¥ 0.0 ¥ * 0, 00 0, 00 FRREER EREEEEEREE FEENFEHE
-CA AL SILICATE {. ¥ .0 * * 0,00 0,00 FHRERE ARRERRFRRE FERHE
-ALBITE-LIKE 0. ¥ 0.0 * ¥ 0,00 0. 00 FHEERE FRRERREREE  RREREERE
-NA 2§ AL SIL. 0, # 0.0 * * 0.00 0. GO FHHEE R RES FEHERERE
-NA FE AL SIL. 0 ¥ 0,0 * * 0.00 0.00 FEHEHE FEEREREERE  EREEERER
-CA FE AL SIL. 0. * 4,0 * * 0.00 0.00 FERERE FRERHEREEE  BERRRERS
-Al 531L—-TR FE 0. ¥ 0.0 + * 0,00 0.00 FERERE FREEEEEEEL FHEEEE
-AL 3IL. ——PURE 0, ¥ 0.0 * * 0,00 0.00 FRREEE PEARCEEEE  RRRERERE
-K{FE) AL SIL. 0 # .0 ¥ * 0,00 0.60 FERERE HERHEEIEES  RRRERE
TALC-LIKE 1. * 0.7 + * 16,67 23. 60 0,30 .30 0,49
~FURE TALC 0. 2 0.0 * ¥ 0,00 0,40 EREERE FRERRREERRS EEEEEEER
TRON DXIDE = ¥ 1.3 * * 33, 338+ 0,00 .27 0..30 0.&7
RUTILE-LIKE 8 ¥ 1.3 * * 33. 33 50,00 0, 40 .45 1.00
BLUMINA~LTKE 0. * 0,0 ¥ * 0,00 0.00 FRREEE ERERROAEES FhEREE R
COMBO-ENDOGEN. 0. ¥ 0.0 ¥ * 0,00 0. G0 FREEEE REREEEFEES FEEEREHR
~PURE. ENDOGEN. 0. ¥ 0.0 * * 0. O0*# 0,00 FROEEE RS FEEFHERR
~TRACE-ENDOGEN, { 3 0.0 * ¥ 0. 005 0. ¢0 FEEEEE BEEREERERE  RREEEEER
-SILiCA-COMED 0. ¥ 0,0 ¥ * 0,00 0. 00 FREREE REHRREEEEY FEREEREH
-AL &1L, -ENDOG. 0, * 0.0 * * 0,00 Q, 00 FEFPEE FRERRERRER FREEER R
SILICOM RICH 0. ¥ 0,0 * * (0, 00 0,00 FREEEE HEREEEHIEE  REOHERER
-FE SILICATE 0, ¥ 0.0 * * .00 0, 00 REFENE KELEEERERE FEEREERS
THON RICH 0. * 0.0 ¥ ¥ 0,00 0,00 FREEEE FRRRERRREE EEERERER
~-51 FE RINARY 0. ¥ 0.0 ¥ * 0. 00 0. 00 FREREE  FEEREREE RS FEEHREEN
-AL, 81--FE RICH 0. * 0.0 * * 0.00 0.00 R LHHHORH FHEFHE R
TITANILM RICH . * 0.0 * 3 .00 0, 00 BERNER REEREEREEE  RERRFERE
-T1 FE BINARY . ¥ 0.0 * * 0,00 0,00 R R FEHERERRE
-FE,E1 TI RICH 0. ¥ 0.9 * * 0,00 0, 00 FEEREE HEEREERELE FEEECEER
-AL,EI TI RICH 0. * .0 * * 0.00 0,00 EEOHEE RO FEREHEER
OTHER FL SIL. . ¥ 0.0 * ¥ 0,00 ¢.00 FEFRER REREERRRER BRI EER
NI XRAYS 0. * 0.0 * * 0, D0%% 0. 00 FRELEE EERNEREER FERHREEH
ALUMINUM RICH 0. ¥ a,0 * * 0,00 0, 00 BERERE RERBEREEEE ERERAEEE
~HURE AL SIL. Q. * .0 * * 9,00 0,00 HHGHEE R FHER RN
-Fg,5I--Al. RICH 0, ¥ 0.0 ¥ 3 0.00 0,00 FERERE EHEREFEEEE FREREERE
-FE AL BINARY 0. * 0.0 * * 0.00 0. 00 HERHEE UL EREHREEE
MISCELLANEOUS 0. * 0,0 * ¥ (3, 00 0,00 EREREE FEREEXREEE EEEERERE
TOT. EXOGENGUS b * .7 * ¥ 6E. 67 100, 00 0, 40 0,51 0,89
ALL TYRES E. % 4.0 * + 1030, 060 £6.67 4, 30 0,30 .01

* PRARTICLES IN BLANK ARE NOT SURTRACTED
#+  ENDOGENOUS CLASS
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LUME SAMPLE: LUNG 9 - PHEP 3433 ML D-7,8

PARTICLE CLASS

SILIER
FLUM. SILICATE
-KROLIN-LIKE
-K FELDGP. /MICA
-FE AL SILICATE
-CH AL SILICATE
-ALBITE-LIKE
-NA ZA AL SiL.
-NA “E AL SIL.
-CA FE AL SIL.
-AL 3IL~-TR FE
-AL 3IL. —-PURE
-K{FE) AL SIL.
TALC-L[KE
-PURE TALD
130N G{IDE
RUFILE-LIKE
ALUMINA-LIKE
COMBO-ENDOGEN,
~FURE. ENDOGEN,
~TRALE-ENDOGEN.
-BILCA-COMEC
-AL SIL. -ENDOB,
STLICON RICH
~FE GILICATE
IRON RICH
-1 FE BINARY
-AL, SI--FE RICH
TITANILM RICH
-T1 FE BINARY
~FE,EI TI RICH
-AL,ET TI RICH
OTHER AL SIL.
N XRAYS
ALUMINLM RICH
-FURE AL SIL.
~FE, SI--AL RICH
-FE AL BINARY
MISCELLANEDUS
TOT. EXOGENOUS

ALL TYAES

SUMMRRY OF FRATICLE ANALYSES

NUMRER NUMEER  NET TOTAL MRSS

IN IN IN NET TOTAL MEDIANY MEDIAN* RERQ-

NUMBER 1000 100M.  I0OML  PER GRAM GF NUMBER EXOBENDUS  AREA EQUI, AREA EQUI. DYNAMIC
FOUND  SOLUTION  BLANK S0LUTIDN DRY TIBSUE 4 % DIAMETER  DIAMETER  DIAMETER

-———= === f= - b ——= p~= -—=—= b - -
XE0 Y10 X10 10 (UM) (LK) {UM}

700, 234.9 0.2 234.6 1795, 34,04 34,26 0,53 2,24 363
1218, 405, 9 0.7 405, 2 3100, 38.80 59.17 .76 3,85 6,32
241, 80. 3 0.3 80.0 pl2.  {Ls6l 11.68 8,37 .21 3. 56
aco. 273. 3 0.3 £72.9 20688,  39.60 39.85 0.8z 3.04 6. 14
9. 3.0 0.0 3.0 23. 0. 44 0. 44 0,43 1.88 3.08
I. 0.3 0.0 0.3 & 0,05 0,05 0,43 0,43 74
26, 8.7 0.0 a.7 &6, 1,26 .27 0,75 419 6,78
2. 0.7 0.0 0.7 5. 0.10 (.10 .61 0.67 1. 10
a, 0.0 0.0 0.0 0. 0. 00 0,00 BEFREEREEE  EEREZEEE  EEEREERLNEK
[} 0.0 0.0 0.0 Q, .00 0,00 SERREFEENE  FXFEEREE  EFERIREAAN
2. 4,0 0,0 &0 31, 0,58 0.58 0,92 2.7 4, 46
7. 2.3 0.0 2.3 18, 0. 34 0,34 0.43 0,58 0,95
78. 6.0 0.0 6.0 199, 3.77 3,80 1.07 4,10 6. 73
14. 4.7 0.0 4.7 36. 0,68 0.68 0. 8¢ 4,01 6.64
% 3.0 0.0 3.0 23, 0, 44 0. 44 0.79 1.73 297
S 1.7 0.7 1.0 8. {0, 15 0. 00 0.2h 0. 33 1.19
30, 16.7 0.7 16.0 1ee 2.3 2. 34 0. 40 4,27 8. 44
1. 0.3 1.0 -0.7 - =010 =0, 10 - 1.28 1,26 1.95
24, 8.0 0.0 8.0 61, L 16 0.88 0. 64 1.90 13,68
I 1.7 0.0 1.7 13 0, 24%% 0,00 {1.68 1.00 .73
1, 0.3 0,0 3 3 0, 3%+ 0,00 155 0.55 (.96
8, 2.7 0.0 2.7 £0. 0.39 0,39 0.61 7.93 12,93
2. 07 0.0 0.7 g 0,10 010 0,30 0, 34 0,85
ii. 3.7 0.0 3.7 28 0,33 0. 54 0,38 .49 2.58
b. 2.0 0,0 2. 0 15, .29 0,29 0,33 0, 60 .03
] 3.0 0.0 3.0 23, 0. 44 0, 44 .45 0. 94 .99
0. 0,0 0.0 0.0 0, 0, 00 0,00 FEEERBERRE  FEREERRE  FEREREEEER
4. 1.3 0,0 1.3 o, 0. 19 0,19 0,33 104 2,15
24 B.@ 0.3 7.7 9. 111 i.1e 0,38 t.86 4,13
I8 0.7 0.0 0.7 5. 0. 10 ¢, 19 0.30 9.30 0.67
&, 1.3 0.0 1.3 it 0.19 0.19 0. 40 0. 63 1,37
3 1.7 0.0 1.7 13, 0, 24 0, 2% 0,55 0,88 1,63
4. 1.3 0.0 1.3 16, 19 0. 19 2.09 2. 70 4,43
4, 1.3 G0 1.3 10, 0, 19 0. 0¢ 0,27 0, 34 0. 34
10, 3.3 (0 33 25 0,48 0, 49 §. 20 1.07 1. 84
T 1.7 0.4 1.7 1d. 0. 24 0. 24 0,83 1,14 1.98
0, 0.0 0.0 0.0 0 0.00 0,00 SEEHERERRE  ERERREEE  KRRREXRRES
2. 0.7 0.0 0.7 3 0,10 0. 10 0.75 0.83 144
5. 1.7 1.7 0.0 0, 0,00 ¢, 00 0. 26 1,54 2.67
2069, 689.5 4.7 684.6 %239, M"Y 100,00 0. 65 3,83 .64
2084, 634.3 53 £83.1 o273, 106, 00 99,37 (.65 3.83 B.37

# PARTICLES IN BLRANK RRE NOT SUBTRACTED

¥+ ENDUGENOUS CLASS



296
SUMMARY OF PARTICLE ANALYSIS

BLANK SAMPLE: BLANK TO LUNG 3 - FREP 3434 1ML D-10

NUMBER NUMBER  NET TOTAL MASS
IN IN N NET TOTAL MEDIAN* MEDIAN® AERD-
NUMBER 100ML 100ML 10ML PER GRAM OF MUMBER EXDGENOUS  ARER EQUI. AREA EQUI. DVNAMIC
PARTICE CLASS FOUND  SOLUTION  BLANK SOLUTION DRY TISSUE L % DIAKETER DIRMETER  DIAMETER
woee fe- = p m——— fm e fe - -
X10 X0 X14 110 (UM} (1M} [LM)
STLICA 1. # 0.3 ¥ * 6.9 7.14 0,37 0. 37 0. 60
AM, SILICATE . # 0.7 ¥ * 17,50 14.29 0.61 .66 1,08
-KADL IN-LIKE {. ¥ 0.3 ¥ # 6.5 1.14 0,45 0.45 0,72
~K FELDSP. /MICA i. # 0.3 + # 6,23 .14 0,68 0.68 1.08
-FE AL SILICRTE 0. ¥ 0.0 ¥ ¥ , 00 {1, 00 EEFEEE FEEHEREEEF KERERERE
~CA AL SILICATE 0. * 0.0 ¥ * .00 0.00 FHEERE PR ERFERERE
-ALBITE~LIKE 0. + 0.0 ¥ ¥ 0. 00 4. 00 FEEREE FEEFREIRES ERREREEF
-NA CA AL SIL. 0. * 0.0 ¥ * 0.G0 0.00 FERERE FRRRREIRER REFERERE
~NA FE AL 5IL. . ¥ 0.0 ¥ ¥ 0,00 0.00 FLEERE FRRFEELEEE FEEEELEY
-Ca4 FE AL SIL. 0. * 0.0 * ¥ 0, 00 0.00 FRERER FERARFRERS FHEHEE
-AL 5IL--TR FE 0. * 0.0 ¥ * G, 00 [ FERERE FEERREREES FEEERER
-AL SIL. —PURE 0, * 0.0 ¥ * .00 0.00 FEEEHE HERRREEEEE  ERRERERE
~K{FE} AL 5IL, Q. ¥ 0.0 ¥ * ¢, 00 0,00 EEEFFE FLEFEERRES ERRERERY
THLC-LIRE . ¥ 0.0 ¥ * 0,00 0,00 FRREHE FERREEIEEE  AEEEAERE
~PURE TALC ¢, # 0.0 + * {1, 00 0,30 FEEERE HEERERAREE  EERRERER
IRON OXIDE 2 ¥ .7 * * 12, 20%* 0.00 0.75 0.81 f.81
RUTILE-LIKE 2 ¥ 0.7 + * 12,50 14.29 0,72 0.83 1.83
AL UMINA-LIKE 3 4 1.g * * 18,75 21,43 (.68 2y 32 &, 64
CiMBD-ENDOGEN, . * 0.0 ¥ * ¢, 00 Q, 00 FREERE HEEREEAEER EEREEERE
-PURE ENDOGEN, O 3 0.0 ¥ * 0, 00%% 0,00 FREEHE HEERRERRER EREREE R
-TRA(E-ENDDGEN. 0, ¥ 0.0 * * 0, DO## 0. 00 FREEEE FERRERRERE FREERERE
-51i. i CA-COMED Q. * R #* * ¢, 00 0, 00 FAREHE REEXARXEARR HEEEERER
-AL 1L, -ENDOG. 4N # 0,0 * * 0,00 0. 00 FERERE HREAREARES EEEREEER
SILICOM RICH Q. * 0.0 * * 0,00 0, 00 FRRERE RERAEEFEAE EERAERE
-FE SILICATE i ¥ 0.0 * * .00 0,00 FRERRE RREARRRREE ERERREER
IRON RICH 1, ¥ 0.0 * * 0,00 0,00 FREFRE RN AR ERHERENE
-G1 FE BINRRY 0, ¥ .0 * * 0. G0 &, 00 FERERE RREANRERES ERERRERE
-AL, 8I--FE RICH 13 + 0.0 * * 0,00 0,00 RRERRE BRRREEIREL FRERLERN
TITANIUM RICH 1. * 0.3 * ¥ 6.25 T.14 1.26 1,26 2. 81
-T1 FE BINARY &, ¥ 0.0 * * 0,00 @, 00 FREEKE KREREREREE  RNERERR
-FE,&1 71 RICH . ] 0.0 * # 0,00 0, G0 FEEERE AREREEEEEE O RERERERX
-AL, 61 71 RICH 0. ¥ 0.0 * * 0.00 0,00 FHEEEE BRHFEEEERE HOHOHR
{7HER AL SIL. 0. + 0.0 * # 0, 00 0,00 FREREE NREERBEREE  NERREERE
N XRAYS 0, # (1] * * 0, Q0% 0,00 FRERER RHEXRRIREH FREREERE
ALUMINUM RICH . + 0.0 ¥ * 0,00 0. 00 FEEERE RREERRERRE  REREREEE
-PURE AL SIL. 13 * 0.0 * * (.00 &, 00 FEEERE FRERNRFRRE  ERERREER
-FE,SI--AL RICH 0. ¥ ¢.0 ¥ ¥ 4,00 0,00 FEEREE REERREFREE  RRRRREER
-FE HL BINARY 0. ¥ 0.0 ¥ * 0,00 0, 00 FEEERE REEREEIEES R EE
MISCELLANEOUS o * 1.7 * * 31.25 a7 1.0z 2,23 3,86
TOT. EYOBENDUS {4, * 4,7 * * 87.50 100, C0 0. 70 2.24 .88
ALL TYPES 16, * 9.3 * * 100, 00 87,50 0,70 2.24 411

% PRRTICLES IN BLRNK ARE NOT SUBTRACTED
¥+ ENDOGENCUS CLASS
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LUNG GAMPLE: LUNE 1G - PREP

NLUMBER
N

NUMBER  100ML
PARTICLE CLASS FOUND  SOLUTION
.................... ———— é--

A

5ILICA 433, 84,4
#LUM, SILICATE 395, 52,7
-kABL IN-LIKE 109, 13.3
-f FELDSP. /MICA 229, 3.5
-FE AL SILICATE b 7.8
~Ck AL SILICATE 1, 0.1

-ALBITE-LIKF 2 .
-NA Ch &L SIL. 5. 0.8
-NA FE AL SIL. 0. 2.0
-CA FE AL BIL. 0. 0.0
-Al §1L--TR FE 2. 2.8
-&L 1L, --PURE 4. .5
-K{FE) AL SIL. Z. 1.6
TRLC-LIKE 58, 7.7
-PURE TALC I8. 7.7
JRON CXIDE 13, 1.7
RUTILE-LIKE 6. 7.5
ALUMINA-LIKE 1. G
[OMBO-ENDOGEN. 43. 5.7
-PURE ENDOGEN. 19. 245
-TRACE-ENDOGEN. 4, 0.5
~5ILICA-COMBD 0. 0.0
-AL SIL.-ENDOG. 1. 0.9
SILICON RICH 28, 3.7
-FE SILICATE 0. 2.0
IRON RICH 5. 0.7
-81 FE BINARY 1. 0.1
~AL,SI~~FE RICH 0. .0
TITANIUM RICH 8. L
=TI FE BINARY 1. 0.1
-FE,81 T RICH 1. 0.l
-AL,51 TI RICH 2. 0.3
(THER AL 8IL. 7. 0.9
MO XRAYS {3. 1.7
FLUMINUM RICH {3, 0
-PURE &L BIL. &, 0.8
-FE,SI--AL RICH 3. 2.4
-FE AL BINARY 2. 0.3
FISCELLANEDLS i1, 1.3
TOT. EXDBENDUS 1087, 144,5
ALL TYPES 1136, 151.4

MBI MT

-585

NUMEER
Ik
1aoHL
BLANK
- &-

£

3.0
YRy
0.0
0.0
¢
0.0
.0
0.0
3.0

SUMMARY OF PARTICLE ANALYSES

MET TOTAL

IN NET TOTAL
100ML
SOLUTION DRY TIBSLE

PER GRAM OF NUMBER EXOBENQU

L3

¥ [ARTICLES IN BLANK ARE NOT SUBTRACTED

* ENDDGENDUS CLASS

S SR FR—
1o Kin
o}, 4 489,
52,7 446,
3.3 101,
30.5 23,
t.8 &
0.1 1.
1.3 2y
.5 &,
URY] R
4.0 U
2.8 2f,
0.5 4.
1.& 1Z.
1.7 5.
7.7 59.
{7 td.
1.3 Sé.
G.l 1.
3.7 44
2.5 19.
0.5 g,
0.0 .,
4.9 7
3.6 27
4,0 Q.
G.7 5
0.l !
.0 {0,
1.4 g
6.1 1
0.4 {
(.3 2.
¢.9 7.
1.7 i3
1.9 14,
0.8 &
¢.4 3
G.3 2.
1.3 i,
144,5 1697,
1318 1147

o

#

9,00
.00
5
37
.11
e
e
.09
A7
09

e
=~

{
.00
0.0
G.00
9.65
2.49
.00
0.4
0.09
Q.00
0.74
0.09
.09
0.18
0,563
0,00
.29
0,58
7,28
0.48
1.0

16000

L e D e

Lo

on

Fats

HASE

MEDIAN®  MEDIANY
AREA EQUI. AREA EOLI.
DIANETER  DIAMETER

(1M} (Ut}

52 L7

0.52 £.67

0.62 5.7

1.14 &.41

57 1,85

.68 U.58

0.92 141

¢.83 1,82

FEHEFFEENF FEXHEEF

FEREFRERRE A

1.00 .43

5 .98

1.t 8,06

6,78 5.02

0.7 5.02

0,45 1.84

2.3 .63

0.48 0,88

0.5 4.0z

0,51 1.4

113 1.5

FAEXRREEER FEEEFEFF

0.58 11

0.85 345

FREERERERE FERREE KR

0,28 0.42

0.30 3,30

FEEERREFFE FERREERE

.33 0.99

0.5% 0,55

1.2 1.2

0.3 0.3

0.37 L4

6,43 2,10

0.35 1.63

0.5 .84

6,37 0.5

0,22 G.24

2.7 5.85

0,70 3,87

5,68 3.87

AERD-
IYNANEL
RIAMETER

Ao
£ wdi

FHEEREFEEE
*EEEXEHERSE

.
g -t

0r
L

97
42
L7
FEEHREFRibE
1.4
5,57
FRFHE RS
4,89
¢.683
FRFARS B

3 o o
«

-
2.21



SlMaRY GF PARTICLE ANARLYSIS

BLANK SAMFLE: BLANK TG LUNG {0 - PREF 3840 ML D-380

PRRTICLE CLASS

SILICA
ALUM, SILICATE
-KADLIN-LIKE
-¥ FELDSR. /MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
-Na FE AL SIi.
-CA FE AL SIL.
-4l §IL--TR FE
At SIL.--PURE
-k{FE} AL SIL.
TALE-LIKE
~PURE TALL
TRON OFIDE
RUTILE-LIKE
FLUMINA-LIKE
COMBO-ENDOGEN.
-PURE ENDOGEN.
- TRACE~ENLOGEN,
-3ILICA-COMBO
-AL SIL.-ENDGE.
EILICON RICH
-FE SILICATE
IRON RICH
-51 FE BINARY
-AL,5I--FE RICH
TITANIUM RICH
-T1 FE BINARY
-Fe,51 TI RICH
-AL,&1 TI RICH
OTHER AL 5L,
N3 ¥RAYS
ALUMINUM RICH
-PURE AL SIt,
-FE,SI--AL RICH
-FE AL BINARY
MIGCELLANEDLS
TOT. EXOGENOUS

idis
ALL TYPES

* LARTICLES IM
¥+ EADNOGEWOUS C

]S

Lz

NUMBER
IN
NUMBER TO0ML
FOUND  SOLUTION
----- Ppp— b-»
K16
R *
. *
3y *
0. *
a. ¥
G, *
. *
g. *
U. *
0. *
9. *
0. *
Uy *
0. ¥
0. *
R #
{, *
0. t
a, ¥
e *
2, *
0, ¥
9. H
N ¥
G *
'Y ¥
e ¥
. +
U, *
&, *
0. *
G, ¥
0, ¥
G. *
1. *
0. *
Ge *
0. *
0. *
3. ¥
5, ¥

NUMEER
N
100RL
BLANK.
- h-

116

0.0
G.0
0.0
0.0
0.0
0.0
3.0
0.0
0.0
4.0
0.0
0.0
50
0.¢
.0
4,0
0.1
VR
2.4
¢.0
0,9
.0
0.0
Uad
0.0
0.0
V.0
0.4
0.0
0.6
0.8

NET TOTAL

IN
OOML

——— e
10

T . . A L T I I T I L I I I L R B R O I I I T I R R . B

NET TOTAL
PER GRAM OF
SOLUTION DRY TISSUE

3

Q.00
000
300
0,00
Q.00
0,00
0.00
000
g.00
0.6
0.00
000
.00
GO0
.00
Q.00
33.33
¢.00
Q.00
G (0%E
GLg0n
£.00
0,00
33.33
3,00
.00
0.0
0.060
.00
0.00
i
4,00
0.00
i, O0k¥
33.33
0,00
0.00
0,00
g0
100,05

Ak ARE NOT SUBTRACTED

10600

NUMBER EXOGENCUS

i

.0
(.00
3.00
0,00
Q.00
0.00
2.00
0,00
0.00
.00
3200
(.00
.00
(.00
2,00
G.00
33.33
0. 40
7,00
{3, G
3,00
RILC
0,50
33433
0.0
4.0
G G0
0.00
3.00
G.00
7,00
0.00
0.00
6,00
33.33
4,00
.00
IR (]
0,40
106,08

ARER EQUT.
DIAMETER

MASS
MELIANY MESIA

EREENE
EREEAE
[232223
AR RR
FREEER
AREREF
ERERERE
EREERE
EEEEER
FEEERE
REEHE
FRrARE
£EERKE
FEREEE
FRBREE
FREERR

1.2
FHEREEE
EEEEE
k300801
KXERER
FREERE
AR

FAEEFREERE
FREFREE XY
FEEERREERE
HEEEFREEHE
(2212222224
FREEEREERS
FEEEE T
FARFEREEER
FHEEEH AR
FERFEAEEAE
*hEEEREERE
ARREREFHAE
AEEEK AR A4
FREFF LR
HRNEHERERE
ERERRREERY

1.2
FEFEFEFEEE
FRERFEREFE
EREHEARERE
FEEXEREAAS
AREXEERARE
FREEEEEERE

&30
FEEEEREERE
FRERERFERS
FHEFEERIAE
EREERERERY
FAEEREREEE
FHRARRAREF
FHEFEEEEEF
FRAFRERFEF
ENEEARRA AT
FREXRERARE

0.45
FREFEERERE
REFEREREEE
FEFERE FREREREER
FREEEE FAERIEERER

0,43 £.20

Ca3e
FRELAF
EREERE
FRHERAE
FEEERE
FAEHEAX
FHERE
ERERAR
FREEER
ERENAR
FHEER

043
FEREER
E2 220

125

[y

iE
ARER EGQUI.
DIAKETER

298

AERD-
[YNAMIC
DIAMETER

(U

LR
FHRHE R
FAEREREE
FREREEEE
FREEEEEE
FEERRHER
£RERE N
FHERERE
ba g2zl itz
FRESERIH
ERERF R
FAREEREL
FREELEILE
FREFEEIER
XEREEGE
FRARERE

2.81
ERREERE
EREREEES
FEREERIE
FHEXERLS
FEERERES
FR*EEREE

Uit
FEAEEREE
FRERRRIR
FEEHERER
FEEARERE
FEEHERNE
Y
EREFREEF
FhEREEE
A
HERER ¥y

578
FEFEERT
FEREERTE
kN4
EEEERANE

Luié
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LLMG SAMPLE: LING 11 - PREF 3501 ML B-5705

PARTICLE CLASS

SILICA
ALUM, BILICATE
-KAQL IN-LIKE
-k FELDSP./MICA
-#% AL BILICATE
-Ch AL SILICATE
-ALBITE-LIKE
-N& LA &L SIL.
-NA FE AL SIL.
-Ch PE AL BIL.
-AL S5IL--7R FE
-AL SIL.--PURE
-W{FE} AL SIL.
TALC-LIKE
-PURE TALC
TRON OX1DE
RUTILE-LIKE
ALUMINA-LIKE
COMBO-ENDOGEN,
-PURE ENDOGEN.
-TRACE-ENDGBEN.
-51L ICA-COMBY
-AL SIL.-ENDOG.
HILICON RICH
~FE SILICATE
IRON RICH
-51 FE BINARY
-AL,51--FE RICH
TITANIUM RICH
~T1 FE BINARY
-FE,S1 TI RICH
-AL,31 TI RICH
LTHER AL 8IL.
MO XRAYS
ALUMINUM RICH
-MRE AL SIL.
-FE,51--AL RICH
-FE AL BINARY
MISCELLANEOUS
TOT. EXOGENCUS

ALL TYPES

* PARTICL
%+ ENIOEEN

NUMEER
IR

NUMBER TO0ML
FOUND  SOLUTION
..... _———— d--

£10

403, 43.7
354, 47,4
83, 10,5
161, 19.9
7. i

L 0.1

g, 1]
7. 0.9

f. [V
i. g.1
43. z.3
14, 1.7
24, .t
4, b3
q, a3
4, 0.5
BZ. 1.1
2. 0.2
10, 1.2
7. 0.9
0. 2.0
G, 0.0
¢, 0.0
a8, 7.2
7. 1.1

Q. 1.1
3. 0.4

1. 0.1
83. 7.8
0. 0.0
3. 0.4
8. 1.0
2. 0.2
3, g7
64 0.7
2. 0.2
z U.2

0, G0
3. 3.7
1048, 129.3
1089, 124.4

NUMBER
Ih
100ML
BLANK
- 6..

X0

.4
0.5
3,0
0.0
.0
Gol
PRy
8.0
0.0
G0
3.0
0.0
0.2
(.0
0.0
0.1
.9
0.0
ol
R
0.0
3.0
0.0
0.2
[HRY]
0.1
ol
0.0
8.2
0.9
0.0
0.0
dut
0,0
0.0
0.6
0.0
.0

5 IN BLANK ARE NOT SURTRACTED

[
=
05 CLASS

SUMMARY OF PARTICLE ANALYSES

NET TOTAL

I MET TOTAL
1ooML PER GRAM OF
SOLUTION DRY TISSUE %

- a-- ----- n--- -
o i
5.4 494, 706
15.9 469, 3I.7B
1.3 103, E.00
19.7 199 15.16
{4 . ¢80
] i. G409
I i1, .83
0.9 g (.68
0.1 1. .09
[ i. G.03
5.3 33, 4.93
1.7 7. {.32
2.7 . 2.07
6.5 S 0.38
0.3 4. .38
0.4 4, §,20%%
7.3 93, 7.06
0.2 Z. G.19
t1 11, 4.83
0.9 g, {,66%
2.0 i, 0.00%*
0.0 G (00
0.0 Je 0.00
5.9 &9, 5,37
t.1 1] U.83
Ry 15 .75
.2 2z 0.19%
0.1 i. G.09
7.3 73, .74
6.0 0. 0,06
0.4 4, 0.2
1.0 10. 0.75
0,2 Ze 4,19
37 37 e
0.7 7s (.56
0.2 Z. 0,18
$.2 Z. u.l9
.0 0. 0,00
ded 3. 2,45
126.1 1241 96,22
134 131 W, 0

NUMBER EXOGENOUS

A

[ I 8 ]

Lo 4y B = . JEE SN 1)
-

LT o 3 e

1

W1
J
15.7
.88
.10
0,88
G, 08
.10
8.4
4.21
1.37
2.5
.39
9,39
7,00
T.34
0.2
4,20
4,00
000
(.00
G.00
5.48
.88
0,78
4,70
.40
5.97
4.0
0,29
0.78
W20
Ga G
.39
(.20
.20
0,00
Lot

10000

NGS5
MEDIANY  MEDIANS
ARER EQUI. AREA EGUI.
DIAMETER  DIAMETER
(UM ary
0,54 2.17
0,62 7.3z
0,67 1.28
6.7 2.5
.5t 1.5
0.45 Ju45
1,48 1.78
1,02 2.62
2,45 0.4
0.5 0.5
.5 3.2t
£.37 0.93
.59 1,18
0,68 1,57
0,68 L8
0,40 2.3
.30 .13
2.5 .85
.23 2.3
0.2 0.3
FEREFREREE *EFEEEAS
FEEEFRERER FEEARE RS
L EEERE FEFEEEAE
0,92 .87
.88 2.E0
G.68 5.9
G.68 0.78
£.02 1.2
0.46 5,08
FEREEEHRER EFFEEREER
016 .25
6,18 1.2
1.3 1,54
0,5 1,43
.78 2.80
2.5 2.6
113 L5
FREFFEEEFE FHEEFFFE
0,36 8,40
0.59 2
0.54 2.8

ERC-
GYNAMIZ
JIAMETER

[ e LA
= . e w
S04 L e s
Lol Lot B O T P4

3

P Y

[ ¢ I )
« e w
k.

2

R =
"

s
-

J.a3
Gaml
FHEFREFERE
FHEFEEE RN
FAAREEERAE
4,78
455
2.8
{.05

- -
7T
P

1129
FEEREEE

217
FRFRHHEEEY
g

4,57



HLANK SRMPLE:

PARTICLE CiAGS

SILICA
aLUM, SILICATE
-EABL IN-LIKE
-k FELDSP. /MICA
-FE AL SILICATE
-Ci fib SILICATE
-ALEITE-LIKE
-NE CA AL SIL.
-NA FE AL SIL.
-CA FE AL SIL.
-AL SIL--TR FE
-AL S1L.--PURE
-K{FE) AL SIL.
TALC-LIKE
-PLRE TALD
IRON OX1DE
RUTILE-LIKE
FLUMINA-LIKE
COMEG- ENDOGEN,
-PLRE ENDOGEN,
- TRACE-ENDOBEN.
~§1L ICA-COMBO
-AL 1L, -ENDCG.
SILICON RICH
-FE SILICATE
IRON RICH
-31 FE BINARY
-AL,81--FE RICH
TITANIUM RICH
-TI FE BINARY
FE,51 T1 RICH
-5,51 T1 RICH
CTHER AL SIL.
ND XRAYS
SLUNINUN RICH
-PLRE AL SIL.
-FE,31--AL RICH
-FE AL BINARY
#ISCELLANEDUS
TOT. EXOGENCUS

* PARTICLES

tawicd

NUMBER
IN
NUMEER  10OML
FOUND  SOLUTION

..... mmea fe=

i

o ode A e ok o ol ok S o e ak s e Wk sk ok sk ok ok A Ak sk sk oAk B ok sk uk Ak ok ok sk Ak s A ax ko

IN ELANK ARE NOT SUBTRALT

% ENDOGENGUS CLASS

BLAME TO LUNE i1 - PREP 3302 2ML D-

NUMBER
IN
100ML
BLARK
- ﬁ-

14

ot e I )
B .
D OGN

2.0
0.0

=
"
&

0.0

[ B - i ]
w  m w e
o5 T R oo S ]

-
<

s

D O o S
P -
=

LT e
- *
> -0

-

“
:
=

0.0

A e
" o« ow
L'

27 W .
LSl O B e |

N N R R
T T
F i

<

m
w3

cUMMARY OF PARTICLE ANALYSIS

=R
s

NET TOTAL

I MET TOTAL
LOOML
SOLUTION DRY TISSUE

N

20

W e o ke A W ok ok sk A sk ok ok e M Sk sk Sk e W M S M o o MK M K ik K W o ok ok xk o ok kK

PER GRAM OF NUMBER EXOGENQUS

A %
i 11.54
4.8t 16.38
000 2,00
0.00 0.00
0,00 J.00
.00 .00
D00 0.00

0.0 6.00

0.00 URVE
0.00 .00

g.00 3.00
0.00 0.00

7.41 1,69
0.00 0.00

¢.00 0.00

3.k 0.00
23.93 28,92
0.00 .00

3.7 3.85
0.00% 0.90

0.00%+ 4.00
0.00 0.00
0,00 0.00
7.41 7.6%
0.00 0.00

3.0 3.87

370 3.8

0.0 G.00

7.4 7.8%

.00 G.00G

0.00 0.0

(R{E 0.00

0.00 .00

., 00%+ 0.00

.00 .00
.00 0.00

0.00 .00

0,00 0,06
22,22 23.08
96,30 100,06

HEDIAN®
AREA EQUI.
BIAMETER

.34
1.38
HEREEE
HAEEER
FREEFE
FEEEFE
FRERER
FEEEHY
FEEELE
FEEEHE
FEEEER
FHEREE
.54
FEREHE
FEEFEE
.45
5,30
FREFIE
0.83
EREERE
FAEEAE
FEREAE
S
0.61
RN NE
(.20
0,20
FEEERE
Rer
FREEEE
FRREHE
EREARE
R
FREERE
FREF 4
REEER
R
FERERR
203
e

MASS

HEDIAN¥
AREA EQULL
GIAMETER

HEERLEHEH
FENFHRRH RS
ARELEERERE
FhERFEES I
RHEHEREHEY
FERIFFEERE
FRREEEEERE
EREFEREERE
FREHERELRE
FEERRRERR

1.5
FHERRRES X
EREARRFERE

.43

0.5

FEFFEFEHER

.83
FEEEERELRE
AR EREE
FREERREERR
FEEERFEFRE

0.67
FREARREHNE

G.20

3,20
FREEEEREE ¥

4,24
FEEFREETRS
FHEEREEHAY
R
FHEERERERE
FERAEEE A IS
FEEXXEER R
FRESERIRA
FHEAREEREF
[ 2222282

3.8

R
el

300

HERD-
DYNAMIE
LIAMETER

z.51
FHRFEXGE
FEEERRRE
FRFRERR
FREEEEAE
ARG
SEEEFENE
FEEREHEE
HERERRE
FEEREHER
FEREXREE

2.53
FEFREHLS
HEERRRE

£.01

it
FEEEFIF

1.44
EAERERES
FRAERHER
FEHRE RS
FRER RS

1.148
FAREERLE

0.42

G442
FEREAREY

0.53
FHERERIE
FEEEARE
FEREREE
FEERARNH
FERHERIF
HEERERE
FEERERIE
FEEEEEAR
FEREFRER

386



301

LUNG SAMPLE: LUNG iZ - FREF 3437 2ML §-575

FARTICLE CLAGS

S1LICA
ALUM, SILICATE
-KADLIN-LIKE
K FELDGE. /HICA
-FE AL SILICATE
-Cf AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
N4 FE AL SIL.
-CA FE AL SIL.
-3 SIL--TR FE
-AL GIL.--BURE
-K(FE] AL SIL.
“ALC-LIKE
-PURE TALE
IRON OK1DE
HUTILE-LIKE
ALURINA-LIKE
{OMBC-ENDOGEN,
-PURE ENDOGEN.
~TRACE -ENTOGEN.
-S1LICA-COMEC
-AL S1L.~ENDGG.
5ILICON RICH
-FE SILICATE
1RON RICH
-S1 FE BINARY
-AL,§1--FE RICH
TITANIUM RICH
-TI FE BINARY
-FE,S1 TI RICH
-61,51 T! RICH
OTHER AL SIL.
NG XRAYS
ALUNINUM RICH
-PURE AL SIL.
-FE,S1--4L RICH
-FE AL BINARY
MISCELLANEDUS
TOT, EXOBENOUS

ALL TYPES

NUMEER
IN

NUMBER 100ML
FOUNG  SOLUTION
..... -—— 6-_

10

349. 48.5
559, 79,6
{14, 13.8
357, 49.6
1. 0.1
2. 0.3
5. 0.7
3. 0.4
0. .4
0. 0.0
21. 2.9
g. 1.2
24, 3.3
3. G.4
2. 0.3
&, 0.8
34. 4.7
3, G.4
4. 3.4
0. 0.0
O 3.0

1. 0.1
3. 0.4
28, 3.9
d. R
7. 1.G
2. 0.3

1. 2.1
30, 4.2
0. 0.0
2. 0.3
i8. 2.9
3. 0.4
1. 1.2
3. 0.4

1. (.1

1. 0.1
G, 0.0
14, 2.2
1049, 145,7
1644, 148.0

NUMBER
I
100ML
LANE
.
k1o

e O T e
« . o« P .
0 B CaX T O e

.

My
e

0.9
8.0
0.0
0.0
0.0
0.0
Gl
.0
0.0
0.0
0.G
3.0
6.0
0.0

A
Med

0.0
0.0
0.0

SUMMARY OF FARTICLE ANALYSES

RET TOTAL
IN
1G0OHL

NET TOTAL
PER ORAM OF

SCLUTION DRY TIRSUE

e g
X6

4.8
786
15.6
43.4

r_

<
I

e o
=1 [ o

<
o

ko )
L3

[ e o - TR e i P R O ]
- o P T
—_ e B e O G D R L3O e 0 R e OO0 D e B s O LD B L) RSO O

< a
oo

el e T e e o o B i e A~ ]
- " e s e a .
Lo ]

o @

-1 G
M

[ TR e PV |
A Lol D0 D T b
e e e .

e
L2 I = o N
- . = om

oda P
P

=)
N

. [N ]
[} Ot da ~0) L e
P . P

Pt
[ S B S
« w o w o m

2
n

Luds

[
—— e e ke fa
« n e s a

0.
{8,
1435,

NUMBER EXOGENCUS

e
A

32.82
54.01
16,69
24.06

R

0.7
.48
0.29
¢.00
GO0
2.00
U.BE

7}

G.29
.17
0,354+
3.3
(.29
0.2%
0, Q¥
G.00F*
1
¢.29
2,467
(.29
5.57
0,19
.10
2.86
G 00
0.1%
1.72
0.29
(3, 95%¥
.27
0.10
.10
0,00
28

98.46

* PARRTICLES IN BLANK 4RE NOT SUBTRACTED

B ENDOBENOUS CLASS

0,00
3.0%
(.29
3,29
0,00
5.00
§.10
5.25
2.1
0,29
(.98
06.1%
f.10
2.99
0,00
G.1%
1.74
0.29
0.00
0.29
0,10
.1
G040
1.26

100.0¢

MASS

MEDIARE KEDTAN¥
AREY EGQUI. AREA EGQUIL
DIAMETER DIAMETER

(1) (UM

Q.02 2.39

Gebo 3.90

.60 3.25

(1,64 4,24

.37 4.37

208 523

D47 .73

1.19 .25

FEHEERRELE FREERERE

222333222 FEEERE 4

0.683 4.24

0.7t 2.22

0.99 2.72

154 .51

1.38 1.54

G, 8 1.85

3,33 1.33

0.37 Q.42

0,30 1.23

FERERERERE  FERRRRRS

FERRERUEER  ERERRENE

0,24 (.24

2.3 1,25

G5l 8,95

.30 1,43

085 .98

0,50 0,54

.20 G.2v

0,40 3.4

FEEE LR FEFEEE RS

0.40 .44

.33 1.7

0.37 0.42

0.45 3.5

2,37 2,32

6,06 (.08

0.37 0.37

FEFFEREAEE  EREEFFEN

0,99 2,48

LORH .45

i 3.44

AERD-
OYNAHIC
OIAMETER

2.6
FRAAREERRE

FEEEEFEREE

8.6
J.a4
4,17
4.0

is,
2I0

i

ol SR N et
" .
s B = A |

Uz
=1
)

-1

al
FEERRER IR
FEEFEREEEE
(il
.08
3,57
(e
.67
1,12
Uity
7.7
FREEFEFAEE
.94
.8
65
.37
§.13
Uell
B “
Uil
FREFHE
4,30

& g7
e

[ RO



SUMMARY DF BARTICLE ANALYSIS

BLANK SAMPLE: BLANA 70 LUNG 12 - PREP 3495 ML D-376

ALUM. SILICATE
~KABLIN-LIKE
- FELDSP. /MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-N& Ch AL SIL.
-NG FE AL SIL.
-CA FE AL SIL.
-AL 5IL--TR FE
-AL SIL.--PURE
-K(FE} AL SIL.
TALC-LIKE
-PURE TALC
IRON OXI1DE
HUTILE-LIKE
ALUMINA-LIKE
COMBO-ENDCGEN,
-PURE ENDOGEN,
~TRACE -ENDUGEN.
-51LICA-COMBO
-AL 5IL.-ENDOG,
SILICON RICH
-FE SILICATE
IRON RICH
-51 FE BINARY
-AL,51--FE RICH
TITANIUM RICH
-TI FE BINARY
-FE,81 T RICH
-AL,SI T RICH
CTHER AL SIL.
KO YRATE
ELUMINGY RICH
-BURE AL SIL.
-FE,51--AL RICH
-FE £ BINARY
¥ISCELLANEDLS
107, EXDGENDUS

NUMEER
IN
NUMBER  10O0ML
FOUNE  SDLUTION
———— é--
{10

1N

0.

o=ty
A e ok e Sk st ok o ke Ak W ok sk ok Mk ok sk sk ok R dk ko ok ok Ak sk sk sk Ak ok e oax ok e e o ok

NUMZER
IN
e
BLANK
- 6_

X1

NET TOTAL
Ik
150ML

o Ak Ak dn K ak Sk ds W s A Ak AR A K oK ¥ Ak Tk oK W ok ko K Ak ok ok ok Wk d Ak A ke R ok

NET TOTAL
PER GRAM OF
SGLUTIGH DRy TI8SUE

e e

X6

NUMEER
¥

27.78
16.67
it
0.00
5.56
0,00
.00
6.00
0,00
(.00
.00
0.00
G0
0.0
(.00
11,1184
11.11
.00
5.56
0,004
0,0k
G.00
.00
0.00
.00
.50
0,00
0,00
0,00
.00
0.00
0,04
Q.00
S.ob¥
0,40
000
.00
0,00
16.67
B83.33

# PARTICLES IN BLANK ARE NOT SUBTRACTED
¥ ENDOGEKDUS CLASS

mm

10000

EXDGENCUS

"

33.33
2000
13.33
G.00
5.67
0,00
5,00
0,00
0.0
000
G.00
0.6
Q.00
.00
0,90
0.00
13.33
.00
5.67
§.00
.00
.00
2.00
0.00
.00
8.67
0,00
0,00
4.00
0.00
4.00
.00
.00
0,00
0,00
0,00
0,00
.00
20,00
10000

MASE
MELIANS MELIAN¥
AREA EGUI. ARER EGUL.
DIAMETER  DIAMETER
(1M} (LM
2.53 a3
1.2 i.i8
.13 1,49
FREEIE BRRERHREHE
0.30 .30

AREREE ERREERERRN
HRERHE FRREEREELE
EREEEE EEERRRELEE
FAREEE FREEFHEERF
HRAEER HHEEEREERY
HHEERE FRERERERHE
FREEFE FRREEREEHP
EARERE FRERFEEEER
FRERER ARREERFRRE
FRAHEE HEREEREERE

0.37 .37
40 5.4z
FHEEE R
0,83 .83

FREREE FAXEERRERE
FREREE REFEERELAE
FEERFE TERREREERE
EAREEE FRAFREREAS
FEEHE FEREFREEER
FEEEEE LHRFBERREE

0,37 037
FRERER FREFEREHA
FHEERE ERFRHEEEIE
FRNEHE FEEXERHEEHRE
FREERE ERERXERERS
R RO
FHHEHE FREERAEEIY
FEXEFE ERRERRE NS

.30 3,30
FRREFE FRELEXEXAS
FHEEHE BN ERE
EREEHE FHERERFHAES
FREFER FEEXRERERS

126 .82
0.4 2.7
Y .76

302

AERD-
DYNAMIC
DIAMETER

1.7

1.9

1.9
FREEEFAR

3049
FRERERR
FERERHEE
FREREFEK
FREEERiCE
HEEEEH
FEERERRE
FFERENEF
FEEREEE
FERESHER
FEERERER

b2

.95
HEEEERE

{44
FEERERIE
ERERERAE
FRERERAE
FERRRRAE
FREER R
FRRERREE

.78
*AENESE
*REEHHIE
FHEEFHER
FERERHE
FEEEERRE
FEHEREEY
FEEREERE

(Y
FAREREER
FEERRRA
FEEREEVE
SRR

4,58

4.78



303

LUNE SAMPLE: LUND 135 - PREP 3499 3ML L-577

PARTICLE CLASS

SILICA
ALUI. SILICATE
-KAQLIN-LIKE
~K FELDSP./MIGA
~FE &L SILICATE
-CA AL SILICATE
~ALBITE-LIKE
-NA Ch AL SIL.
-NA FE AL SIL.
-Ch FE AL 5IL.
-AL SIL--TR FE
-AL SIL.--PURE
-K{FE) AL SIL.
THLC-LIKE
-PURE TALC
TRON OXIDE
RUTTLE-LIKE
ALUMINA-L IKE
CUMBO-ENDOGEN,
-PURE ENDOGEN,
~TRACE -ENIOGEN.
-S1LICA-COMBO
-AL SIL.-ENDOB.
SILICON RICH
-FE SILICATE
IFON RICH
-51 FE BINARY
-AL,51--FE RICH
TITANIUM RICH
-T1 FE BINARY
-FE,S TI RICH
-AL,51 TI RICH
OTHER AL SIL.
NE XREYS
ALUMINUM RICH
-PURE AL SIL.
~FE,51--AL RICH
-FE AL BINGRY
MISCELLANEOUS
0T, EXDBENOUS

fLL TYPES

b DARTICLEE [N 8
#+  ENDDBENDUE CL

7]
18
A5

NUMBER
N
NUMBER  100ML
FOUND  SOLUTION
wwwww - b--
Xig

703, 52.2
441, 32.7
63, 4.B
215, 15.9
16. 1.2
b, 0.4
it. 0.5
11, (.8
0. 8.4

3. %2
1 3.8
1%, 1,1
33. 2.4
8. 0.6
B, 0.4
12, (e
7. 1,6

3. G2
7. 0.7

2 0.1
e 1R

1. vl
3. 0.2
&5, 3.8
2 0.1

8. (.6

. 2.1

1. G.1
18. {.3
1. 6.1

. 0.2

. 0.3

3 .2
59. 4.4
4. 0.3

{. 0.

2. ¢,

iR .G
18. 1.3
1342, 59.4
1415, 108,8

NUMBER
IN
[OOML
BLANK
- 6-
ESLH

0.2
0.0
2.0
0.0
8.0
0.0
0.0
0.0
0.0
0.0
0.0
0,0
0.0
0.0
0.0
0.2
0.4
6.0
¢
0.0
0.1
4.0
0.0
0.1
4.0
0.0
0.0
U G

Cx iy T
W W e W e
[ % e I v B Y e S

T
- ::.W

T D 2
et I sl [ ot o’ S o]

[oe]

SLMMARY OF PARTICLE

NET TOTAL
H NET F0TAL

ANALYSES

NUMBER  EAOBENOUS

o
A

623
31.57
4,88
15,39
1.15
0,43
079
0. 79
0.00
.21
365
.07
2.36
557
237
T
4,08
0.21
0,50
Qo144
-0, (444
.07
.21
4,58
.14
.57
0.7
0,67
1.22
0,47
.21
0,29
3,21
4.01%+
.29
0,07
0.4
(.00
1.29
93.35

ANE ARE NOT SUBTRACTED
]

100ML  PER GRAM OF
S0LUTION DRY TISSUE
———— 6-_ ..... 6......
1o Xt
52,0 948,
32.7 344.
4.8 5.
15.9 168.
{.2 12,
3.4 5.
0.8 %
£,8 7.
0.0 .
0.2 z.
3.8 40,
1 12
2.4 26,
0.6 &.
.8 .
0.7 7
3.2 44,
0,2 Z.
0.3 5
9.1 2.
-0 -2,
¢.1 1,
9.2 2.
4.7 5.
.1 2
0.6 6.
0.1 1
0,1 i,
1.3 13.
0.1 1.
0.2 Z.
0.3 de
0.2 s
41 54,
6.3 .
0.4 i.
9.1 2.
0.0 R
1.3 14.
98.6 10639,
103.5 1090,

:‘.

22,70
33.11
3.88
16,14
1.20
0.43
0,83
0,83
8,00
0.23
3.83
1.13
72.48
.60
080
.00
4,28
0.23
$.53
8,00
9.00
0.08

¢.00
1.35
10g.00

MASS
MEDIANY MEDIANY
ARERA EQUI. AREA EQUI.
DIAMETER  DIAMETER
(i {UM]
0,30 1.7
0,65 7,59
9,54 2.6
.69 2,72
3.50 273
0,68 1.77
0.88 1.57
L7 2.5
FEEEELHAEH ERERHXEH
4.38 1.54
.62 185
0,31 0,82
0.60 Z.58
1,13 1.28
1.13 1.2
£.38 0,70
0,30 1,04
0,28 G
0.28 0,64
0.27 (.28
R RER ERERFEEH
0,20 0.26
U.d7 .84
0,70 1.92
0.61 0,67
0. 75 1.07
0,30 (.30
¢.82 (.83
3,34 1.50
(.37 6.37
0,45 U052
4,40 {00
1,26 2.83
¢.62 4,86
1.38 1.73
1.89 1.89
1,38 1.54
FEERFXRRER FRERFEER
.83 &.27
0.5 2.50
G54 .58

AERD-
LyHamIc
DIAMETER

4,25
4.34
4.3
4,52
2.9
g d¥
372
HERFHEEEER
2.5
J.3%
130
3,74
2.13
243
Laad
7.33
0,86
1.0
{1,485
HREFHEHENE
0,32

LR = e N 0 TS o B G B 0 I o
G o o g T
5

[

Ly A
B2 Lo oo

2,67

EXEFHEER R
HU:

4.33



BLANK SAMPLE: BLANK TO LUNG 13

BARTICLE CLASS

ALUM. SILICATE
-KADCIN-LIKE
K FELDSF, /MICA
-FE AL SILICATE
~CA AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
-NA FE AL SIL.
-TA FE AL SIL.
-AL SIL--TR FE
-4l SIL.--PURE
-K{FE] AL SIL.
THLC-LIKE
-PURE TALC
IRON OXIDE
RUTILE-L IKE
ALUMINA-LIKE
COMBG-ENDOGEN.
~PURE ENDOBEN.
~TRACE-ENDOGEN.
~3ILICA-COMBO
-AL SIL.-ENDOS.
SILICON RICH
-FE SILICATE
IFON RICH
-SI FE BINARY
~AL,31--FE RICH
TITANIUM RICH
~T1 FE BINGRY
-FE,SI TI RICH
~6L,&1 TI RICH
OTHER AL SIL.
NG YRAY
ALUMINOM RICH
-BURE AL SIL.
-FE,81--AL RICH
-FE &L BINORY
HISCELLANEOUS
TOT. EXOGENOUS

ELL TYRES

E
H"V (‘.l

e
k.
WN tl
CZJ
o
cn:w

NUMBER
I
L00ML
SOLUTION

ce—ne e

X1

NUMBER
FOUND

[
-

Rl O T D O ke
- P i

< [5)
Wow ke sk R e ok sk Ak ok ke ok ok ok o ke sk sk e ok sk ok sk wk kR ok e sk ok o ok ok A ok ek kR sk

NUMBER
IN
I00ML
BLANE
- &-

X0

4.2
a,0
.0
4.0
0.0
¢.0
.0
0.0
(.0
4.0
0.0
0.0
8.0
fcj
0.0
4.2
.4
0.0
0.1
0.0
a1
4.0
0.0
£.1
0
.0
0.0
0.0
0.1
¢.0

SUMMARY OF PARTICLE ANRLYSIS

- PREP 3500 ML 0-577

NET TOTAL

IN NET TOTAL
100ML  FPER GRaM OF
SOLUTION DRY TInSUE

———— ge=

Xie

Ao Ak ok ok A M o R K M R ¥ g ak ok % s ok ok dk ak M ok ok e % vk oak ok sk e K ok ok ok ok K

NUMBER  EXOBENOUS

2,00
1h.GTH
21.78

0.0
i1l

(2, Q0¥*
1. i1%%

0.0¢

2.00

.08

3.00

2,00

9,00

G.00

5.5

0,60

9.00

0,00

000
16.57%+

(.00

2,00

300

I BLANK ARE NOT GUBTRACTED
5 CLASE

160,00

30,3
0,00
3.0G
0,00
0.0¢
(.00
0.00
0.06
G.00
000
G000
4,00
0,00
(.00
2,00
0,00

30,00
0,00
0,00
4,00
3,00
G.00
300

10,00
0.90
000
0,00
.00

16,00
0.00
2,00
0,00
3.00
0.0
(,00
0,00
(.00
0.00
0,00

100,05

HASS
MELIAN® MEDIANY
AREA EGUI. AREA EQUI.
DIAMETER  LIAMETER
{UN; (UM}
0.30 (.43

FHERER FRRRERRIAF
FEERER AREFEEXEEL
FEERFE FEIEEXREEEE
FEAEEE EXARLLERER
FERRRE FEEXARRERE
KERERF RAEREEEEER
FERRRE RAERRERERS
FEREE HAEREEXEES
FERREE FHEFHFRELR
REFERE RREREREPER
FRARER KREFERREXE
FERERE HARKEREEEE
FEERRE FEERAERERE
FERERE RLARFERFEH

03 232
0.24 .93
FEEERE FEEFHOREY
JH 1.7
FHEHE FRRER R
170 1.7%

FERARE HEEEEERELN
FRRAAE KRAEREREEN

{68 (.68
FREREE RRAREXEEEFR
FERERE RFRRFAEERE
FERRER HEXFLXESER
FRERER RERERREREN

0.20 0.20
FHARAR KRERRHRTAE
FFEREE RAHEFFEREN
FEFREE FRREIREREE
FRRNER RS ENEAE

0.58 .78
FEAREE ERRAIRHERH
FAAERE KFREFHRREFE
FRREEE HERREFEE4E
FRAEEF FEAEEREEEE
FAEREE REREEREEER

0.27 5,09

304

#ERD-
UL IR
DIAMETER

FEERETHE
AEEEREXH
FEEEE LN
FEXEEREE
FEHERREE
FEREEE R
FEREREES
HEERERE
4 REREET
feals s )
EEREREFE
HHERE R
FEHEEER
FREXEF €S

Ged

148
HHHEEHE

.10
b2oslas i

3,10
HERER XY
FEHEEFRHE

117
AR EFHE
EHER R
222212 20
FEREREEE

0.4
FHEEEEHE
FERFRERE
FEREEFRE
FEEERE R

0.7
*EEEFFEE
HEEEE S
*AAREE S
FERRRERF
R EREEHH

L



305

LUNG SAMPLE: LUNG 14 - PRER 3455 2.5K

NUMBER
H

NUMBER  100ML

PRRTICLE CLASS FOUKD  SOLUTION
.................... ——— é--

$10

SULICA 391, 7.2
ALUM, SILICATE 504, 36,0
-KABLIN-LIKE 8z, 7.8
~k FELDSP. /MICA 264, 5.1
-FE AL SILICATE {2, 1.1
-ChA AL BILICATE 2. 0.2
-ALBITE-LIKE 14, 1.3
-NA LA AL SIL. T, 0.7
-NA FE AL S1L. G 0.9
-Ch FE AL 5IL. 3. G.3
-AL SIL--TR fE 48, 4.6
~AL SIL.--PURE 20, 1.9
-K{FE) AL SIL. L6, 1.3
THLC-LIKE 4. (.4
-FURE TALC 4. 0.4
IRON OXIDE R 0.3
RUTILE-LIKE 70 b47
ALUMINA-LIKE 3 0.3
COMBO-ENDOGEN. 1. 0.7
-PURE ENDOGEN. G, g.0

- TRACE - ENDOGEN. ¢ Al
-5ILICA-COMBD (. Gl
~AL SIL.-ENDOG. &, 0.4
SILICON RICH 9z, g.8
~FE SILICATE &, N
RGN RICH 10, 14
-31 FE BINARY L. 0.t
-AL,§I--FE RICH 1. 6.1
TITANIUM RICH 33, 3.0
-TI FE BINARY 0. 0
-FE,S5I 71 RICH 1t. 1.0
-fi,51 11 RICH 9. .9
gTHER AL SIL. L. 0.l
{RRAYS 24, 2.3
ALUMINGM RICH 4. .0
-FURE AL BIL. 0. &.0
-F£,&8I--AL RILH . 0.0
-FE AL BINARY o, 0.0
¥ISCELLANEDUS 29, 2.8
TOT. EXDBENDUS li64 116.8
ALl TYRER 1193, 1:3.8

¥ DARTICLEG IN DLANE ARE NOT SUBTRA
#  ENDDGENOUS CLASS

L D-575

NUMBER
]
fooML
ELANK
- d-

e

0.4
8,0
0.0
0.0
0.0
G.0
0.0
0.0
RY;
0.0
0,0
0.0
4,0
0.0
.0
o0
0.1
0.0
0.4
0.0
.0
0.0
0
6.0
3.0
0.0

SUMmARY OF PARTICLE ~MAL¥SES

NET TOTAL
Id
100ML

NET TOTAL
PER GRAM OF

SOLUTION DRY TT::LE

- 6--
X1

36.8
48,0
7.5

=01

e

=
- e W
B S O LD O ) LY PO e

Ll = - B =~

PRee oo,
€ fad O L e

0.0
0.4
0.0
b

Ja2.
471,
7.

oY ]
A RN

11.

1
ida

4

<

—
OO
- . =

-—

o~
?*E.J:Jl:‘,"!*a-h(.ﬂ

-

[ARN « I A= el

[

on
oo s e A3 O
[ -

o
27,

1083,

NUMBER  EXDGENOUS

J2.80

42,48
8.91

22.34
1.01
9,17
1.1
0,59
.00

P‘ "e

el

4,04
1.88
1,35
3,34
0,34
0, 424%
3,81
0,25
0.51
0. O0%
Q. gt
7,00
3,51
7.7%
.31
0,84
0.08
0,08
§.47
.00
5,54
0.78
0,08
FR
0.00
0,00
2,00
2,00
Z.44
97.56

Mmrey
IR

1110,

1“1:V¥

.00
3.9
(,26
.52
0.00
(3,00
HRYE
0.52
7.5%
9.92
0.85
0.09
(.09
4,58
(.00
.86
0,78
0,09
2,00
0,00
.00
0,60
0,00
2,30
106,60

MEDIAN®

AREA EQGUI.

DIAMETER

.60
(.70
.78
J.58
0.78
1.38
.83
.79
FEREEERERE
064
0.39
G.31
1.97
0,92
0,92
1.28
(,32
0,38
.33
FHEEREEANR
FERRRERRY
FEERAERRY
0.33
0.74
0.81
0.83
1.89
G680
.31
KEEERERA T
0.55
9,35
0,20
0,50
FERFRERERN
FERFFERERY
FEEEEE RN
FEREERRERY
.68
0,61

MAGS

REDIAN*
AREA EGUI.
DIAMETER

ik

3.54
4,04
5.92

R
{1.68
2,64
1.73

5
1.06
L
1.68
.96
R
0,72

FRAERRFA

HREE R

RXFERAER
0.74
373
&.48
3.44
1.89
0.58
3.41

FREREEER
.47
1.5
0.20
'&I\J—'

FEEREREE

FEEREERE

FREEE R

EFEFEREF
5.95
4,03

RERD-
OYNARIT
DIAMETER

i
X
93
A
7(

-]
sl

B
4050

FREEREREEE

e iZI“ (%)

I'a_‘! r"J F.r“ l:h

§u
cda

,m
ooy
AgEFEEy

T f Kat e e ] T
0 e -~ Q- O
]

3
g

»
2

FEEERERE i
FHRRFREERE
FERFHF R

u

——
3 o

P -l

i
a9

i #1

7.02
FHEFERREF
.36
3.0
vadd
8.3
HEAB R
FHEFRRR;
FEEFREERETE

FREERRERE

Cx(ﬂ £1 B b
i i

HIRCH
£.97



HLANE SARMPLE: BLANK TO LUNG 14 - PREP 34594 2

PRRTICLE CLASS

§ILICA
ALLM. SILICATE
-{ACLIN-LIKE
-k FELDSF. /MICA
-FE AL SILICATE
-Ch AL SILICATE
-ALBITE-LIKE
A CA AL SIL.
-NA FE AL GIL.
LR FE AL 5IL,
-AL BIL--TR FE
-AL SIL.--PURE
-K{FE} AL 5IL.
TALL-LIKE
~PURE TALC
IRON OX1DE
RUTILE-LIKE
ALUMINA-LIKE
COMBO-ENDOGEN.
-PURE  ENDOGEN.
- TRACE - ENDCBEN,
-SILICA-COMBD
-AL GIL.-ENDOG.
SILICON RICH
-FE SILICATE
IRGN RICH
-5 FE BINARY
-#L,5I--FE RICH
TITANIUM RICH
-T1 FE BINARY
-FE,5I TI RICH
-4 8 TI RIEH
JTHER AL §IL.
NG XRAYS
ALUMINUM RICH
-PURE AL SIL.
-FE,SI--AL RICH
-FE AL BINARY
NISCELLANEOUS
TOT. EXOGENOUS

FLL TYPES

¥ PARTICLE
¥ ENIOBEND

3 K
s

LA

NUMBER
i
1o0ML
SOLUTION
——— 6--
X6

NUMEER
FOUND

(=)
ok ok ke sk e vk oA M kR ok ek sk Ak K kR % ok ko sk %k ok ke W o K ok a A R ok Ak e R

NUMBER
H
[aomL
BLANK
- 6-
10

0.3
4.0
0.0
0,0
0.0
HRY
0.0
0.0
0.0
¢.0
8.0
0.0
0.0
0.0
G0
0.0
0.1
0.0
0.1
6.0
VRN
0.0
0.0
0.0
0.3
6.0
DR
0.0
0.0
.0
0.0
0,0
¢.0
0.0
0.0
0.0
0.0
0.0
4.0
G.b

SUMMARY OF PARTICLE ANALYSIS

ool [-575

NET TOTAL
IN NET TOTAL

ar

bb.67
600
0.00
0.00
9.0
.00
0,00
0.08
0,00
0,00
0.00
0,00
0.0
0.00
3,00
0o O(e
16.47
0,00
16,67
. Q0**
0, 00%*
0,00
3,00
0,00
(.00
0.0
5.00
0,00
0,00
0.00
0.00
.00
3.00
0.0k
0,60
0,00
$.00
G.00
0,00
100,00

NOT SUBTRACTED

190ML PER GRAM OF

SCLUTION DRY TISSUE

_——— 6-- ..... 6--_
Xi¢ A0
* ¥
% ¥
¥ ¥
* ¥
* *
# ¥
¥ ¥
* ¥
* *
% ¥
¥ *
¥ %
¥ ¥
* ¥
# *
¥ *
* *
# ¥
# *
* ¥
* *
¥ *
* ¥
¥ *
* ]
¥ ¥
* *
¥ *
# ¥
¥ *
¥ *
* *
¥ *
* ¥
¥ *
¥ ¥
# ¥
* #
¥ *
¥ *
* ¥

100,50

4

bb.67
0.0
5.00
0,00
.00
000
0.0
0,00
0,00
000
3,00
0,00
0.00
0,00
0,00
0.00
16,47
(.00
{5.67
.00
0.80
.00
0,00
.00
0,900
{100
0.00
0,00
.00
0,00
0,00
0,00
0.00
0.00
0.00
(.00
0.00
0.00
0.00
106,00

100,64

MEDIANY

DIAMETER

FEEERS
FERERE
R
REREEE
EFHEFEE
EEAREX
ERERER
EREEE
FERERSE
FERERX
HHRERN
(225227
FEEHEK
REEEEE
FEXELE

0.45
HEHERF

2.86
HERFEE
EZ 22223
EE2 222
FEEFEE
*ERFEF
FERENF
E2 22 ]
*EEENE
EXL2 2]
ERENS
Eas s
#EHEEF
FHAERF
FREEEE
#H
*EAEES
*EREHE
EEERE
XK
#FEERE

.92

MARS
MEDIAN?

NUMBER EXOGENOUS  AREA EQUI. AREA EQUI,

DIAMETER

3,45
FERHHER

FEEAEEREER
FEEEF R
FEEHFF R
FEREEEEEHH
HERREF XK
FERERE R
FEREEERFER
FRRHEE AR
TR EE R
EEREERHRAY
FEHRFEER R
EEXARREARA
FEEEFEERER
EEREREREER

0.45
HHEEF RN

2.66
EREEIERXES
EERRFRRERH
ERRREFHA oK
EEREEEEEEL
FFEEFEREXEF
FEREEEHEEE
REERRERER
L2222 2222
EFFRRERREER
FERREFREAR
FHERFERTAE
FHEAFEEFFE
FEERFEEEHH
F#EFHEERELE
REREEERRHER
FHREFEREFE
FEEREEEEEA
FERRERREER
EERRREREEL
REERERREFX

530

306

AERD-
DYNARIC
DIAMETER

5.0
FEHERERE
FHEEGE
FHEREHE
R EE R
FEERHEXE
KEERRR R
FHEREERL
FEREHERE
FEEH K Fi
REREE R
FEAEEERE
LR HE R
FEHE R
EEERET RS
*EEEEE RS

1,01
FEEEREAE

3,93
XERREFELE
*EERRERE
EhRERERR
#EFEEE R
FEEHENES
FERERE R
FhEERER
EERNRF I
FRFERERE
FHEEE R
FHEF R
EEREERESE
*EREEF R
R R
FHEFRFNF
FEEFEEEE
b 22222220
EHERREKE
EFEEEEE R
FEEEEEHE

21
Jald
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SUMMARY OF PARTICLE ANALYSES

LUNG SAMPLE: LUNB 19 - PREF 3503 [,9ML D-379

NUMEER NUMBER  NET TOTAL MRS5S
N IN I NET TOTAL MELIAN® HEDIAN® AERD-
NUMBER 100ML 100 100ML PER SRAM OF NUMBER EXOGENOUS  AREA EQUI. AREA EQUI. DYWAMIC
PARTICLE CLASE FOUND  SOLUTION  BLANK SOLUTION DRY TISSUE i i DIAMETER DIAMETER  DIAMETER
.................... [ b-- - é- ———— 6-_ ————— ’D_-_ - - [ [P i
1% A10 LG X0 (UM} {uM; (L

BILICA 466, 163.3 0.2 103.3 1070, 39.81 41.30 0,99 1.88 3.07
ALUM. SILICATE 235. 2.2 00 52.2 41, 20,12 20.87 G.72 2.82 4,63
~KACLIN-LIKE 30, &.7 0.0 8.7 8%, 2,37 2.68 0,75 4,19 6,74
-~k FELDSP./MICA 135, 30.7 0.0 .7 318, 11.82 2.2 0,65 2.47 3,78
~-FE AL SILICATE z. 0.4 4.0 0.4 5. 0.17 0.18 3.40 0.4 0.7
~CA AL SILICATE 0. ¢,0 0.0 6.4 0. .00 GO0 HERKEFREEE O BRRHHRE HHEFREREEE
-ALBITE-LIKE 7. 2.0 0,0 2.4 e 0,77 0,80 162 2.04 3.7
-N& CA AL SIL. . 1.3 0,0 13 i4, $.51 £.53 1.24 1.45 2.3
-NA FL AL SIL. . 0.0 0.0 3.0 0. 0,00 0,00 FRREEREEER O REEREEES  RRERHEEREN
-C4 FE AL SIL. i, .2 0.0 0.2 Z. 0,09 0,07 1.26 1.74 2.4
-AL §IL--TR FE i1, 2.4 0.0 2.4 25, 0,74 0.58 0,48 2,83 4,65
-AL SIL.--PURE 7. 1.6 0.0 Y. HL. 0. 40 0,62 G35 1.23 2.0
-K{FEY AL GIL. i, 1.8 0.0 1.8 8. .68 0. 0,61 1.42 2.33
THLC-LIKE 13. 2.9 0.0 2.9 30, f.41 £.15 0,79 4,20 8,97
-PURE TALC 13, 2.9 0.0 2.9 30. .1 LS 0.79 .30 5,57
IFON OXIDE B. 1.8 e 1.6 16, N 0,00 0,61 L1 2,47
RUTILE-LIKE 258, 86,2 ¢.7 63.5 579, #3526 20,20 .32 G.63 1,40
ALUMINA-LIKE L 0.2 0.0 0.2 2. 2,09 0,07 1.2 1.02 159
COMBO-ENDOGEN. 20, 4.4 0.0 4,4 44, .71 [.19 0.48 2.168 3.73
-PURE ENDOGEN. % i 0.4 1.1 12, 0, 4344 6.00 0.38 4,42 U

- TRACE-ENDOGEN. 2 &4 0.0 0.4 S 0.1 74% 0.00 .92 .02 1.77
-BILICA-COMBO 1 the .G 9.2 Zs U, 0% Q.09 0,37 0.37 060
-AL SIL.-ENDOG. 3. 0.7 0.0 8.7 7. .28 3.27 0.83 4.95 1,57
S1LICON RICH 28, 6.2 0.0 6.2 b4, 2.40 2.49 )| 1.04 2.84
-FE BILICATE 2. 0.4 0.0 0.4 3. 047 0.18 0,27 .30 0,52
IRON RICH 7. 2.0 0.6 2.0 2. 077 §.80 0,30 3.23 b.64
-31 FE EINARY 4. 0.9 0,0 9 9. .34 .36 1. 2,77 .88
-AL,SI--FE RICH 0, .0 G.0 §,0 8. 0,00 0,00 FHEERHEREE ERERRELE KRR
TITANIUM RICH 2%, 3.6 0.2 5.3 55, 205 2.3 Jadd 3,58 H
-T1 FE BINARY 2. ¢.4 0.0 0.4 5. 0.17 0,18 0. 75 3.82 {86
~FE,81 TI RICH 5. 1.1 4.0 id 12. 0.45 0.44 0,34 0.3 8.77
-AL,SI TI RICH 3. id 0.0 i1 1Z. 0,43 .44 0,37 0.48 G857
OTHER AL SIL. 5. 1. 0.0 1l 2. 0.43 .44 0.26 0,53 .88
H{ XRAYS 39. B.7 2.4 8.2 4, 2 80 £.00 G, 71 6.35 &.35
ALUMINGM RICH 3. 3.7 4.0 0.7 7. 0.28 0,27 0.88 G.51 L.58
-PURE &L SIL. 0. 0.0 0.0 5.0 W 0,00 (.00 FEREERERER O BEERRERE  BERSHERRNE
-FE,SI--At RICH L. 0.2 0.0 .2 2. .09 g9.05 .02 1.52 1.77
-FE &L BINARY G, 0.0 0.0 0.0 0. 3,00 0,00 FEAREEEERE  HERRHEEEN  FEEREEEREF
HISCELLANECUS 38, 8.4 .7 7.8 1. 3.00 3.1 0.%7 .11 £.84
TOT. EXOGENOUS 1134, 251.9 i.B 250.1 2592, 95,40 100,00 0,47 2.6t 4,40
FLL TYPES 1igs. 263.9 4.4 253.% 2635, 160,00 26,40 ¢, 48 .88 4,54

¥ DARTICLEG IN BLANK ARE NOT SUBTRACTED
#ENDOGENOLS CLASS



SUMMARY CF PARTICLE ANALYSIS

BLARE SAMPLE: BLANK TU LUNE 13 - PREP 3304 1,5Mi D-579

PARTICLE CLASE

siLICH
RiuM, SILICATE
-KAOLIN-LIKE

-¥ FELIGE. /MICA
-FE al SILICATE
-CA AL SILICATE

-ALBITE-LIKE
-N& Ch AL GIL,
-Nf FE AL SIL.
-Ch FE AL EIL.
-AL 5IL--TR FE
-At SIL.--PURE
-K({FE} AL SIL.
THLE-LIKE
-PURE TALC
IRON OXKIDE
RUTILE-LIKE
RLUMINA-LIKE
COMBO-ENDOGEN.
-PURE ENDDGEN,

-TRACE- ENBOBEN.

~31LICA-COMBE

-AL GIL.-ENDDG.

SILICON RICH
-F£ SILICATE
IRON RICH
=51 FE BINARY

-AL,51--FE RIiCH

TITANIUM RICH
-T1 FE BINARY
-FE,80 TI RICH
~AL,51 TI RICK

OTHER AL SIt.

HC ARAYS

ALUMINUM RiCH
-PURE AL SIL.

~FE,51--AL RICH

~FE AL EINARY
RIGCELLANEQUS
107, EXOGENTUZ

ELL TYEES

* DORTICLES IN BLANK ARE
**  PWDOGENOUS CLRGE

o R B e S ov oo I o B o N

Mo ke sk Rk dk ok e e o sk o Wk sk R ok ke ke ok kR K ok K e R Bk e sk ks A ok K Ak e ek

NUMBER
IN
100HL
BLANK
- 6-
Xo

0.2
0.0
0.0
0.0
0.0
0.0
0.0
8.0
0.0
0.0
0.0
40
3.0
0.0
3.0
0.2
0.7
6.0
4,4
0.0
2.0
0.0
0.0
4.6
.0
0.0
0.0
0.0
0.2
0.0
2.0
G.0
0.0
2.4
4.0
0.0
.0
0.0
G.7

i.g

NET TCTAL

IN NET TOTAL
100ML  PER GRAM OF
SOLUTION DRY TISSUE

m———— g meme- b--—
X10 $L¢

W o sk ook e ok e o ok e o dk e A a4 e ok o ok e o ok ok ks ok sk o4k e e o ok oWk Wk sk dk ok e

MELIANE

NUMBER EXOSENOUS  AREA EQUI.
i DIAMETER

UM}

2.00 12.50 .37
0.00 .00 FERERX
0.0 0,00 FREEFE
£,00 0,00 FEERRA
2,00 0.00 FEREER
0,00 0.00 ERAERF
.00 3,00 EREERF
0,00 (.00 RERRH
0,00 0.00 FERERE
.00 0,00 FEEREE
0,00 0.00 HEEFEE
0,00 0,00 FERFRF
Q.00 (.00 R
0.00 0.00 FERRES
0.00 (.00 FHEERE
5. 00¥x .00 0,45
13,00 37.30 g.24
G, 00 (.06 FEREEE
0,00 .00 EAARRE
D, QO%* 0,00 HEHEEE
i3, Q0% 0.0 EREERR
.00 0. 00 BEENEX
.00 0,00 SERERE
3,00 0,00 FEEREE
0,06 .00 FREEF
0.2G 0,08 EEENRY
0,00 (.00 AR
0.00 0,00 FEARRE
3,90 12.30 .41
.00 0,00 FREE
.00 0,00 FEREEH
0,00 0,00 FEEELE
0,00 0.00 FEEEER
55,00k .00 (.85
.00 0,00 i)
.00 .06 HEREEE
0,06 .00 FFEEEE
M 6.0 FEERRE
15,00 37,350 1.62
5,06 160,00 .37
100,006 4,0 0.7%

MASS

HEDIARE
AREA EQUL.
DIAMETER

0,37
FEEATERRAN
HREXEFRERN
EEES S22 422
FEREFERRER
HEXATEEREX
R REEFRREEE
FERREREHEN
RERRHEREEHR
FAREFEHREEHR
REHRFERENH
FERRREEREHE
FHRAHERELHE
FREEFEREEE
FREREEREER

.43

0,33
REREFHEEER
FEREHERARHR
ERRFRANERHE
RERXFRERER
EHEEFEEEES
EERFFAEERA
FEXRPEEREK
FHERR AR
KRR ERREH
EREREEEREY
EEREREXFEF

o
FERRRRHELFE
EERREREEEH
HEEEEHRERFR
EREFHAEHE

3.7
FEREEHEEER
EEEREXREER
R
FEREFHRENE

308

RERD-
Dynamic
DIAMETER

$.80
RERRRLES
FREERERE
FEERRERE
FHEEEREE
FEEREERE
FERREERE
FEEREF RS
FEERRERE
FEERREHE
FREREERE
FEITTErT
FEEERRES
EEEREEES
FERRRERE

HALG

5T
HERFEFRS
FERRRAR
FERERERE
FEERKERE
FEEREEH
FEERRERE
EEEERERE
FEERRERE
EHERERRE
FEERRFRE
EHEFEER

4,24
FHERREH
FRERREER
ERERRERR
FEFRRERE

7.7
FEEEREES
RS
FEHHERE
FEEFEESY
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LUNG SAMPLE: LUNG l& - PREP 3243 ML D-236

NUMBER
N
NUMEBER 1o0ML
PARTICLE CLABS FOUND  SOLUTION
____________________ - -
EILICA 383, 128.3
ALUM. SILICATE 605, i
-KAOLIN-LIKE 104, 34.7
-K FELDSPR, /MICE 376. 135.2
-FE AL SILICATE kR 1.0
-CA AL SILICATE i. 0ed
-ALBITE-LIKE 3. {4.3
-nNA Ch AL SIL. iR 3.3
-NA FE AL BIL. HN 0.3
-Ch FE AL SIL. Ge 0.0
-AL SIL--TR FE i7. %7
-AL SIL.--PURE 17. 9.7
-K{FE) AL 8IL. 22, 743
THLC-LIKE e e
-FURE TALC 1. 8.3
IRON OXIDE S 1.7
RUTILE-LIKE 33. 1.0
ALUMINA-LIKE 4, 1.3
COMBD-ENDGGEN. 32, 10.7
~PURE ENDOGEN. i. 0.3
-TRACE -ENDOGEN, 11, 3.7
-51LICA-COMBO i 4.2
-AL SIL.-ENDOG. 10. 3.3
SILICON RICH il 3.7
-FE SILICATE 3. L.g
IFON RICH 10, 3.3
-8 FE BINARY 2 ag.7
-AL,81--FF RICH 5. 1.7
TITANIUM RICH i7. 5.7
-T1 FE BINARY ] 0.0
-FE,51 T RICH 2 2.7
~&L,81 TI RICH b, 2.0
OTHER AL SIL Q. 0.0
NO XRAYS 14, §.7
ALUMINUM RICH 5 1.7
-PURE &L SIL. 1 0.3
-FE,51--AL RICH 3. 1.¢
-FE AL BINARY . 0.0
MIGCELLANEDUS i, 3.7
TOT. EXOGENOUS 1102, 367.2

FLL TYRES 1133, TR

m

* DARTICLEE IN RIANK AR
# EKDOGENOUS CLASS

NUMBER
IN
1G0ML
BLANE
- 6-

X0

0,7
.3
.3
b0
(3.0
0.0
0.0
0.0
4.0
0.0
0.0
0.0
¢.0
0.0
0.0
8.5
0.3
8.0
0.0

=)
<

0.0

L T
oo i ]

for B e R e L G e ]

&

=)

N e B e B o B v B o B o B o I o B - )
L)

SUMMORY OF EARTICLE

NET TUTAL
I NET TOTAL

ANALYSES

NUMBER  EXOGENDUS

%

33.55
53.35
7.13
33.33
m 27
0.09
3.81
.89
.09
.00
1.51
1.51
1,93
009
0.09
3. 44%%
2.54
0.35
2.04
0, (9%
0,998
0,09
0.89
0,98
0.27
¢.89
0. 18
0,44

1.5

¢.00
2 15
G

o, 00

1,248

.44
.09
‘J '!"3
0.00
.89
97.25

(e

NOGT SURTRACTED

[o0ML  PER GRAM OF
SOLUTION DRY TISSUE
—_———— 6_- _____ é--_
£10 X
1276 1351,
201.3 2136,
34.3 363,
15,3 1326,
.G if.
0.3 4.
14.3 152,
3.3 5
0.3 4
R O
3.7 &0,
3.7 &0,
7.3 T8,
.3 4,
0.3 4.
1.7 1g.
10.7 113,
43 14,
0.7 13,
0.3 4.
3.7 39,
0.3 4.
3.3 35
3.7 39,
4 1.
3.3 E.
0.7 7.
1.7 18.
5.7 60,
4.0 4.
0.7 7
2.0 il
0.0 2,
4.7 43,
1.7 i8.
.3 4,
1.¢ i1,
¢.0 .
3.3 3.
3634 3868,
it 3778,

160,20

MEDIAN®
AREA EQUL.
% DIAMETER
{UM:
31,91 0,60
55,06 U b
2.39 0,54
34.28 0.70
(.27 0.13
0,0% 0.20
3.92 0,57
0.91 0,75
0,09 1,26
(00 REREEEREER
1.53 $.45
1.5 0.34
2,01 0.92
01,09 1,89
0.09 1.89
G.00 0.45
2.92 0,45
U.35 0,30
1,82 Q.63
0.00 .74
8.00 0.63
0,09 0,30
0.71 0,75
1,00 McH
0,27 0,30
0.91 .50
Q.18 Q.54
0,45 0,38
1,595 0.38
(.00 FEREEREEER
{18 0,44
.58 0.37
0,00 FEREEEREER
.00 0,14
0,44 0,33
0,09 1,54
8,27 0.2
G.00  FEEEEERERER
0.91 45
100,00 &, 84
97,25 .60

MR35
HEDIAN® AERD-
AREA EGQUI. DYNAMIC
DIAMETER  DIAMETER
{UM; i

{.78 .84
4,90 g.08
4,9% 8.0
5.34 g.54
0.5 0T
0,26 (.37
Z2.19 3.5
172 2.82
126 200
FHEREREFE FERFRERIHIE
.29 2.4
2.27 3.74
1.29 2,93
1.89 3. id
{.89 3.14
1.21 2.7
1.37 3.7
1.8% .74
3,04 7000
0.24 0,47
1.44 2.5
0,30 4%
2.64 .54
Z.54 4.93
.54 .93
0,49 1.44
.38 HIB L
(62 il
05 2.3
FEFNRREF  FREAEREERS
43 (.95
1.02 2,08
FEFELEFE  FREEHREEENNE
(.42 0,47
L 263
1.54 2,87
.54 04,94
FRERREEE  RREFAESHRE
4,28 7.4
3.681 )
Jabi £.800



BLANK SAMPLE: BLAN

PARTICLE CLASS

SiLICA
AL, STLICATE
-KACLIN-LIKE
-k FELDSP./MICA
-FE AL SILICATE
-Ch AL SILICATE
-ALBITE-LIKE
-NA CA AL SIL.
-NA FE AL SIL.
-Ch FE AL BIL,
-AL §IL--TR FE
-AL &L --PURE
-K{FEY AL 3IL.
TRLC-LIKE
~FURE TALL
IRON CXIDE
RUTILE-LIKE
ALUMINA-LIKE
C{IMED-ENDCBEN.
-PURE ENDOGEN.
-TRACE-ENDOBEN,
~51L1CA-COMBD
-AL SIL.-ENDOG.
SILICON RICH
-FE BILICATE
IRON RICH
-51 FE BINARY
-fL,BI--FE RICH
TITANIUM RICH
-T1 FE BINARY
-FE,SI TI RICK
-AL,81 TI RICH
§THER AL SIE.
MO XRAYS
ALUMINUM RICH
-FURE AL SIL.
~FE,8I--AL RICH
-FE AL BINARY
MISCELLANEDUS
TET. EXOBENDUS

ALL TYPES

¥ OPARTICLES IN B
*  ENDOGEMOUS CLA

ROTOLUNG 16 - PREP 3244 ML [-3

NUMEER
I

NUWEER  100ML

FOUND  SOLUTION

_____ e
X6
Z. ¥
i, *
Lo
O, *
0.
&, ¥
Oy +
., *
G, ¥
{, ¥
3, *
0. *
H *
0. L
0. ¥
G, *
i. *
0, +*
0. *
0. ¥
g, +
{1, *
5. 4
0. *
0. *
0. *
3. *
0. ¥
J, ¥
0. *
¥
0. %
0, ¥
b %
0 4
G. ¥
o, *
6. #
.o
5. %
B ¥

ANK ARE NOT SUBTRA

l
o]
]

NUMBER
IN
100ML
BLANK
- b-
X10

0.7
0.3
0.3
HRY
0.0
0.0
0.0
0.0
4.0
5,0
50
0.0
0.0
6.0

o0
Y

¢.0
0.3
2,0
0,0
6.0
0.0
0.0
&0
0.0
0,0

Cied

SUMMARY

36

NET TOTAL
IN NET TOTAL
{00ML  PER GRAM OF
SOLUTION DRY TISSUE
e e oo foee
v X10
3 ¥
* *
* ¥
* #*
* #*
#* ¥
* ¥
* *
* *
# ¥
* *
* *
* *
* *
* #
* ¥
* *
* #*
* *
* *
* *
* *
¥ *
* *
¥ ¥
¥ ¥
¥ *
¥ *
¥ ¥
¥ ¥
¥ *
#* *
* ¥
* ¥
¥ *
¥ *
¥ *
* ¥
#* ¥
* ¥
] +

OF PARTICLE ANALYSIS

NUMBER  £XOBENOUS
i %
40,00 40,00
20,00 20,00
20,00 20.00
.00 .00
.00 0,00
6.0 0,00
0,00 0,00
.00 0,00
0,00 0,00
.00 DREL
o0 .00
0,0 8,00
.00 0,00
3,80 0.60
.00 £.00
. Q0%¥ 8.00
20,00 20,90
2,00 0.00
0.00 .00
0. 004 0.00
0, 00%% 0,00
0.9 .00
0.20 $.00
0,00 0.00
0,00 0.00
0.00 (. Q0
.00 .00
3,00 G.00
4,00 0,00
(WAL 0,00
0,00 .00
(.00 0.00
0,00 0,00
Q. d0¥¥ 0,00
(.00 0.00
3,00 0,00
0,00 0,00
GO0 0,00
20,00 20,90
100,90 100,06

100.16 100,90

MASS

MEGIANY MED]ANE
AREA EQUI. AREA EGUIL
DIAMETER  DIAMETER

(UM} (M)

0.75 0.82

0.37 0,37

0.37 %37

FHEEES REEEXFFEER
FERAEE EEREEEREES
FHEERE XAERFFHEEX
FRREEE FEEFREEERS
FERERE FREKEFEFEF
HEEEEE CAEREEXEER
FAEREE BHERXEERLY
EERERE RARRERREEE
FEREEE RERHEFEREH
FEEEEE RAREEFIFEX
FEEREE RREAERAEE
HEAERE HEREREREEE
FHEEE REEEERRERY

.13 .13
FEERRF FREFERERER
FEREER AR AL R
FERREY XAXFENRN N
EREHER REREKAEREN
FEEREN RRRHXIRAER
ERREER BREREREXEE
FHRREE REFREEFNER
FEARER REREERHEER
FHFREEN HARRFHERER
FEREAE RERREARRLE
FERERE RRRRERAREL
EEHREEE REREXRHEEH
FHEEEE RERIEREELS
FEEEEE HFUEEREFEH
FEERAE ERRRXRERFH
FHEREE RREEFHHEFH
FEEREE BEEREENEER
FHEEER HAEFFHEEEF
FEEEEE EERHANRRTS
FEEEEE FHEFIHEREF
FEREEF RERLAINEER

0,68 R
G.37 .78
.27 478

310

RERG-
DYNAMIC
DIAMETER

0.3
FEREREFE
FEREEER
FEEERF$
FHERERIR
EEa s tas sl
NEREEEE
HEEEEFHL
R
FHRRERE
HEARAERE
EHELREH
FHH R
FHERNEE

3,75
EEEREERY
EEEREEAE
EFHERERY
ERREEERY
FE RS RE
EERERERE
FhARAE XN
EEEERERT:
FHEEERY
AR
RN F
FFEEEF R
FHEEERRG
FERREEIE
FEAREFRE
Lz 222
FEREFF R
FREF AR
FRERERHY
[aE2 22228
EFEHEEHE

e
praf

1.34
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SUMMARY OF PRRTICLE ANALYSES

LUNG SAMPLE: LUNG 17 - PREP 3365 2KL D-15,21

MMBER  NUMBER NET TOTAL
IN IN IN NET TOTAL
NMGER  100ML 0O 100 PER GRAM OF

MMBER EXDSENOUS  ARER EQUI,

MEDIAN:

MASS
MED1ANE AERD-

ARER EQUI. DYNAWIC

PARTICLE CLASS FOUND SOLUTION BLANK  SOLUTION DRY TISSE X i DIAMETER  DIAMETER  DIAMETER
—_— - —-f — b= — b - -
110 ¥10 Xio 119 {1 ] {UM} )
SILICA 3%. 63.3 0.2 g5.1 626, 24.21 c4. 32 0.83 2.48 &, 04
ALl SILICATE 1018. 169.6 0.2 169. 4 1629, 62,97 B3.25 0,85 4.17 6.85
={ADLTi-LIKE 220, 36.7 0.2 3.5 3L 13L% 13.62 0.62 2.33 3.76
= FELDSP. /MICR B4l 106.8 0.0 106.8 1027, 39.63 33.86 0,88 4,25 6.84
-t AL SILICATE 1. 0.2 0.0 0.2 2. 0.06 0.06 0.55 0.55 0.91
=R AL SILICATE 0. 0.0 0.0 0.0 0. 0.00 0.00 HHHHE B B
~ABITE-LIKE 40, 6.7 0.0 6.7 64, 2. 48 2.49 1.04 1.80 2.9
- R AL SIL. 2 0.3 0.0 0.3 3 0.12 0.12 1,26 1.2 2,06
-¥A FE @& SIL. Q. 0.0 0.0 0.0 0. 0. 00 0,00 HEEEEREEE  CHHHHE ST
-CA FE AL SIL. 0 0.0 0.0 0.0 0. 0,00 0,00 FEFFHREEHE  REECEHE  HHHHHE
-AL SIL—TR FE 10, 1.7 0.0 1.7 S 0.62 0.62 1,13 2.67 4,38
-l SIL. —PURE ie. c.0 0.0 2.0 19. 0.74 0.75 0.75 1.43 2.3
-K(FE} AL SIL. £0. 10.0 g, 0 10.0 9. 3.7 3.73 1.13 5.5 9.07
TALC-LIKE 20, 3.3 0.2 3.2 30. 1.18 {.18 1.0t 6.30 10, 44
-PURE TALC 18, a0 0.2 2.8 1. 1,05 1.06 1.0t 8.40 10,61
IRON 0XIDE 5. 0.8 0.0 0.8 8. 0.31% 0,00 0,83 t.42 3.18
RUTILE-LIKE 3. 5.8 0.3 5.3 5. .98 1.99 0.48 1.06 2.3k
ALUMINA-LIKE 10. i.7 0.3 {.3 13, 0.50 6.5 0.% 2.80 4,33
COMBO-ENDDGEN. 53. 8.8 0.0 B.& as. 3.28 3.05 2.% 9.86 17,08
~PURE ENDOGEN. 2. 0.3 0.0 0.3 3 0, 128 0,00 0.9 1.02 .7
-TRACE-ENDOGEN. 2 0.3 0.0 0.3 3 0, 128 0,00 1.26 1.86 a7
-5ILICA-COMBC e 0.3 0.0 0.3 kH 0.12 012 1.38 1,54 231
=L SIL.-ENDOG. el 30D 0.0 3.3 34, 1.3 1,31 3. 24 10.19 16. 74
SILICON RICH 15, 2.5 0.2 2.3 2. 0.87 0.87 Q.83 2.03 3.5
-FE SILICATE 3 0.5 0.0 0.9 5. 0.19 0.19 0.58 1.88 3.6
IRON RICH 6. 1.0 0.0 1.0 10, 0,37 0.37 0.61 0% 1.94
=81 FE DINARY 2. 0.3 0.0 0.3 3. 0.12 0.12 0.3 6.99 2. 10
-AL,SI—FE RICH 1. 0.2 0.0 0.2 2. 0.06 0.06 0.0 0.20 0.42
TITANIUM RICH 13, 2.2 0.3 1.8 18, 0.68 0,68 0, 5¢ &a7 507
=71 FE BINARY G 0.0 0.0 0.0 0. 0,00 0,00 #HEEHHHH  HHHHHE B
-FE,S1 TI RICH 0. 0.0 0.2 0.2 2 -0.06 0,06 SEEISHHEEE  SHHHHEH HHEHHE
-AL,S1 11 RIEH 5. 0.8 0.0 0.8 - 8. 0.31 0.31 0.37 1.00 1.99
OTHER & SIL. 2. 3.7 0.0 3.7 5 1,36 1.37 2.5 &E7 E.02
NO XRAYE 3 0.9 0.6 0.3 -3, 0. io 0.00 0,58 0.99 ¢, 95
ALLUMINUM RICH 2. 2.0 0.0 2.¢ i8. 0.74 0.75 0.68 0.98 1.7
-PURE AL SIL. s, 0,8 0,0 0.8 8 0.3 0.31 0.83 0.9 1.72
-FE, S1—fL RICH 0. 0.0 0.0 0.0 Q. 0.00 0.00 s HEHMEE  HHHHEH
-FE AL BINARY 2 0.3 0.0 0.3 3 012 0.12 0.92 0.9 1.72
NISCELLINEDUS x. 5.3 0.8 4.5 42, 1,67 1.68 209 4,13 T.15
TOT. EXOUGENDS 1624, 270.6 2.7 267.9 &5e. R 100,00 0.86 5.10 8.83
ALL TYPES 1636, 272.6 3.5 269.1 2987, 100,00 99.57 0.86 5,08 8,53

# PRATIOLES IN BLANK ARE NOT SUBTRACTED
++  ENDOGENOUS CLASS
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SUMMARY OF PARTICLE ANALYSIS

ELANK SOMPLE: BLANK TO LUNS 17 - PREP 3366 2ML D-15,22

NUMBER NUMEER  NET TOTAL HRSS
IN IN i1 NET TOTAL HED]Al* MEDIAN® AERD-
NUMBER 160ML 100M. {00ML  PER GRAY OF NUMBER EXOBENDUS  ARER EQUI, AREA EBUL. DYNGMIE
FARTICLE CLASS FOUND  SOLUTION  BLANK SOLUTION DRY TISSUE A % DIAMETER DIAMETER  DIAMETER
———f= == B - b - e - -
X10 X10 Xio Xi0 (M) (ijH) (LM}
SILICA i, # 0.7 * * 4,76 b. 23 0.68 066 1.1l
ALUM. SILICATE i. ¥ 0.2 * * 4,76 .25 0,83 0,83 1,37
~KAGL IN-LIKE 1. ¥ 0.2 * + 4,76 B. 25 0,83 0.83 i, 34
-K FZLDGR. /MICA 0. ¥ 0.0 * * 0,00 0. G0 EEEEHE PRNERRERNE FEHEERRE
-FE 3L SILICRTE ' * 0 ¥ * {1, 00 0,00 ERREEE BERERNEERE  BRENEERE
=LA AL SILICATE . * 0.0 % * 0, 0o 0.00 PETTYPRETTEEEPERT SR TEE T EF)
~ALBITE-LIKE 0. * 0.0 ¥ * 0,00 0.00 ERREFR BEBEREEHRE FEEREERE
-NA TR AL SIL. 0. ¥ 0.0 # * 0,00 0. 00 FHEEEE  FHEHOHEE FHEREREE
-NR FE AL SIL. 0. ¥ 0,0 ¥ * 0,00 0,00 FHERFE FERERREERE  RRAREERE
-CA FE AL SIL. 0, * 0.0 * * 0.00 0.00 FHEREE BREBRREERE  REENNERE
-AL 5IL--TR FE A ¥ 0,0 ¥ * .00 0.00 ERRERE BEEFRERERE  BRLERERE
-AL SIL.——PURE 0. ¥ 0,0 # * 0,00 0.00 FHEEER ERREEREARE FHRTEE
-K(FE) AL SiL. 0. £ 0.0 * * (0,00 0.00 FHEEHE FREEREHEGE FHEEEERE
TALE-LIKE 1. * 0.2 * * 4,76 6. 75 .83 .83 1.38
-PURE TALC i * ¢.Z * + 4,76 f.22 0.83 0.83 1,38
130N OXIDE . * 0.0 + * 0, DO#* 0,00 FHEEEE FRRFEAIEEE FEERERRE
RUTILE-LIKE 3 * 0.3 * * 14,29 18,75 1, 43 1.89 £,23
ALUMINA-LIKE 2. * 0.3 ¥ * 3,52 12,50 0,27 0.79 (.45
COMEC-ENDOGEN, 0, + 0.0 ¥ * 0,00 0,00 FEEREE FRREERTHES EEEEREEX
-PURE ENDOGEN. Q. * 0,0 ¥ ¥ 0, 00+ 0.00 FHEREE FHERERERES ERERRERE
-TRACE-ENDOGEN, 0, * [{R1] ¥ * 0, Q0% 0, 00 FHEEEE FRERREHERS EEEEFERE
-SILICA-COMBO 18 # a,0 * * 0,00 .00 ERRERE FRREREEERE  FRRERERY
-fl. HIL. -ENDOG. . * 0,0 ¥ * 0,00 0. 00 FLEEESE PREREFEEES FHEEEERS
SILICON RICH 1, * 0.2 * * 4,78 6,29 0,33 0. 33 .9
-FE SILICATE (il 4 0.0 * #* 0. 00 0, 00 EHEREE FREXEREEXA FEEARERS
IRON RICH 0. £ 2,0 + * 0,00 0,00 BHEEHE HEERLOHE ERERELER
-51 FE BINARY . + 0.0 * * 0,90 0,00 FHERRE FEEFEREREY EERREEES
~AL, 81--FE RICH Q. * 3.0 * * 0,00 0,00 FHEHE HEERREEREY  ERERERRY
TITENIUM RICH 2 # 3 * ¥ 3,52 i2.50 1,38 f. 54 3,45
~-T1 FE EINARY &, ] .0 ¥ * 0,00 0,00 FHEEE BEREREROM RREREERE
-FE, &1 T1 RICH 1. ¥ 0.2 ¥ * 4,76 £.25 0, 20 0. 20 42
-AL, 81 T RICH 0, % 0.0 * * 0,00 0,00 FHEHE HORHEHEEE R
{OVHER fiL SIL. 0, * 0,0 * * 0,00 {0, 00 FEEREE REEREREERE FAREFERR
N} XRRYS 5 * 0.8 * * 23,81 % 0,00 0,28 .82 0.82
BLUMINUM RICH & * 0.0 * * 0.00 {1, 00 FEFERE RRRRERRENE  RRREEEER
-BURE AL SIL. 0, + 0.0 * * 0,00 0,00 FEEEEE RS FERRENEE
-FE,S1--AL RICH &, ¥ 0.0 ¥ ¥ 0,00 0,00 FEEBEE RESREREERE  RREERRER
-FE fil. BINARY i, * 0,9 * * 0,00 0,00 FEEEH BOERERREEE  RERRERRR
MY SCELLANECUS 5. * 0. B ¥ * 23.81 31,22 0,79 1. 84 319
TOT. EXOGENCOUS 16, * 2.7 * ¥ 7e.19 106,00 0,70 1.79 510
fiL TYPES 21, # 33 * # 100,00 76,19 4,63 .78 3,60

¥ PRATICLES IN BLANK ARE NOT SUETRRCTED
¢ ENDOGENOUS CLASS



313

LUNG SAMPLE: LUNG 18 - PREP 3371 3ML D-15,16

PARTICLE CLASS

m

SILILF
FLUM. SILICATE
~KAOLIN-LIKE
— FELDSP, /MICA
-FE AL SILICATE
-Cf AL SILICATE
-RLBITE-LIKE
-NA CA AL SIL.
-NA FE AL SIi.
-CH FE AL SIL.
-AL SIL--TR fE
-AL 3IL.--PURE
-K{FE) AL SIL.
TALC-LIKE
~PURE TALC
IRON OXIDE
RITILE-LIKE
ALUMINA-LIKE
CIMBOENDOEEN,
~FURS ENDOGEN,
-TRACE~-ENDOBEN.
~SIL [CA-COMBO
-AL $IL. ~ENDOB
SILICON RICH
-FE BILICATE
IR0N RiCH
-51 FE BINARY
-AL, 51--FE RICH
TITANIUM RICH
~71 fE BINARY
-FE, 81 TI RICH
-AL,$1 T RICH
OTHER AL SIL.
N0 XRAYS
ALUMINUM RICH
-PURE AL SIL.
~FE,51--AL RICH
~FE HL BINARY
M SCELLANEOUS
TOT. EYOGENDUS

FLL TYPES

SUMMARY OF PARTICLE ANALYSES

NUMBER MUMBER  NET TOTAL MASE

N I IN NET TOTAL HER AN+ HEDIAN* AERD-

NUMBER 100ML 1O0ML 100ML FER GRAM DF NUMBER E£XOGENOUS  AREA EGQUI. AREA EGULI.  DYNAMIC
FOUND  SOLUTION  BUANK SOLUTION IDRY TISSUE * % DIRMETER DIAMETER  DIAMETER

----- === g == b= ~me= fre emawe fee- - -
i 1o X1 {10 {UM) M) UM}

480, 53.3 0,0 53,3 333, 22.03 22, 44 Q.77 2,01 328
1293, 143.8 0.1 143.7 1437, 99.40 60. 49 0. 72 20 4, 9%
g1, 7.3 0,0 17.9 179, 71.39 7.53 0,59 202 3. 83
963, 01,4 9.0 101,90 1010, 41,73 42,49 3,73 2.81 4, 50
{0, 1.1 0.1 10 i0, 0,42 0. 47 0. 40 i, 44 2,36
0. 0,0 0.0 0.0 0. 0,60 0,00 FEEEEFRELE O FRERREEK REREREREEE
B3, 9.2 0.0 9.2 92 3.81 3.08 0. 57 1.67 2. 71
0. 0.0 0.0 0.0 0, Q.00 0,00 RREFERSEFRE  RREREREE  RRERRAERER
. 0.0 0.0 0.0 Q. G, 00 (.00 FFEEESEEFE  ERREFERR  REERERREER
. 0.0 0.0 0.0 0. .60 0,00 HEERNEERE O FRRCERER  REFRRERESS
16. 1.8 0.0 1.8 18. 0.73 0,75 0,47 2. 52 4,15
6, 07 0,0 0.7 7. 0,28 .28 1.13 .63 a7
47, S G0 5.2 5e, 216 2,20 1,00 .57 4,22
18. 2.0 0.4 2.0 20, 0.83 0,84 0,92 5.06 8. 36
6. 1.8 0.0 1.8 18, .73 0.75 .92 b1 8.53
B, 0.7 01 06 £ 0,23+ 0,70 1,30 0.63 1.42
iz, 4,7 . 4.3 43, 1.84 1,87 0.57 2.5¢ X
Q. 0.0 0.0 0.0 0. 0,00 0,00 SREREREERE  RNELERE  HRERERNREE
108, 12.0 0.0 12.0 120, 4,9 3.1 1.63 7.31 12,67
9, 1.0 0.0 L. 10, 0. 41%% 0. 00 0. 83 2. 18 KAy,
18. 2.0 0.0 2.0 20, O, f3x# 0, 0 047 1.59 275
&. .7 0.0 Q.7 1. 0.8 0,08 1.38 2. 62 4,8
16, 1.8 0.0 {8 18, 073 0.73 2,09 1.67 12,60
32 5.8 0.1 5.7 T 2,34 2,39 L.&7 2. 04 3054
3 0,3 0.0 "3 3 0,14 g, 14 1,26 1.82 3,13
3. 4,3 0.1 4,2 42, 1,75 1.78 0,53 4,10 8,70
i i.8 0.0 1.8 16, 0.73 0,75 0,61 1,69 3.50
2. 0.2 0.0 0, 2, 0.09 0,09 09 2,33 4,93
4. 2.7 4.0 2.7 27 .10 iz 0,35 1,31 2.9
0, 0.0 0,0 0.0 0 0,00 0,00 FHERFEEEER  RRREEREE  FAEENERIAE
2. 0.2 0.0 0.2 g 0,09 9,09 0.61 .66 1. 40
1, 1.1 0.0 i1 i 0.46 0. 47 0,45 1.12 2.2
34, 3.8 0.0 3.8 38, 1.36 1,99 1.28 4,74 7.73
7. 0.8 0,0 0.8 a. 0,324 0,00 0.38 0,76 .78
&. .7 0.0 0.7 1. 0.28 (.28 0.61 . B2 1,42
3. 0.3 0,0 0.3 3 Q.14 014 .79 0,83 1.43
1, 0.1 0.0 0.1 i, 0.05 0,05 4,83 0,83 .44
R 0.0 0.0 £.0 0, 0, 00 (00 BRRRREEEEE  REERREEE  FERERREEER
. B.B 0.4 g.1 a1, 3. 36 342 i.68 B, 42 1117
148, 238.6 1.0 237.6 2376. 38,21 100, 07 .78 382 b, &2
2188, 43,0 1.1 42,0 2420, 100,40 98, 21 0,77 .81 b 43

+ PARTICLES IN BLANK ARE NOT SUETRACTED

H ENCOGENOUS CLASS
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SUMMRRY OF PRRTICLE ANALYSIS

BLANK GAMPLE: BLANK TO LUNG 18 - PRER 3372 2WL D-l&

NUMBER NUMBER  NET TOTAL MABS
IN IN IN NET TOTAL MEDIAN* MEDTAN* AERT-
NUMEER 100ML 100ML 100ML PER GRRAM OF NUMBER EXDGENDUS  AREQ EQUI. ARER EQUI. DYNAMIC
FARTICLE CLASS FOUND  SOLUTION  BLANK SOLUTION DRY TISSUE % % DIAMETER DIAMETER  DIAMETER
e e == === fm=  ==m== f-— - -
110 bele: L6 {10 {UM} (i} (M)
STLICR 0. ¥ 0,0 ¥ * 0, 00 0., (0 FHEEEE BRRRFEEEEE FEREEREE
FLi, SILICATE . ¥ 0.1 ¥ * 10,09 i1l 0,88 0,68 11l
—-KRDL IN-LIKE 0. ¥ 0.0 % ¥ 8, 06 0. Q0 FEEEFE BERREFREEHF FEERFEER
-K FELDSP. /MICA . * 0.0 * * 0,00 (.00 REREEE FRREHFEIFE FERFERRE
-FE AL SILICATE 1. # 1 * * 10,00 11, 11 0, 68 0. 68 1.1
~Ch AL SILICATE 0. * (K] % * 0, 0¢ 0,00 FREEEE BRRERESEEE FrPTTT YT
~ALRITE-LIKE 0. ¥ .0 % % {0, 00 0, 00 FEEEER REERREREER KEESEREE
-NA CA AL SIL. 0. ¥ 0.0 * * 0. 00 0, 40 FRERER RERERERAR PPPPET e
-NA FE AL SIL. f. * 0.0 ¥ ¥ 0. 00 0,00 FERERE EREEREEEE REERFEES
-Cff FE AL SIL. {. ¥ 0.0 * % 3,40 0.9 FEREEE LR ERRS FERAEREE
~AL 5IL—1R FE Q. ¥ .0 * * 0,00 0,00 FEEREF EFREREFEFE FEEREERE
-AL SIL.~~PURE [ 3 0,8 * * 0,00 0. 00 RERRPE FAREEREE RS FEEAEEEE
-K{FE) AL SIL. Q. ¥ 0,6 ¥ ¥ 0,60 0,00 REREEE FRERREREEF FEERERRE
TALC-LIKE Q. * 0.0 * ¥ 0.04 0.0 FHEHEE BEEPECHEEE  REERR
-PURT TALC . ¥ 0.0 ¥ ¥ 0,00 0. 00 FERREE ERRRERRERE  RERREERE
TRON OX1DE 1 # 01 * * 10, G0%+ 3,00 .02 [.og 2,29
RUTILE-LIKE 2. ¥ .2 * ¥ 20, Ol 22,22 061 0.67 1.5t
ALUMING-LIKE 0. ¥ .0 * * 0,0 0,00 FHEEEE BRRERNRRER  RRERERES
COMBO~=NDOGEN. . ¥ 0.0 ¥ ¥ 0,00 0,00 FHEEER FREFRNEEEE FEEREERE
-FURZ ENBOBEN. iR * 4,0 ¥ #* {0, GOwx 0,00 FEREEE FRELXHEREE FEEETENH
-TRACE-ENDOGEN. Q. [ 0.0 * * 0, (G * 0,00 FEEREE BEREREEREF FERHEE
-5ILICA-COMBO a. r 0.9 £ ¥ 0,00 0. G0 EREEEE FRRPRRERER FEEREREF
~AL 310, ~ENDOG, Q. * 0.0 * ¥ 0,00 0,00 FREEHE BREFEFIRRE EEEERERH
SILICON RICH 1. ¥ 0.1 * ¥ 10,00 1.1 Log [ 02 1.77
-FE BILICATE O, ¥ 0,0 ¥ ¥ 0,00 0,00 FEEENE EXEERRARNE FEEREERE
130K RICH 1. * .1 * ¥ 16,00 11,1t .68 0,68 1,44
-51 FE BINARY 0. % 0.0 ¥ ¥ 0, 00 0,00 FEERER FEREERIERE EXERREEE
-AL, 31--FE RICH 0. * Wa ¥ * 0. 00 0.00 FHEREE FEERRERRRE ERRFERRS
TITANIUM RICH Q. ¥ 0.0 ¥ * 0,00 0, 00 REEEFE FEEFREFEER  ERLEEREX
~T1 FE BINARY 0. + .0 3 * 6,00 0,00 FERRBE FRRFERLRRE EEERERRE
-FE,5I T1 RICH 0, ¥ 0.0 ¥ ¥ 0,00 {00 FEREEE FERRREEEEE  EREFRERE
~AL, 8I T1 RICH 0, E 4,0 ¥ * 0, Q0 0,00 FREERE FRREHEARRS ERERREEE
DTHER AL SIL. (R * 0.0 ¥ ¥ 0,00 £, 40 FEREEE BERRREEREY  REREEERE
M1 ARAYS 0, E 0,0 % * 0., 00+ (.00 FHEEEE FERPROERE ERRERERY
Ri UMINUM RICH g, 4 0.0 ¥ ¥ 0, 00 0, a0 BEEEES FREREEHEEE FHEPRERE
~FURE AL SIL, Q. + 0.0 ¥ ¥ G, 00 0,00 HEEEES FRRAEEIERS FEEREERS
-FE,8I--AL RICH 0. ¥ 0,0 ¥ ¥ 0,00 0,00 FEEREE BEEFRREERY  ERREREKE
-FE fIL BINARY Q. ¥ 0.0 % * 0,00 Q. Ol FELERE FOHRREER FEFER R R
MISCELLANEOUS 4, i 0.4 £ ¥ 40,00 44, 44 92 2.29 3.9
TOT. EXOGENOUS 2. ¥ 1.0 * ¥ 90,00 100, 00 0,73 .25 3,590
HEL TYPES {a. * ird + * 140,40 3¢, 00 .79 2,23 5,18

# PRRTICLES IN BLANK ARE NDT BURTRACTED
#3 ENIOGENDUS ELASE
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SUMmMaRY OF PARTICLE ANPLYSES

LUNG SRMMLE: LUNG 15 - BREF 3377 &ML D-i4

hiUWRER NUMBER  NET TOTAL MASS
IN I N NET TOTAL MEDIAN* MEDIAN* AERD-
NUMEER 100KL 100HL 100ML PER GRAM OF NUMBER EXDBENDUS  ARER EQUI. AREA EQUI, DYNAMIC
FARTICLE CLRSS FOUND  SOLUTION  BLANK SOLUTION DRY TISSUE % 4 DIAWETER DIFMETER  DIAMETER
--------------- == mem= fme == f == B meeee fee - -
X10 X10 Xto 110 {tm {UM) (UM}
SILICR 2kl 16.7 0.4 i6. 3 116, 2l.16 272 0. &7 11,68 19, 04
ALUM., SILICATE 462, 31.0 0,3 30,7 219, 33.98 42,92 Q.61 797 4,87
-KAQL IN-LIKE 128, 8.5 0,2 3.3 98, 10,84 11.64 0, 50 2.62 4,22
~K FELDSP, /MICR 262, 17.5 0.0 17.5 124, 22712 24,39 0,65 2.56 4,10
~-FE AL SILICATE 1. (1] 0.0 (U1 Q. 0,09 (.02 0, 37 i, 37 0,80
-C& AL SILICATE 1. 9.1 0.0 01 0, 0,03 0,09 (.24 0.24 {0, 40
-ALBITE-LIKE 18. 1.2 0.1 i.1 8, 147 .58 0, 48 4, 15 6,71
-NA SR AL SIL. 0. 20 0.0 0.0 g, 0,00 0,00 FHREREEEAE  EREEEARE  HOORRERERE
-NA FE AL 5IL. 0. 0.0 4.0 0.0 0. 0,00 (.00 FHerdsesss FRERSERY BREEREREREE
-CA FE AL SIL. Q. (1284 0.0 0,0 0. 0,00 Q.00 FRREERREEE  FRRREREE  FERRBIEERS
-k SIL--TR FE 2 0.5 0.0 0.8 4, 0,78 i, B4 .55 1,13 1.85
-AL 5IL.--PURE i, 0,3 0.0 0.3 2. (.35 37 0,37 0,65 1.07
-R{FE) AL SIL. 23 1.5 (.0 1.5 1. 1.99 2.14 L £, 80 4,61
TALC-LIKE 7. Tl 0o a1 3. 6. 68 7.17 0,74 3.33 5.5
-PURE TALC 4. 4,3 0,0 4.3 i 550 5.9 0,75 & 67 5,09
IRON OXIDE ch, i.6 ol 1.5 1. 1. 39%2 0,00 .63 1. b4 167
RUTILE-LIKE 17. 1.1 Q.1 1.0 7. 1,30 1. 40 0. 31 1. 14 2,55
ALUMINA-LIKE K 0.2 0.0 2 1. 0,26 0. 28 L.z 1,43 2,33
CIMBO-ENDOGEN, 242, 6.1 0,0 16,1 115, 20,99 19,46 1,88 6,37 11.G3
-FURE ENDOGEN. 30, 2.0 0.0 2.0 14, 2, 50k (00 0. B85 1.23 .13
~TRACE-ENDOGEN, 3 0.2 .0 0.2 1. 0, 6x¥ 0, 00 1.og 2. B4 4.91
~SILICA-COMBO 2k, 1.7 Q.0 1.7 12, 2,23 2,42 0,88 4,18 6.82
-pAL SIL, -ENDOG, 3B 24 0.0 204 i7. 3.2 3. 33 2. B85 5. 74 947
GILICON RICH i1, 0.7 0,1 0.6 4 0.78 . 84 0,45 1.96 3. 40
-FE SILICATE 4, 0.3 0.1 0.z f. .26 0.28 1. 54 & 19 379
IRON RICH 15, 1.t 0.1 L0 7. 1.30 {, 40 0,75 2.79 49.82
~5] FE BINARY ER 0.6 0.0 0.6 4, 0,78 0, 84 [ 2. 68 5.68
-AL, 51--FE RICH {. 0.0 0.1 Q.1 -0,  -0.09 =0, 07 BEEEREEREE EEREXREE FERAREEREX
TITONILM RICH 8. 4.5 0.1 0.4 3. 0,52 0,26 .50 .24 2.77
~T1 FE EINARY 0. 0.0 0.0 0.0 0, 0.00 0,00 FERERREEEE  BREERERE  RERRENFREE
-FE,SI T1 RICH 2, [i 1] 0,0 0,0 {0, 0,00 0, () SRBERELERE  FERERREE  FERREREERE
~AL,EI TI RICH 3. 2 0,0 Q.2 1. 0,26 0,28 0,37 1,25 2,50
DTHER AL SIL. 3. 02 00 o 1. 0.26 G, 28 ¢. 8b 3. 31 T b
NC XRAYS 24, 1.6 i v i1, £, 998 4, 00 0,49 1.64 1.64
FLUNMINUM RICH i 0.3 0,0 hd 2. 0,43 0,47 .47 (.58 1,00
-PIRE AL SIL. 2 0.1 0.4 0.1 1. 017 0,15 0.61 0. 66 i.14
-FE,SI--AL RICH 1. 0.1 0.0 U] 0. 0,09 0,09 0.55 0,55 0.96
-FE AL BINRRY 2. 0.1 2.0 0t i, 0,17 0,19 4 44 0,42 0.74
MISCELLANEOUS 1. 1.8 0.0 1.8 13, 2,34 &.51 0, 68 1,95 3. 38
TOT. EXIGENOUS 1091, .7 1.1 1.8 @09, 9415 106, ¢ 0.73 5,96 10,33
ALL TYZES 1172, 78.1 {.3 76.8 947, 100,00 93,13 (.73 %90 1013

¥ PERTICLES IM BLANK ARE NOT SUBTRACTED
£+ ENDOGENCUS CLRSS



ELAME SAMFLE:

SUmMARY CF PARTICLE ANRLYSIS

BLANK T2 LUNG 19 - FAER 3378 4ML D-14

31e

NUMBER NUMBER  NET TOTAL MASS
b N IN NET TOTAL HEDIAN# MEL TN AERD~
NUMEER 100M_ 100ML {00ML PER GReM OF NUMBER EXDGENGUS  AREA EQUT, ARER EQUI.  DYNAMIC
FARTICLE CLASS FOUND  GOLUTION  BLANK SOLUTION BRY TIGGUE % % DIOMETER DIAMETER  DIAMETER
—mem e em B meme fem - Bm - -
X140 botH] X1 {10 (UM (UM} (im
SILICR 6. * 0. & % 4 31,58 35,29 0, 37 0,47 0.76
FLUM, SILIERTE 4, * 6,3 * # 21,039 23.33 0. 30 i, 63 1.03
~KACL IN-LIKE 3. ¥ o7 ¥ ¥ 15,79 17.865 0,55 0.64 1,03
- FELDSP, /MICA ta * 0.0 ¥ ¥ 0.00 0,00 SFEFHE FRRRFREENS TEFRFEEL
~FE AL SILICATE 0, ¥ 0.8 ¥ k) 0, 00 i3, {0 FHEEEE RREERRLIER EERRREEE
~CA AL SILICATE 0. ¥ 0.0 ¥ ¥ 0. 00 0,40 FEREEE FARERIERRE FHEEEE K
~ALBITE~LIKE i. ¥ 0.1 ¥ ¥ S 26 5.88 .37 0,37 0. 59
-NA CA AL SIL. Q. ¥ 0.0 * ¥ 0, 06 {1, i) FREREE SREERRRENE FRERFEEE
-Nf FE AL SIL. £, x 0.0 * ¥ 0. 00 0. 00 EREREE BRRERRERRE FEEEREEE
-CA & AL SIL. . ¥ 0.0 ¥ * 0,00 0. 00 FEREEE BRREREENE ERERERRE
-AL 51.--TR FE . ¥ 0.0 ¥ ¥ 0.00 (4,00 ELREEE EREFERFERS FEEREERF
-AL SIL, ~-PURE 2, ¥ 0.0 * * 0, 06 0,00 EEREEE FHRFRREERS EREAEERE
-K{Fz) AL BIL. 1N x 0,0 % ¥ (.00 0,00 FEEEEE FEFERRERRE FEEREERE
TRLC-LIHE . * 0.0 * * 0,00 1,60 FHEEEE PREERREERE FEEREEE
-PURZ TALC 0, [3 0,0 ¥ ¥ 0,00 3,40 FHERFE EFFERELREE FFEEFEAE
IRON OKI1DE 1. * 0.1 * * 0. CEHE 0,00 3,49 0, 43 1,01
RITILE-LIKE 2 £ 0,1 * * 10,53 11,76 0,33 .36 0,81
&_UMINA-LIKE . * 0,0 % * §, 0l 0.00 FEREEE FRRERREEes FEERRESE
COMBO-FNDDGEN, 0, * 0,0 * * 0,00 0,00 FERRER FERFHREEER FHERFERE
~PURE ENDDGEN, i ¥ 0.0 ¥ * 0, OO+ 0,00 FHAAEE FREEREEREN FEERSERE
~TRACE-ENDOGEN. 0. ¥ 0.0 ¥ ¥ 0, 00xx {1,040 FEREFE ERFFREREES FERRERR
=SIL{CA-COMED 3, * 0,0 ¥ * 0,00 1,00 FEEEEE FRFLEFERNE EXERREHEF
-AL Ik, -ENBOG, Q. * 0,0 ¥ ¥ 0, 00 {, 00 FEERFE FREFERELEY EFEERERE
SILICON RICH s ¥ 0.4 ¥ * 16,53 11,76 0,73 9, 82 1.42
-FE SILICATE 1. * a1 ¥ * .06 5. 88 0,45 (.45 0. 78
IRON RICH 1. + g1 ¥ * G526 5.488 0,37 .37 0,74
-5I FE BINARY 0, * 0.0 ¥ * 0,00 9, 40 FREARE FRREERSRRN FRERRERR
-AL, GI-~FE RICH i. ¥ G.1 * * 5.26 5. 88 0.7 0,37 0.78
TITANILM RICH 2. ¥ a1 ¥ ¥ 10,83 .76 0. 50 0.55 1.23
-T1 FE RINARY i * a0 * * 0,00 0,00 AREFER RERFERIREF RHERRFEF
-FE,&I TI RICH G, ¥ 0.¢ * * 0,00 0,00 FEEERE FRERREIERS FREERF RS
-AL, 51 TI RICH 0, * 0,0 ¥ * 0,00 0, 00 B FERFREHEEE  BRHOHEEN
(THER fiL SIL. 0. ¥ 0.0 * * 0,00 0,00 FEEERE BEERREERRS ERFEEEER
N XRAVS 1. ¥ 0.1 * * S. G 0,00 0.0% Q.09 09
ALUMINUM RICH Q. ¥ 0,0 * ¥ 0, 00 0,00 FREREE NEREREEREE  RHUERE
-PlURE AL SiL., 0, * 0,0 ¥ * 0,00 0, 00 EREFRE RESRERSRRL FEAEREER
-FE SI--AL RICH i ¥ 0,0 ¥ ¥ 0,00 00 HREEEE HEEEEERE SRR
-FE ML BINARY 0. * 0.0 * * 0,00 0, G0 FREREE REHEERRERS FARREIHN
M SCELLANEDUS 0, * [N * * 0,00 G, 00 EEEERE FREFEERERY FHEREREE
TOT. EXORENDUS i7. ¥ {.1 * * 89,47 L0, GO 0.38 0,60 £ 03
ALL TYRES 19, * i3 * * 100,00 89, 47 4,38 0. 59 [, 10

% PARTICLES IN BLANK ARE NOT SUBTRACTED

*#¥ ENDOGENOUS CiASs
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LUNG SAMPLE:

PARTICLE CLASS

SiLICA
RLUM, SILICATE
~KADLIN-LIKE
~K FELDSR, /MICA
-FE AL SILICATE
-CA AL SILICATE
-ALBITE-LIKE
-N& CA AL Sil.
-NA FE AL SIL.
-Ch FE AL 5IL.
-aL GIi--TH L
~-AL SIL,--PURE
-k{FE) AL SIL.
ThiC-LIKE
-PURE TALC
IFON OXILE
RUTILE-LIKE
ALUMINA-L TKE
COMBO-EMDOGEN.
-PURE ENDOGEN,
-TRACE~ENDOGEN.
-SILICA-LOMBG
-AL SIL.-ENDOG.
SILICON RICH
~FE SILICATE
IRON RICH
-S1 FE EINARY
-Al,51--FE RICH
TITANIUM RICH
-7} FE BIRARY
-Fg,80 TI RICH
-AL,8I TI RICH
OTHER AL SIL.
NDOXRAYS
ALLUMINLM RICH
-PURE AL 8IL,
-FE,51--AL RICH
-FE AL BINARY
MISCELLANERUS
TOT. EXDGENOUS

PLL TYPES

% DARTICLEE I
4 ENDOBENOLS

NUMBER
IN
NUMBER  1OOML
FOUND  SOLUTION
..... ——— 6--
X0

193, 84,3
751, 0.3
0. 3.3
493, 166.3
27, 9.0
0. eRY
7 3.0

e ¢.0

2. 0.7

0. 0.0
37 12,3
10, 3xd
LY .3
. 1.3
4, 1.3
12 4.0
13. 4.3
2. .7
188. 2.6
8z, 27.3
44, 153
10 2.3
44 14.7
i 1.3

7. 23
20. 6.7
13, 4.3
4. 1.3
17. 5.7
0. ;.0

. 0.7

3. Lo

2 &7
2. 9.7
3. 1.0

0. 0.0

L 0.3

. ¢.0

7. 3.0
1123, 3.
1392, 430,23

LUNG 20 - PREP 3492 IML L-574

NUMBER
IN
LooML

0.0

SUMMARY DF PARTICLE ANALYSES

NET TOTAL
N
1ogmt

NET TOTAL
PER GRAM OF

SOLUTION DRY TISSUE

———— év..

X1¢

&d.3
249.9

Ao

Ldend

166.3
7.0

——
[ B o B |

|
R b I 6 B e B

T2 Ly Ly T

— 3 O

Lo I e R o e I = I e T e T ) Y I I B I o T o o W e

Pea

T g D ] & A LY L o 03 D) et 03 L3 L3 O ~d €3

LonTB % B B ve |

3.0
372.3

K10

436,
2312,
234,
1671,
0.
0.
30,

204,

13,
3l.

A
g}

&30,
5.
154.

33.
147,
104,

23,

44,

NUMBER  EXOGENGUS

B
h

1~

s R
42 O O~

o

L3
C.'OIQDJ:;.MIZII-&-
Pl
=

o
L=}

T -

L=
el o

o
;:3' [T
~1 T I O

(g

et
fu]

-t

1,05
1.1
G.1b
14,61
b, 374
3. 574
2,789
N ¥
2.4
.54
1.58
1.0
.31
.32
0,00
.15
0.23
[.55
2, 5h
0.23
ERey
.08
2,00
3.70
86,95

SUBTRACTED

100,00

*
A

16.98
§7.02
b.26
43,59
2.41
0,00
.80
§.400
$.18
8,00
3.34
£.89
3.45
8.3
.36
0,00
t.15
.13
.38
000
01,00
0,89
3.93
s
63
75

-

€ e O e e
L L) e
Do 2% T o o 2

C' e
=
< ~J

PR I
A

v~.|

G.WG
0,07
000
¢.80
100,00

86.95

MA5S
MEDIAN® MEDILANX
AREA EQUI. AREA EQUI.
DIRMETER  LIAMETER
(UM} M)
.71 2.32
.72 3.19
0.7 z.49
0,78 3.37
0.73 2.75
HERAEERERH AREERREE
.45 {.42
FERREERERY  RRERREER
0,75 0.83
FERAEERERH FREXAETE
037 1.77
61 1.83
0.539 3.76
2.0 3.3
2.09 339
1ei3 2.b4
0.88 L2
2.09 2.32
0,83 11.33
0.79 1.82
0,79 .69
0,75 1.32
0.82 .87
115 2.35
0.83 2.14
(.64 5.16
0,55 2.80
1.70 5 e
0,52 1.66
FEEXEEREY FEEAEELE
0,55 039
0,58 1,33
061 1.41
G.31 2.21
0.37 1.34
FEEHE AR FHELEFEY
1.74 1.54
FEREFFRERY  BRERREEE
1.02 3.3
06.72 4,13
0,72 4,88

RERG-
DYNAMIC
DIAMETER

449
FRRIREREEL

P

2027

FEEERERE R
1.3
FERFENFERE

1
3

r
o~

=T

L s %

A e

Sad

._
L ool
F3 fa S 2

oL

—

PR BT RS U R SR N PSR & P ORI SO B B, T = o B o

R R e e
s 5

,*
28

ot

FHHEEEE R

147

Py B3 P2 P
i
i=2 w5 G

&7
FAREER R L

.47
EEEERRR IR



sUARY OF PARTICLE ANALYSIS

BLAMNI SAMPLE: BLANK TO LUNE 20 - BREF 3493 iML [-574

FARTICLE CLASS

3:LICA
BLUK, SILICATE
~KADL IN-LIKE
K FELLSP. /MITA
-FE A SILICATE
~CA AL SILICATE
-ALBITE-LIKE
-HA CA AL SIL,
-NA FE AL SIL,
~CA FE AL SIL.
-AL SIL--TR FE
-AL SIL.--PURE
K{FE} AL SIL.
TALC-LIKE
-PURE TALC
IRON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
LOMBO-ENDOBEN,
-PURE ENDOBEN.
~TRACE-ENDOGEN.
~SILICA-COMBO
-AL SIL.-ENDOG.
SILICON RICH
-FE SILICATE
IRON RICH
-S1 FE BINARY
-AL,5I--FE RICH
TITANIUM RICH
-1 FE BINARY
-FE,SI TI RICH
-AL,81 TI RICH
JTHER AL SIL.
NO ERAYS
ALUMINUM RICH
-DURE AL SIL.
-FE,5I--AL RICH
-FE AL BINARY
MISCELLANESUS
TOT. EXOBENOLS

ALliL TYPES

NUMBER
IN
100ML
SOLUTION

]
“m——- fe-

xio

NUMBER
FOUND

3.
a.
.
1.
0.
¢,
.
0.

g,
Q.
a.
0.
0,

ok A wk kK ok e A e R ok sk M dk sk sk Wk ok ok ok sk Ak Ak kA R ko Ak ik ok e ok e Gk e ok sk e om

NUMBER
IN
100ML
BLANK
- é-
X0

1.0
8.3
6,0
(.0
0.0
6.0
0.0
0,0
0.0
6,0
2.0
Y
8.0
0.0
6.0
0.3
0.0
8,0
6.0
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

§« M
id

NET TOTAL

IN NET TOTAL
100kt PER GRAM OF
S0LUTION DRY TISSUE
——— -

X0

W ok oA A W sk o A Nk ok R 3k e ok ok e s ok K ok ok ok ok sk o o Mk ok ok de N Ak sk oak Sk ok oWk ok W

ar

A

£3.00
20.00
3.00
2,00
3,00
8,00
3,00
£.00
0.0
09,00
0.00
4,00
7,00
{4,00
0,00
20.00%*
2,00
£.00
G.00
0.00%%
0, (¥
4,06
.00
0.00
0,00
0,00
.00
4,00
¢,00
.00
3,00
0.00
9,00
0, 00%
.00
0,00
2,00
0.00

AN

Wor A

B,

* DARTICLES IN BLANK ARE NCT SUBTRACTED
#  ENDOBENGUS CLASS

NUMBER  EXCOGENCUS

A

=~d

[
a2 KON
s

C

o
Loird

0,80
0,00
(.00
0.00
0,00
0.00
.00
0,00
0.00
0.00
0,00
0.00
.00
0.00
0.00
0,00
0,00
G.00
.80
YRV
.00
0.0¢
8.00
0.00
0,00
0.00
R
0,00
0,00
0,00
0,00
0,00
9,06
0.00
2.00
0.00
0,00

100,60

8G. 00

AREA EQUI.
DIAMETER

MASS
MEDIANY

£.47 1,90

0.3 0,37
FHEEEE REFREEEEER
FERENT XERRFERFEE
EERREE RRFRER XL
FEREEE RREXEAREER
FHRRRE RERRETEL0
FEAREE AR EXERREER
FEEEEE REREFLEERE
FERRER FRRAEFEAER
FEAERL EERRTERERN
FEEERE RERRFRHNRY
REREEE FEERESEELS
FEEREE EPREEFELEE
EERENE RERXEREAAR

0.48 0.68
FERHEE RFREFRHRER
FEREEE FEFEFRFEHE
HFARER EXEXERXERE
FEREEE HREREXRENS
FEREEE HRRREFEENS
RS XEFEEREFRH
ERUERE RERERFEEER
FARREE FRBHEHAEHAN
FAARER EEREXFEELR
FHERHE REFERHHEAN
FAEEES KEREEERERR
FEEREE HEREEEA
EEREEE REEREREEEX
FEEEEE REREFERERE
FHREREE ERERERREES
HEREEY EEEAERELHE
FEREES HERELRAEEE
EFEREET REREEFREEE
EREREE FERREFEERS
FEREEE FERREAREES
HEARES EEREEEREEE
FHEENE REXRTREHE
FEREEL FEXFTERERE

0,43 1.00

MEDIANX
AREA EQUL.
DIAMETER

318

RERD-
DYNAMIC
DLAMETER

.84

G580
FEEEREFE
*EEEFEFE
HEEEEERSE
FEEREEE
FHEE R
FEEEEE R
4R
FEEREERE
f32 232821
FEREERAH
FEEhEERSE
EEEREEEE
EEEHER R

1.52
FEPEFR R
KRN ERKRE
EEXREERS
ERRERERE
FEFREE N
EFHEEEE R
EEREEFHRE
Eas il
FEEEL L
f22E22223
FEEFEEEEH
FREFELRE
EREEEERE
*EEREFEE
FHEEEEEE
REFEERE
FEEREERE
REEFERE
FEREEEEE
FEHEREEE
HEAREER
Lastseasy
¥ ERAE#E
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LUNG SAMFLE: LUNG 21 - PREF 33683 1ML D-569

3]
EiUM. SILICATE
~KADLIN-LIKE
- FELDSP. /NICA
-FE AL 3ILICATE
-Ch AL SILICATE
-ALBITE-LIKE
-NA T AL SIL.
-NA FE AL SIL,
~CA FE AL SIL.
-AL SIL--TR FE
~AL SIL.--PLRE
-K(FE} AL SIL,
THLC-LIKE
-PURE TALC
IRON CXIDE
RUTILE-LIKE
ALUMING-LIKE
CMBO-ENDOGEN.
-PURE ENDOGEN,
~TRACE - ENDCGEN.
~5IL1CA-COMED
-AL SIL.-ENDOG.
STLICON RICH
-FE SILICATE
IRDN RICH
-8 FE BINARY
-AL,81--FE RICH
TITANILM RICH
~T1 FE BINARY
-FE,SI TI RICH
-AL,51 TI RICH
OTHER AL SIL.
HC XRAYS
ALUMINGM RICH
-PURE AL SIL.
-FE,S1--AL RICH
~FE AL EINARY
HISCELLANEDUS
TOT. EXOBENGUS

fLi TYREE

NUMBER
IN

NUMBER  I0OML
FOUND  BOLUTION
..... - b-_

110

270, g0
aHL. 226.9%
138, 43.3
430, 130.¢
8. 2.9
G 4.0
18. 6.4
2. 3.9
G .0
& 0.0
2. 7.0
JurH 4.7
18, &0
16, 3.d
10. 3.3
& 2.0
37, 19.7
b 20
g. 2.7
i (.2
0. .4
L, 4.3
i 0.3
3. 12.3
4. 1.3

. 3.

Q.

0.

[3. 4.

' 0

-
T B e e g T LD e DL R e )
Pl . i v

-
—_—n

R IR S L R

WL ) G DL G G KD L] D Ly - L O

NUMBER
IN
1O0ML
ELANK
- C-"
X1

Y
0.5
IR
9.0
.0
0.0
0.0
0.0
3.0
8.0
R
ER]
2.0
0.0
0.0
£.0
0.3
4.0
§.0
G.0
0
.0
0.0
.0
3.0
0.6
0.0
.0
0.0
0.0
8.0
0.0
0.0
G0
0.0

% CARTICUES IN BLANK ARE NDT SUBTRACTED
#%  ENDOBENGUS CLASS

SUMMARY OF PARTICLE ANALYGES

NET TOTAL
I%
0L

FER GhAM OF

NET TOTAL

SOLUTION [DRY TISSUE %

—— 6_-
X0

o0
W a A

226.9
45,3
150.0
0.0
5.0
RY
.0
0.0
7.0
8.7

5.0
n

—
P o0 B3 L0 I
- w e a .
R % B e IS & Y <¥

]
~d

,_
TS LA LI L B T L

Lo I P T % |

._
e i R R~ = R T R I <=

Ky B LD G G

e I )
o~ LA

it
-

..... 6...._ -
Xié
1605, 23,3
2534, 98.91
&, 1.7
1675, 3B.93
30. .48
. 0.0¢
&7, 1.36
G, 0,00
0, 0,00
a, 0.0¢
7 1.82
74, L7
57, 1,36
37, 0.87
37. 0.87
2. (o2
2l .02
224 0,52
30, 0.6%
4 0,09%
i, . OOk
4, 3.09
4, 2,08
138, 3.20
15 .39
34. 0.78
4. 3.07
7. 0,17
48, .12
0. 2,00
4, 3.09
il 0.26
iz 0,335
145, 3. 464
26, 0.61
15. (.35
1. 0,08
7. ¢.17
28, 261
4129, 95,93
4304, 100,00

NUMBER  EXCBENOUS
o iy

24.3%
&i.41
12.26
40,58
6.72
0,00
1.82
.90
0.20
0,00
1.69
1.80
1.82
3,90
.90
(.90
3.2
0,34
0.63
0,00
ALY
.09
0.09
3.34
.36
4.8¢
.09
{.18
1.17
0,00
.09
6,27
(.36
2,00
0.63
.36
0,09
0.18
0,43

100,00

MEDIANF

AREA EQUT.

DIAMETER

4,73
G706
R
0,74
G.51
FEELREREET
4,84
FHFEEEHEET
EREXEEARES
AR RERF
.48
0.42
0,59
081
0,41
.40
0,36
0.2
0,75
(.08
HER LR
2 9%

- eurd

0.53
.7
0,33
£.43
(.20
0.92
0.28
EEREEERREE
2,06
0.55
1.38
0.7%
09,52
0,50
84,95
0,61
.38
0.87

MASS

MEDIANY
ARES EGUI.
DIAMETER

R

J.23
FHEEAY
RO
R

-
Lad7

i
AN

[

Qe
P . a
[ Bl s IS
o~ 3

=

1.61
0,92
SR EEREFR
0.08
1.00

.
N
m

ol odn o

Y.

e R ]
e ow ow
b d ed O£ e g

G e
- om
e

AERD-
DYNAMIC
DIAMETER

~[1 L e
[ e e |

FHEERE

FFERFEEFEE
FEXLRERERE
R
3.52
A =2
Handin
5,92
302
3.00

-

S

€ 0 L

~£3 L CA e

5
17
ERRARERRE
379
0,91
2
52
&%
.87

2.13

206
FEHEREEEHE
13

2.0

-

Py

»

| S JEI % |

on

oy ~4

Lo SN B SN N
@ oo
LEREW

iR

b v
o
a2

6,33



BLANK SAMPLE: BLAWK T

PARTICLE CLASS

. SILICATE
—KQULIN LIKE
-K FELDSP. /MICA
-FE AL SILICATE
-CA AL ZILICATE
-ALBITE-LIKE
-NA OA AL SIL,
-N& FE AL GIL.
-Ch FE AL 5BIL.
-AL SIL--TR FE
-At 5IL.--PURE
-K{FE) AL SIL.
Tht£-LIKE
-PURE TALC
IRON DXIIE
RUTILE-LIKE
rLUMINA-LIKE
CUMEG-ENDOGEN.
-PURE EKDOGEN.
-TRACE-ENDOGEN.
-SILICA-COMBO
-AL SIL.-ENDCG.
SILICON RIC
~FE BILICATE
IRON RICH
-§I FE BINARY
-AL,5I--FF RICH
TITANIUM RICH
-T1 FE BINARY

-FE,SI TI RICH
-GLgJL RICH
JTHER AL BIL.
NT RS

ALUMINGM RICH
-FURE AL SIL,
-FE,51--41 RICH
-FE &L BINARY

MISCELLANEDL:

T0T. EXDGENOUS

fLL TYPES

¥ DARTICLES IN BLANK ARE NOT

10 LUNE Z1 - PREP 33B%

SLIMMARY

ML D-272

NET TOTAL

iN
100ML

SOLUTION

¢ FARTICL

NET TOTAL

PER GRAM OF
DRY TISEUE

E ANALYSI

fy]

NUMEER  EXOBENOLS

i

0.00
HRL
G0
.00
3,00
{4,006
(1,00
v:Gv
¢, 00
0,00
7,00
{06
&.00
0,00
2,00
QR
150,00
.00
§,400
o, 00+
0. (px

. 00%+
0.00
.00
0. 0¢
0.0
9,00
106.00

NUMBER  NUMBER

I IN

NUMBER 100ML 100ML
FOUNG  SOLUTION  BLANK
_____ —_———— é_, - ﬁ_

Xin X0
iR ¥ 0,0
0. * 0.0
[ER ¥ 1,9
0 ¥ .0
&, ¥ 0.0
0. ¥ 0.0
9. ¥ 2.0
N ¥ 4,0
&, * 0,0
8. ¥ 6.0
O ¥ 00
. * LR
(. * 0.0
£, * 0.0
&, ¥ 4.0
0. ¥ .0
i. * 0.3
&, ¥ §.0
0. * R4
0, + 0.0
¢, ¥ 0.0
g, * G0
0. * 0.0
0. * 0.0
Q. * 2.0
0. * 0,0
0. * [(RH
{. * 0.0
g, + 3.3
0. * 0,0
2. * 0.0
G, ¥ 0.0
. + 0.0
8. . 0.0
0. £ 0.0
o, + 0.9
2. * 0.0
. * 0,0
. * 8.0
1. * 4.3
i # 0.3
BTRACTED

ADD

#  ENDOGENDUS CLASE

1

Uu ?
GO0
2,00
0.00
.00
6.00
000
3.00
D.00
§.00
9,00
.00
3,00
0.00
2,00
0,00

130,00
0.00
0.00
0.00
000
9.00
4,00
(.00
0,00
¢80
300
0,00
0,00
0.00
0.00
0,00
0,40
(.00
.00
0.00
U0
8,00
.00

160.00

MASS
MELJAN* MEDIANY
AREA EGUI. AREA £HUI.
DIAMETER  DIAMETER
(i) (LR

RS REEREERERS
FHEREF EREFERREFE
FRFRNE EERXEEREFR
HEEERE FREXPPREES
EEEERE FEEEEENRRE
FEFREE RREXEHEFRS
FREREE REERLEXTEE
REREEE XRRRFREFEE
RO R
FEEREE ERRNFRRRAR
FREXEF FAFREERRER
FEFAEE FEREIFHEER
EERERS FEXREXEREF
FEREEY HXRHERERLE
FEREFE FERELEREER
FEREFE FHERRLERERS

.30 2.3
FEERRE HEHFERERS
FEREE RXERTEREAN
EXRERE FRREEFRZEN
HERAEY XXX REEREER
FERHREE FABREEEERF
FERHEE BREREFEEEH
RREHE ERRRF NS
FEEFHE RARRERREHH
FEEREE FHERFETHEE
FERERE ERAEEEREAR
FERRER EARREFREER
FEREEE FERREFEEEE
FEEREX FEENEFRFER
FEEREE EHHREFHEER
FEEREX FERRFERELS
FEREERE FHEEEXXEER
FREEEE RREEFEEEER
FEEEEE KRR
LR BRRTRRERER
EEEREE FEREEREEES
RHEREE EREAFRRERE
FENEETE RERFEREREE

0.30

.30

320

AERD-
DYNAMIC
DIAMETER

FREERERE
FEERELES
EREREFRE
SREEEEES
EEXRRE R
FHEEE R
EEEEFEEE
FREEEF LR
REHXEEEE
BHEENERE
EREHEE R
EEEEREEE
kazel s
EHEEEERY
EREEFERE
FEREEELE

067
EHHERER
RERERERS
FEERERENS
ez it i)
EEREER#A
FEEEEREE
FEREERHE
FRRARF RS
2221222
LER AR
FHEER R
EEXREEEE
RERERERE
SRR R
REEEEREE
FERRRERE
FFRREFEE
FHERRFEE
FHEREFEE
REREREHE
REEEEEAY
FEEEERRE

0.5
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SUMMARY OF PARTICLE

LUNG SAMPLE: LUNE 22 - PREP 2711 U-1 &ML 02398

NUMEER  NUMBER  NET TOTAL
TN IN I NET TOTAL
NUMBER 100ML MEELN 1o0mL PER GRAM OF
PARTICLE CLASS FOUND  SOLUTION  BiANK  SOLUTION DRY TISSUE
.................... mmme fmm mm fm mmmm fme memee s
X X A0 K

SiLICA 455, 19.5 2.1 19.3 5090,
ALUM, SILICATE 164, 17.8 Ay 19.8 2217,
-KACLIN-LIKE 250, 1.1 G0 1.1 2723,
-k FELTBR. /MICA 110, 4,7 .G 4.7 1237,
-FE AL SILICATE . 0.7 8.0 0.9 236.
-CA AL SILICATE & 0.0 0.0 .0 .
-ALBITE-LIKE 2 4.1 0.0 0.1 13,
-NA TR AL BIL. . 0.0 0.0 9.0 G
-NA FE AL 8IL, L 0. 0. 0.0 1
-Ch FE AL BIL. . 0.0 0.0 0.0 .
-AL SIL--TR FE 3. 1.3 8 £ 343,
-AL SIL.--FURE 7. R (.0 0.4 iol.
-K{FE) AL GIL. {8, 0.5 00 .8 204,
TALC-LIKE Z. 0.1 0.5 .1 Py
-PURE TALC 2 0.1 G 2. iz,
IFON OXIDE 33 1.7 Gl i 44,
SUTILE-LIKE 34, 1.3 .0 1.5 3z,
ALUMING-LIKE 12, 05 0.0 2.5 135,
COMBO-ENDOGEN. 7. 0.3 0.0 9.3 7
-PURE ENDOGEN, G, 0.0 6.0 0.4 G,
-TRACE-ENDOGEN, i, &4 Y 0.0 i
-BILICA-COMBO 3 Tl Gl il 34,
-4l SIL.-ENDOG. 2 O Ry 0.1 22.
SILICON RICH 26, .9 0.0 0.9 225,
-FE SILICATE 7. 2.7 9.0 3.7 191,
IRON KICH 2k 1.1 G0 i 27z,
-51 FE BINARY 9. 0.4 0.0 0.4 101,
-AL,EI--FE RICH 4. 0.2 G0 0.2 A3,
TITANIUM RICH 4. d.8 a0 0.4 1537,
-1 FE BINARY 2 0l .0 4.1 2.
-FE,50 TI RICH . .4 2.0 8.4 o
-AL,31 TI RICH kS .1 0.0 ¢.1 34.
OTHER AL SIL. &, 0.3 0.9 4.3 &7,
NG XRAYS 518, 221 4.0 224 3312,
ALUMINGH RICH pr 0.9 0.2 0.9 247,
-RURE 4L SIL. 2. 0.5 0.0 0.5 135,
-Fg,5i--AL RICH i 0.2 0.0 0.2 43,
-FE AL BINARY 2. U, 0.0 0.t 22,
MIGCELLANEDUS 3t 1.3 .0 1.3 345,
TGT. EXOGENGUS 1673, 4.7 fud 46.8 12282
pLL TYPES L85l T3 G2 .3 13435,

¥ OQGARTICLES IN BLANE ARE NOT SUETRACTED
¥+ ENDOGEMDUZ CLASS

ANALYBES

NUMBER

T
is

o o b o
i &

.43
O.00%
RV
¢.18
9,12

1.22

2,36
31.43%
1.34
0,73
.24
0.12
1.89

"

XOBENDUS

LI

31.5%
42,58
23.84
10,0%
1.93
0,00
g.18
0,00
.09
0,00
2.64
.83
.63
5,18
.18
{00
3z
1.0
0,55
0,00
0,82
2,26
0,18

Euk |
&)

[u

4
i

—

FE
o~

.37
0.83
G.37
{.28
.18
4,00

-

=]
[0

s 8L

F R B B S e )
) e €a] et TS
o -~ < R

2.54
100,06

RECTAR®
4RER EGUILL
DIAMETER

R EERES

3.2
FERREFERER

oL
E R A

FERHAFEERS
.0
0,43
G 7%
1.36
1.38
Y]
1,433
0.45
1,07
EEREREREREY

[P S
LR Y
1

Al

e
Yo
g7
&4
-

R 8 |

[

e
4,35
S
adi
0,56
0427
RS
§3S2 1222 3)
.37
0.l
.82
.57
5.5l
U, &8
L7
.38

.54

MABS

MEDIANX
AREA £6LUI.
DIAMETER

-t

- .
[N N

bl

LU U O B o)
.
A Gl 001 % 3

£

FHEEREE
3.3
FEEHERER
174
daLdd
EREHORER
240

-
Z.di

416

S
- w
g
A

L

- .
o ~4
[ ]

7 BN % I |

<o
~a
-~

(.38
FEHRS
1.2
.92
256
1.58
.47
3,98
L.BY

.89

AFRD-
[gd 8 £ 1%
DiNAMIC
DIAMETER

oo
FIIE IR R ]

o LT Fa e f

i b
Ex

HEEH R
5.6
EHEEFERT
2:06
FERFRERREY

ik

FAEE RN TN

- g
217
5,64
T
Rt S
L

¢«
1 -
T

- =
we i3

3.57
1,33
2.
G.81
FEEEARRERE
202
1.5l
2o S

A

SRR S R
L
i f

Hi

(s

(4]
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SUMMARY OF F

o] o i B BB L N 200 BT o A L a2 :
PEER 2715 Ji-LD, 04 UL DUL-CUE I

NUMBER  NET TOTAL
N ik HET TOTAL
1Ml iGOWL EER GRAM OF MUMBER  ZXOEENOLS

PRRTICLE CLAGS BLANk  SOLLTIDN DRY TIagdE & i
............... 4 memm hem mecme hawa - - ———————
-

Xid X (i
2. ¥ * * U.be {03 Zua%
i, BILICATE &, 4 ¥ ¥ FEEERE BERREEEEE FEREERES
DLIN-LIKE R ¥ * # FEFRRE FRIREREERF HEREEE I
FELDSR. /MICA & ¥ ¥ ¥ FEREET BFRAFERERE FREERERS
A SILICATE 3, ¥ % ¥ FERREE ERFEEEELHY FEERFHEE
AL EILICATE 0, ¥ * ¥ BRHEEE FEFEFIELEY FEFFHE R
ITE-i T 4, * * % FEARRF REERBFEEFE REFRERAE
CA AL SIL. a4, ¥ ¥ % FRERPE VEREFIRRES FREEFERS
FE AL SIL. 8., ¥ ¥ ¥ FHARES ERFREERTAE FFRRRERL
FE AL 5IL. 0. ¥ * ¥ FERREE REEFRREER FEREERRY
51i--TR FE {i. ¥ ¥ # SRR REEREERERR FEEEEEEE
1. --PIRE o, ¥ ¥ ¥ 0,00 FEREES EEEEREREEE FERERERE
B} AL BIL. . * * L3 0,00 FEAREE ERPEEERERE RERERERE
I G, * * ¥ 500 FERREE FPENEEREEE FEESEEE
E TALD i}, ¥ + ¥ 8,00 EEREEL ERRFLRRFES FEHEEEEE
OXInE 2. * ¥ ¥ 33,238 0.7z L. 1.2
-t I%E a. L4 0.0 * ¥ J.00 ERAREE REREFEREE FEEEFEEE
N&-LIKE 0, ¥ .0 * ¥ .08 EEEERE FRERFAFAES FREERTEy
COMBG-ENDOBEN, 0. * 0.4 * ¥ 3,00 FREEEY RESHEHEE RRREERRS
-JRE ENTIDBEN, N * IRE * ¥ 9, 0k FEFERY FRRRLERHER EFREEERE
~TRACE-ENDDREY, g, * 4.0 * ¥ 9, Q0%F FEEREE FEEEEREEEE FERRRREA
-S1LICA-COMBD o, + 4.0 ¥ ¥ 2,00 FEEPEE BREREEFLEN FEFPNBFE
-AL SIL,-ENDOS. &, ¥ 4.0 ¥ ¥ 3,00 FEEHEY FEEEEEREES FERREERS
SILICON RICH g, * G.0 * ¥ GO0 FEREEE EREREERESF FEFRFERE
-FE SILICATE . * 8,0 * ¥ 2,0 HHEEEE RERERRREEY FEFAE R
TR0 RICH e # 0.0 ¥ ¥ L A0 FREERY FERREEEE FreEEiE
Ft 3. # a0 ¥ ¥ EERFEE ERFEREREIF FEEEEERE
o o, # 4,0 * ¥ EERERE FEREEERERF ERERRESE
i 0. * .0 * ¥ REREEE ERERENEELY FEEREERE
FE R ¥ £,0 + ¥ 0L 00 FEFREF FEREEFEEES FEEFEF AR
51 2, * 0.0 * ¥ 3,00 FERERE FEEXEEATY FHREEFE
H 0, ¥ 0.3 * ¥ 500 G, FEEEFE RERFFARREE FEHEEERE
0, * 0.0 * ¥ (3,00 o, FEHEFE FEFRFRRRE FEHEFEEE
Y5 i ¥ 3.0 * * 1A 67%¥ 000 0,485 0.4% G, 4%
i RIC 0 ¥ # ¥ 0,00 EEOEEY REAREF AR EEREREEL
JRE AL BIE S ¥ ¥ * GG FEAEES ERRRPEREAE EEREREEE
£.5 : + # ¥ 0,00 FHREEE SRR FRRE FHEHEFRE
E & * * ¥ 0 EHERRE EERRPRNREE FRAREEEE
2Ll ¥ * ¥ 8,00 R ) FREFEERE
¢ ¥ * 00 00,00 .58 1ES 7,54

3 SASTIS BT fa X h LAY SUGTRANTED
* RARTICLES i -E MOT SUBTRACTEL

2l
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Lidp SAMPLE: LUNE 22 - PREF 2712 U-% &ML ©-3%¢

NUMBER  NLMEER
| IN

NUMBER  1G0ML  Lo0ML
PHPTICLE CLASS FOUND  SOLUTION  BLANK
.................... S S

X 1o
428, 19.8
L1-18 il.b
234, 1.8
{23, 5,7

SILICA

ALUM, CILICATE
-KAOLIN-LIKE
-k FELDSR, /MICA

6.0
4.0
0.0

-FE AL SILICATE 27, 1.2 RY
-CA AL SILICATE { 0.0 0.0
-ALBITE-LIKE 3 .1 ¢.0
-N& €A AL BIL. 0. 0.0 4.0
-NA FE AL EIL, o. 2.0 0.0
-CA FE AL SIL. . RY, 0.0
-AL BIL--Tk FE 33. 1.3 .0
-RL SIL.--PURE 1z, 0.6 0.0
KRR} AL SIL. 21, 1.0 0.0
THLC-LIKE 3. 0.1 0.0
-FURE TALE 3. ol 4.8
IFON OXIDE 3. 1.8 U
RUTILE-LIRE . HR .9
ALUMINA-LIKE 3. 0.1 0.0
CimED- ENDOGEN, i, 0.9 0.0
~FURE ENDOGEN. Z. 0.1 0.0
-TRACE - ENDOGEN, 2, & 0.0
-5ILICA-COMED 2 it (Y
-AL 8IL.-ENDOG, L Ry 0.3
SILICON RICH . 1.2 4.0
~FE SILICATE . 0.9 a0

ooz
-

IFOK RICH
-51 FE BINARY
-Ai,3i--FE RICH
TITANIUM RICH

P O
v TP G e € 3
[ I o )
P
L <oon

-7 FE BINARY . 0.0 0.0
-FE,B1 TI RICH 2. 0.0 8.0
-4t 81 TI RICH 5. 0.3 0.0
JTHER AL SIL. T .3 a0
NG XRAYS 403, 18,7 PRE
ALUMINUM RIC 9. 0.4 0.0
-PURE AL SIL. 3. 02 iRy
-FE\EI--AL RICH & %8 00
-FE AL BINARY L G0 iy
MISCELLANEGUS ig 0.8 G
TOT. EXDRENDUS Hi 7.4 A3
ALl TYRES LN 58,9 4.3

ANE ARE NOT SURTRACTED

NET TOTAL

IH KET TOTAL
100ML  PER GRaW OF
SOLUTION DRY TISSUE

m—m fem e
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7.7 4345,

218 4337
10,8 3494,
3.7 1334,
1.2 3.
(LRt i5
0.1 43,
0.0 ]
0.0 i
G0 {

. 5.
it 43,
1.7 337,
1.3 433,

=
—
o
F -

-}

o I e Y en o)
EB ok e b
Cad
o

1.2 388.
.9 2h4.
7 224,
.3 154,
.6 13,

D0
0.0 (1
0.0 0.
90,

105,

18,8 6002,
0.4 134,

0.2 75,

0.0 O

0.0 15

0.8 269,

47,3 1Z243.

NUMBER  EXTBENOUS

1 i
29,05 41.63
31.8% 45,864
15,99 22,92

8.4% 12.05

1.B5 2.64

4.47 0,10

8.2 .29

0.00 D00

3.00 .00

0.00 0,00

2.3k 3.23

G.82 .18

L, 44 2,06

0.2l 0,25

0.21 0.9

Z.446% UREY

[
-1
o
ra

0,29

0.7 0.89
0.14%¢ 0.00
0,142 .00
¢.l4 2.20
&7 0,10
1.78 2.5

1.88

1,03 1.47
873 1.08
§.07 0.10

0,89 1.27
.00
5,00
0.39

U .49
27,404 30
0.62 .88
.34 .45
.00 000
0,07 010
1,323 1.7

89,74

100,06

MAGS

MED AN
ARER EGUL
DIAKETER

0.58 3.34
.59 2.8
0,50 2.54
0,71 Z.38
I 2.73
4,68 0,48
.48 i.32
FEREFEREET O BRERREER
REREEFEREE  FREFEEEY
REEERERY
.40
1.2
2489

4,7
0,76
3.18
2,61
1.8
4.04
0.24
0,53
4,31
0,53
1ok
2.50
Sl

.37 Sl
9,55 .58
0.31 .73
ERIRRESRES  FRELBEEY
HERHRRIEEE  FREXEARE
(.24 G.41
0,45 2.20
) 2.9
G.57 .08
(.58 0,72
FEFRREFERL  BEERARAN
.83 &,

0,58 3.R5
{0,480 .22

MELTAN?
AREA EGUL.
GIAMETER

&ERD-
Ovnaxic
DiIAMETER

8
)
L

-
T

LA = o L1 Jdn ke 06

FHERE N ¥ H
FRELEEETRSE
FAEHEREF Y

= =
vor

S

=0

dn
=
.

i

Bl T e b3 f

D I BN R SO i}

a) bew pn ga
P, oo

e

o R

Pt I )

s
W

Y
7.4

ERHEEREEAE
0.3
3.7
2.0
L
1.2

FEEERERFHE



LUNG SAMPLE: LUNE

SILIC

ALK, BILICATE
~nADLIN-LIKE
- FELDSP. /MICH

-FE AL SILICATE
-Ch AL SILICATE
-ALBITE-LIKE
-NA CR AL 5IL.
-Ng FE QL 51&.
'Cﬁ FE u& ]
-AL aIL--TR FE
-AL 5IL.--PURE
-K{FE} AL SIL.
TALE-LIKE
-PURE TALC
IRON OXIDE
RUTILE-LIKE
ALUMINA-LIKE
L{iMBO-ENDOGEN.
-PURE ENDOGEN.
- TRAGE-ENGOGEN,
-SILICA-COMBO
-AL SIL. -ENDGG.
}h h R
-FE SILLCHTE
IREOY RICH
-SI FE BINARY
-HL,5I--FE RICH
TQNIUM RIC

s
-FE,

T

INHP¢
I RICH
I
!

i —q ETF

RICH
L.

OTHER

NI XRAYS

ALLMINUM RICH
-PURE AL SIL.
-7E,51--AL RICH
-kt AL BINARY

MISCELLANECUS

TOT. EXOGENIUS

il s

LD

™ et b f

e LY En

5

2% - FREF Z

NUMEER
I
LoomL
SOLUTION
———— é_._

MUMEER
FOUND

Xig

33l 4.5
334, KRS
156, 1.4
101, 0.5
8. Gl
Q, 0.8
=5 0.0
1. 0.0
0, 0.0
0, {.0
2. 0,2
7. 0.1
i7. 0.2
2 LAY
I, Ry
2. 0.2
33, 3.3
3. 0.0
7. @l
Zs 0,8
i, 3.0
0, .0
I, 3.9
32, 0.3
9. (U]
32. 0.3
14, 2.1
Ze 0.0
2, 9,2

Lanc)
oS
g

=
)
&

a
=

- U
HA 0.0
I 4,0
e i
26, .2

lmL J qha

NUMBER
I
100M
BLANK
- 6-

K1G

SUMMARY OF 2ARTICLE

I NET TOTAL
100M! FER GRAM OF
EOLLTION DRY TISSUE
- b-- AAAAA 6..-..

X10 Xig
4,9 2222,
del 1414,

0.9 425,
0.1 34,
2.0 0.
0,0 i1,
G.0 4,
0.0 0.
¢.0 0,
02 73,
0.1 25,
8.2 7z,
R £,
0.8 4
el 93,
0.3 ida.
{44 2t
0.1 34,
0.0 Be
0.0 i
IR 4.
0.0 4,
0.3 {39,
9,1 38,
8.3 135,
Gl 39.
.90 8.
2 91,
iRy 0.
0.l ZE.

=
o
-

NALYSES

NUMEER

(IR IR e .
Ve W .

ad D) T oes fa

o I w R v o }

0, 00%%
3,00
0.9
2.7
8
.78
1.22
4.17
) AC

Lats

600

0 B2
Ve

0,35
0,35
BLbiH
0,43
0.09

NOT SUBTRACTED

EX05ENDLS
Vi

51.41
32.72
15,19
.83
¢.78
2,00
.49
.10
2,00
0,00
.14
(.48
I &
0.19
G.iU
0.00

-

G060
NG

1A

3,

L

EIJ!‘—‘-
o3

ey

3

[ oo S % B
[ W |
+x ~1 B~

e
el

o
=

)
wn
1

HASS
MEDIAN#

AHER EQUI.  AREA EQULL
DIAMETER DIAMETER
(M [k
0.8 G, 448
0BT 3,68
€.57 4.5
- - o
.92 .30
FEERFEHRRT  HREEFEER
H 1.0
[ .28
FEEAREFERF FEEFEERE
FEEREEERI FHEFRFRE
7,61 17
0.43 1.01
t] .82
1.7¢ .89
Go43 0,45
.87 Z.81
.26 1.08
(L) 2.34
0.43 1,86
(ebl D87
§ea 0,00
EREERNFEES FAEERENF
0,43 0.4%
(i 20
(3,45 3.79
2,35 .56
4.30 i.51
.33 (.36
0.32 .49
FEEEERNRES FEEERERF
@;25 Ua:i
0.5 0,61
U.27 .33
8.54 1,44
5.) h}é ‘:" . :'l:‘
0,20 0,20
.88
&L B
.43
0,54
0,54 10.63

NEDIANY
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RERC-
JYNQV‘

*i*******‘

1.43
G40
FEREEERERE
FEREERERRF
Z.Ba
-1
Z.9%
3

g

38

[
-
[t

o,
4.54
Z.40
4,41
Gl
it

0
.54

FEEEEREERE
5,74
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fedd

1,37
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3.2l
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4 &2
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Fye

EXEFIREEFE
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Lo S N
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SUMHARY OF DARTICLE ANALYEIS
B ANK SAMPLE: BLANK 7O LUNE T% - FREP 7798 U-3 30ML D-4G
MUMBER  NUMBER  NET TOTAL
i IN K RET TOTAL
NUMEER 100ML 100ML 1o0ML FER GRAM OF NUMBER
PORTICLE CLASS FOUNMD  SGLUTION  BLANK SOLUTION DRY TIBSUE i
-------------------- - e L e R -
X0 X0 Xio X190
SILICA 3. * 0.0 ¥ * KRy
aitid, SILICATE . * YRY * ¥ 0,00
-hﬁELIN-LihE 8 * 2.0 * * .00
. FELDSP, /¥ICA 0. ¥ 0.0 * * 000
—FE &L SILICATE 0. * 0.0 * * 0,00
-Ch AL SILICATE 0. * .0 * * 0,00
-ALBITE-LIKE 2, ¥ 0.0 * * ¢.00
-N& LR AL BEL, a4, * 0.0 * ¥ 0.40
-N& FE AL 5IL. 3, ¥ 8.0 * * 2,00
-k FE AL SIL, &, + 0.0 ¥ # 000
-4l 5IL--TR FE 2, # 0.0 ¥ * 0,60
-Ai SIL,--FURE e * 0.0 * * 0.00
-k {FE} AL SIL. i, ¥ 0.0 ¥ * 9,00
ToiC-LIKE 0. ¥ 0.0 * * 5,00
-FURE TALE . * Ry ¥ ¥ 0.06
IFOH OXIDE Bs ¥ 0,0 * * 0,00
RUTILE-L IKE 1. * 0.0 * * 10,00
ALUMINA-LIKE 0, * 0.0 * * 0,00
COMBR-ENDOBEN. i, ¥ 0.9 * * 10,00
~PURE  ENDDGEN, 2, # (R * ¥ R
-TRACE - ENDTGEN. I ¥ Y] * * 10,008
-S1LICA-COMBO &, * 0.0 * * 0,00
-AL ZIL.-ENDGE, g, * (.0 * ¥ R
SILICON RICH s * Ry * * U.50
-FE SILICATE 2, ¥ 4.0 ¥ 4 yRvH
IRON RICH ] * 0.0 * * 0.5
-S1 FE BINARY i, ¥ 3.0 ¥ * 0.0
-Ak 8I--FE RICH t * 0.0 * * .00
TITANIUM RICH £, * R * * .00
-T1 FE BINARY 0. * 0.0 * * 0.00
~-FE.ST TI RICH . ¥ 0.0 * * 000
-AL 81 TI RICK [N * &0 ¥ * .00
OHER AL SIL. B ¥ .9 * ¥ £.00
NI XREYE 1. ¥ .0 * * 10.00%
ALUMINUM RICH . ¥ (LY * ¥ 0,00
-FURE AL sli. . * 0.0 * * G.00
-FE,5I--AL RICH g, ¥ 0.0 * ¥ 0,90
-FE GL BINARY {. * 0.5 * * 0,00
M. SLELLANEDLS . * 0.0 * * 40,00
TOT. EX0GENDUS E. + £.1 * ¥ 80.00
ALL TYFES i, * Gl * * 100,00
4 CARTICLES IN BLANK ARE ROT SUETRACTED
¥ ENDORENOUS CLASE

EXQGENOUS
i

37,30
.00
3,00
.06
0.00
.00
.00
{0
0.00
4,00
.00
0,00
0.00
0,00
0,00
0,00

12,50
(.00
0,90
G, 00

.00

IREY
0,00
0,00
0.0
.00
0.00
.00
500
AL
0,00
a4,00
UNEE
30.00
100.00

MASE
MEDIAN®  KEDIRN
AREA EQUI. AREA EGUI

DIAMETER

DIAMETER

.82
FEEEERFEEE
ERERERXETH
ERRREENREE
FHEREREE
FEERERERFE
EEXAEXRNEF
FEHOEREEX
REFEFREER
EREFAREEER
EERELEERER
FEXEEXRELF
FARAEERREE
RAEHHENEEE
AREREE REEFREERES
FEEERE XERERERRSE

0.4% IR
AEREER HEREEXFSES
) 07

Wasi Vag

FEEEHY FEEFLIEEEE

.37
FFEEEF
FEEREE
1EEENE
(222231
HEEREF
FHERES
TEENEY
FEEERY
*EARES
FERERS
FREREY
£XEAEE
FEAERY

.37 37
FEENAS
SFEEES
fR 2]
FEREEE
FERERY
FEEERE
FeEREE
FEEERS
(223323
EEAERS

lun’
FERRRRREAR
FARERI LRSS
FEXRFEREIR
SERRELREEN
RN RRY
FRERERARKS
FHEEEFEREF
EFEEEERERE
FHEEREAREN
EHHREEFRES
FEEREF FFEEEFEAER
RERERE HARRFFEER
$.37 04,27
FEREEE BENFREENEY
EEERRE CHERIEFRER
EERERE ERAEEEEIEE
FLEREE BHERBEEREY
0.81 1.58
0,30 1.4

AERD-
LVNHMI
DIAMETER

FEEREFRH
EEEXKE KA
FEXERX A
EEEREEHE
REESxFAs
EEEREEEE
E23 2 32231
EHERIE
FEEFEERY
FEFREEEE
EFEERESR
EHEEXFHE
FAFEEFRE
FEEEE L
FEEEREEE

1
JUFRV S

FEFREAE

¢.53
FARRRL N

3,83
FAAERT Sk
FERREEE
FEFEELRE
A4 EEEEE
FEERAELE
FEEERERE
FEEFESRE
#EFRERER
¥EHRREEE
FEHREEEE
FEEFRLER
REREEERE

4,37
#EHERERE
REFFREEE
FREEELLR
HEHEEE AL

et
el
- mm

Jeid



LURE SAMRLE: LUNG 2

SILICA
filM. SILICATE
~KADLIN-LIKE
K FELDSP. /NICA
-FE AL SILICATE
~CA AL SILICATE
-ALBITE-LIKE
-HA Ch AL SIL.
-NA FE AL SIL,
~EA FE AL SIL.
-AL SIL--TR £E
-AL SIL.--PURE
-K{FE} AL BIL.
TALC-LIKE
-BURE TALT
IRON OXIDE
RUTILE-LIKE
ALUMINA-L IKE
COMBC- ENDOGEN.
-PURE ENDOGEN.
~TRACE - ENDOGEN.
~31L1CA-COMBO
-AL SIL.-ENDOS.
LLICON RICH
-FE SILICATE
IROK RIZH
-51 FE BINARY
-AL,3I-~FE RICH
TITANILM RIZH
-T1 FE BINARY
;81 TI RICH
-aL.HI 71 KICH
T7HER AL SIL.
NG XRAYS
ALUMINGM RICH
~PURE AL SIL.
-28,51--AL RILH
~FE AL BINARY
ISEELLANEDUS
TOT, EXOGENDUS

[£4)

-T

o

HYSIE
[ m P

NUMBER
¥

ai

NUMBER 100ML

FOUND  SOLUTION
_____ ———— é_,
XL
342, 5.6
2. iT.7
241, 6.5
e

3 .t
1N G. 0
N VR
0. 0.0
32, 1.1
4

o o
i I S
I v G 5 B g ]

4. .
9. 1.0
9. 0.3
4. {,8
3. .1
i. 0.0
3. 0.1
3. 0.1
. 1.0
i3, 0.5
26, 0.9
1z, d.d
1. 0.0
g, 0.3
0. 4.0
g, 0.0
3. 4,1
i1, G.4
21 1.6

1

-3 fa) LR e

. G.1

a, 0.
Q. 0.8
16, 0
1094, 8.4

Z - PRER 2714 -4 THL D415

NUMBER
IN
LO0HL

SUMMARY OF PARTICLE

NET TOTAL

! HET TOTAL
100ML PER GRAM OF
SOLUTION DRY TISSUE
e e e PR

Ko o1
12,4 54,
17.7 £B08.
8.5 3289,
£l 1953,
9.9 333,
0.6 [
3.1 i,
VR U
g.0 G,
0.0 0,

ol 434,
(.4 149,
f.d 393,
Jed Bi.
Ul gl,
.9 290,
1.0 393,
el 122,
Uabs 7.
0.1 41,
8.0 14,

41,
4.

o
-

o
PO,

1.0 293,
0.3 176.
0.5 Ja3.
0.4 143,
8.0 i%,
0.3 122,
0.4 0.
0.0 0.
Ol 41,
S.4 149,
7.5 2898.

4l

Fon
—

Gal 7.
2.0 i,
G G,

217,
14784,

ANALYSES

NUMEER
=

-0
&

Ll S B |
(I o QR I S
a

,1
—
P

o1 [ e -
o~ LY Lh

O
:
5

B
Lo R e
P ]

L

oo O

— D

= o R )

Ll o e N
- W

:'2-

e

-
2 owa (N e P e G B G
0 o2 — (h n

o

L

o

o
-

3
<

0, 20kE
0.00+%+

ot o I A
" P

~

0 Ly Ll

a3

.

et R el |
o

o
L=

&
=]
]

0.568
0.00
0,00
0,23
09.83
16.08%¢
.23
¢.15
GGG
G.00
1,20

BZ.¢{

85,5

HUIRTE

EXOGENCUS

fx

6.00
2.28
5,18
0.00
D00
147

PR
100,40

eI
AREA EGUIL.
DIAMETER

ERERREFHRE
1.54
KRR ERRRY
FEEARRIER
FRERFAIEEL
0,64
Gabd
.07
0,57
0,37
0,47
.45
(.36
¢edd
.30
.45
0.37
-

sy
0 5"

Vs

.51

ERERERRREF
6.3
0.37

nofC
1R )

3.68
.61
FEREEEFS
FRRREAHAAT

0.43

ARE

oY
il

SN & o

&

(R s R |
[}

DL e B R W |
-1 ~0

ff: kY

ot

FREFIAES

280
FREERRES
FRRERERE
FEEFRIEE

b
Z.51
-
L Ju
- -
3.59
I
Ladd
- ;e
Ladd

2.1
123
1.8
= a2
Lt
0o
AT
ot

1
[RtrS

1.4z
1,54
4,00

H. 4
[

Loyt
¢
£.37
G.9E

FEEEXEER

FEHEEREEE

-

—r
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ra

wl
~L1

[

o

b
0.7
0,47

TEEFEERF

FEEFRRAF

o

7.7

4,51
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AERG-
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4] e O
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7.3
$EXFEBEFE
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o
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SLMMARY OF GARTICLE ANALYSES

LUNG BAMFLE LUNG 22 - PREF 2715 U-5 THL -397.481

NUMBER  NUMBER  NET TOTAL My

I I IN KET TOTAL MEDIANY MEL

NOMBER  lo0ML QoML Lodt PER GRAM OF NUMBER EXOGENDUS  ARER ;QUE. ARE
I !

% GERD-
\ !
FOUND  SOLUTION BLANK  SOLUTION DR TISSUE 2 (! DIRHETER I

35
i
gaUl. Damil
ET

PRRYICLE CLASS i METER  DIAMETER
ffffff e = & e SRS e - - S Smemmmes e
Xio X0 Xid .98 {1} HILY ]
SoLICH 447, 13.8 i 13.7 5 I 43.75 0.4 3.28 5,34
ALUM,. SILICATE 424, 1.6 Ry 13.8 =07, 21,67 41,71 .54 2.63 4,35
-KACLIN-LIKE 217, 6.7 3.0 6.7 3/e3. 11.09 1,55 0.48 .40 4.7
- FELDOR, /MICA 131, 2.0 0.0 4.0 1547, &.&Y 12.8% 4.5% z.70 4,33
-FE AL SILICATE 12, 0.4 G0 0.4 142, 0.41 1,18 0.3 22! 342
-E,.. ;.(‘_ HILICQ" C'i. CI.‘J 'Ce.@ {3'{) U. 5}.{75 Q,{}Q FEFEFEEERS EREFEERF  SRESEXFERE
-8 BITE-LINE Se i 0.0 0.2 7. HIREH 0,59 i S
-N& TR AL SIL. i 0.6 &0 ] 12, G085 8,10 1.26 1.7
-NaA FE AL SBIL. {. 8.0 0.0 4,0 1. .02 6,10 0,55 0,53
_E;,_ FE A‘ S.L- [g| -{_;.;:). {;IQ {;J} {:_ (}‘{)(} {'),{H} EEEREENELS FEER RS HEREEA
-AL EIL--TH FE 9. 0.6 PRE b ok, 4,97 1.57 .21 s §.1%
-AL BI{,--FURE 3 URE L 7%, .41 G 7 0,45 204 4,57

e

-H{FE} AL SIL.

—
<0 () LT s LT
S

Z

4 PRE 0.4 185. 0.7
i &8 Gl KL TR T b
1

7

-
G
[we]

1.0z 4.47 &.65

Thil-LIKE 0.3 0,35 0.3
-PURE TALC . 0, 0.0 U1 35. 0,19 0,30 8.38 4,34
1ROW OXIDE B89, 2. 2.1 2.6 i0la, 4, 37%¥ 0,00 G 42 2,93
RUTILE-LIKE 3i. 1.0 G.0 1.0 366 1.58 3.05 0,31 2.17
ALUMINA-LIKE 5. 0,2 4.0 0.2 %, .41 .79 G40 0,48
CUMEC-ENDOGEN, i7, 0.3 G 0.3 201, G.B7 .75 .09 {1.88
~-PURE ENIIDGEN. 7. 0,2 GG 9,7 B3, , 3&4¥ 0.0 1.79 .2z
-TRACE-ENDGOGEN. Z. 0.1 &4 0.1 24, 0, 108 0.00 .40 (.44
~SILICA-COMBC i, 4.0 G0 0.0 12, .05 G, 10 2.8 2.9k @ Eu
-AL SIL.-ENDOE. 0. 3 3.0 8.6 1, .00 G000 HHRRREREEE BRERRREE BRRERERR
57L1C0K RICH 24, G.7 0.0 8.7 284, 1.23 .38 0,38 1.4 2.2
-EE SILICATE 7, G.8 0.0 2.4 N 0,97 1.57 0,45 i.48 2.57
IRON RICH 3, RH 0.0 1.4 366, 1.58 3,08 0,40 4,15 E.g2
~81 FE RINARY 7. 0.2 .0 0.2 83. 3,3 0,69 8,55 2.25 4,87
-fL,8I--FF RICH 3 0.1 G0 0.1 . (.13 4,50 (.83 0.9 P
TITANIUM RICH . 4.3 0.0 0.3 135, (4,58 1.0 (.38 1.18 .81
~T1 FE HINARY O 0.0 .0 3.0 0. 0,00 0,00 FEERERREEE  FRRREREY FRERRRERE
-FE,=1 TI RICH §. a4 0.0 a1 47, 0,20 .39 .33 0,38 4,77
-fL,51 T RICH 3 0.4 (LR .1 a9, 015 330 3,55 02 2.43
OTHER AL 5IL. 1, 2.4 4.0 0.1 §7, $.320 503 §.30 G.42 0,83
N ERAYS 247, 26.0 0.5 26.0 BT, 43.20%* .00 I 255 Z.23
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4, Pl 0,8 gl 3T, 4,26 0,37 (.28 G35
i, .0 0,0 0.0 24, 0,07 0.05 5,58 .59
3 &l .0 9.1 1. 3021 027 .59 4.3
i, 0.4 4.0 G0 4. .07 (.05 {1,558 1.4
;:; . Q . Q {3 . Q :1 . i3 ,;:; . i, Q(} ::j . g(‘; FHERETRERES FEEHEREE AR F R
L 0.0 5.0 4.0 ] 0,00 &, {}{;. FEEFEFFREE REFFEREE SRR EFRESL
‘ 18, 0.5 8.0 v [y .51 1,63
-Gt :;L.--PL;P.E 25, 8.7 3.0 8.7 .77 2,24 ¢.31 i
-E{FE} AL CIL. 23, 07 0.0 07 17t 2.28 3.7 3
THLD-LIKE 14, 0,5 Q.0 A iz 1.4g o8 s
~-FURE TALS 14, o4 .0 .4 4,599 NG { Z.7
IHDN OXIDE 13, 0.5 G0 2.5 1, 2G% 0,00 G A
RUTILE-LIRE 43, .3 .40 1.3 2,15 4,47 3,84
AL UMING-LIRE 2. Tl .0 Gl 0,14 0,18 b Ry
CUMES-ENDOGEN, 7, 4.3 0,0 0,5 &84 0,73 G 5,97
-HURE ENDOGEN, i. .0 .0 Ry 0, g% [EREY el 0.5
-TRAQE -ENDOSBEN, a, 3,0 3,0 a0 G ., 00%% 3,00 REEEERFEEEE EFEEEREPE
-SILICA-COMED &, £, 8.0 8. R {.28 REX 2,51 1032
~AL SIL.-ENDOG. 3, 3. 0.0 &0 g, 0.0 GO0 **H*H*H FEFHHE FREERREE R
5ILICON BICH it 0.3 .G 0,3 2al. .78 100 (.78 3.48 i
-FL SILICATE Z. .4 .4 0.4 3. §.14 .18 0.75 7
IRON RICK 22, 0.4 4.0 G4 SiZ. 153 1.97 (.35
-5 BT BINARY 3. 8.1 G 7. g.21 .27 A
-At,5I--FE RICE 1. 8.0 4.G 2, 0.7 .09 .13
TITANILM RICH i3, 0.4 0.4 353, 1.05 1.3 .31
-Ti FE EINARY . g.0 0.0 {. 5,00 (.00 FEEEsaee
-FE,51 TI RICH Z 0.1 6.1 47, .14 018 .52
-At,51 71 RIGH g, ol 0.1 118, (.23 .44 Doih ¢ .32
JTHER &L SiL. i. 0.4 0.0 24, .05 (.48 0,48 R
R XREYS 301, gd.6 8.5 il 0.0 (.54 i.8% 1.H7
LM RICH 10, 3 0.3 237, 0.91 1.4 st
RE AL SIL, s. .1 .1 iig, .46 0.55 103
gI--AL RICH 3 2.1 | 71, 027 1.5 .82
AL BINARY I IRy 4.9 24, .05 .30 LIy
;ANEOUE 12, 0.2 G 2Bl. 1.08 5.2 3.08
XOBENGUS 1093, 31,3 312 25979, 100,00 3.34 5.7
LLL TYRES T7.48 o057 2,84 LT3
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SUMMARY OF 2

NMBER  MMBER  NET TOTAL e
i IN KN O MEDIAN®  MEDIANY
NMBER  100ML 16 [OOML  RER GRAM OF NMBER FXDBENDUS  AREA FRUL.
BARTICLE CLASS FOLND  SOLUTION BLAML  SOLLTION DAY TISSUE ¥ i GIAMETER
-------------------- e e S S e S -

G X1 e Xig (UM LU

375, 13,3 Gl 2.3 3330, Z6.44 33.43 2463
£46, 2.2 iy 2i.2 9215, .72 S7.81 .87
~KADLIN-LIKE 200, 3.8 2.5 4280, 21,23 25,83 .77
- FELDBR. /MICA 235. 8.4 B.4 3634, iB.13 22,52 3.95
Al SILICATE 3. 4,1 51 43, 8.2 0.27 2,53
~-Ck AL SILICATE 1. G0 n,u 06 i4. .07 6.09 0.24 0.7
-ALBITE-LIKE 4. 0.1 8.0 i 5. 3. 78 .36 5,78 2,51
-N& OB AL 3IL. & o0 4,0 0,0 g, 00 S,00 FERRREEEEE OHREEREEY BRRREERRRH
-NA FE AL SIL a, 4,0 3,0 3,0 a0, 3,09 3,00 RREERERRRE O ERAREEEF  EFRERFEERE
-CA FE AL 81 i, 0.0 4.0 e} . 0,00 (1,00 SEREREEEED  EFIRRERE  REELEEAEE
-aL 3li g. 0.2 9.0 0.3 138, h.64 a4.81 (.t 3027 EREL
-AL & k< 1 2,0 1.1 7. L34 5.7 .44 8T Eo 4l
-HIFE) . dob 2.0 Db 242, 1.20 1432 d.gl 232 4,15
THLL-LIKE S 8.2 .0 0.z K I (.44 G55 .55 L7
-RURE TRLC 5, 0.2 9.0 0.2 71, 0,35 0.43 0.5 .95 1.57
[ROK CYILE g, .3 0.0 .2 108, 5034 GO0 045 158 7
SUTILE-LIEE 35, 1.2 R LeZ 208, 2.32 3.5 4,28 1.7 3.8
ALUMINA-LIKE 4, U (.0 %l . 2,28 4,33 G.bi 0,47 144
COMBG-ENDOBEN. i7. 38 2.0 0.4 243, 1,20 2.90 (.43 2,32 3.37
~PURE ENDOGEN. 4, .1 0.0 0.1 57, 01, Jo*¥ .00 0,46 2.3 &40
-TRACE-ENDOGEN, 3. 2. 6.0 i 43, 0,218 .00 0,37 33 .93
-gliggg-ggmga 3, Y| 0.0 0,0 . 80 GO0 EEREEREEEE BRERREEN RREBEGRERN
i BIL.-ENDOE. 1. (.0 0.0 0.0 i4, T 0.0% £,83 U.83 i,37
SiLIEﬁh RICH b, ¢.2 .0 0.2 Bé. G.42 0,54 ] 0,75 1.34
FE i {0 0.0 0.9 i4. .37 .09 513 bt 5.2
{ 7 0.2 G0 ez 74, 0,47 0.57 0.37 4z 3%
1. .0 R 0.0 i4. ANE 3.0% 0,37 .37 .70
3, 0.0 0.0 0,0 @, 0,00 0,00 FOHHEHEEE O IRORREEE RERREEREE
i, ¢4 .8 0.4 18, 4.7 $4.97 J.28 1.89 4,20
t 0.0 ¢.0 0.0 4, 40 G 0.07 (7 AL
a, 0.0 2.0 0.0 o, {, B REREEREREE  FEEREREE  REREEREERE

N G.2 .0 4.2 1. G 5.3 .84 G080

i 6.1 0.0 0.1 . 5 0,81 877 .27
32, 7.3 0.6 9.2 4008, 19 0,80 1.82
A ““‘&L* qIed 7. .2 0.0 0.2 g H 3,58 1.47
~-pURE &L SIL. 3. 2 2.0 4.2 7i. { 837 HRLE
-F%,51--AL RICH i, 0.6 i 2.0 . FHEHEHEREE  FRARRERR
-FE AL EINGRY L. .4 ¢.0 i%, 6B .68
¥ISCELLANEDUS 7. 3.3 2.0 2.3 i2 1.7? 0,30 0,98
TOT. EACERNGUS 1125, 36.8 .l 38,7 15944, 165,00 a.5E 3.22
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SIMMADY AT AADTICNE inl vooo
SUMMARY OF PRRTICLE ANALvEE:

int U

LUNE SAMPLE: LUN

351, 18,8 2.1 18,4 S1BT. 35S 33.7% .56 Z
1TA3 684G, 32,48 R 32,4 Wres, BRE2 38,86 (.85 3
N-L 258, 14,2 Y 4.2 4727, E.E 25, G.EG H
EELDSE,, 3%, 1.0 .0 L0 3EEL. 15,88 20,09 Gai1 3.&7
AL EI 4, 0.2 0.0 3.2 I 03 4,79 .82
AL S a2, .0 0 0,0 o, 8,00 T FREREREEES SRREERER  FARERERENE
ITE-L 3 0.4 0.5 Sl 56, 0.5 .37 He 2.5
oo oAb a, 0.5 ] o0 G, 5,00 FHEEERERRE  RLERERFE  XAFFIRRIHA
FE AL h G0 4,0 4,0 . s EEERSERERE  FESEEERE FRRLFERIEE
FE AL . 0.0 0.0 0.0 R G 0,00 BFFRCRERE  ERRREERE RRERRRERRE
5IL--TR fE 2, 5.2 0.6 1.2 3. &l 246 U5 1,02 &7
Sil.--FURE 3. 1.5 IR 1.9 519, KRcH 3.38 G5 L.ha LR
-k [FE} AL SIL. 37. 1.8 0.8 1.8 T84, 3,13 3,26 0.87 5.02 3.24
TRiC-LIKE 0, 0.0 8,0 -3.0 -1, 0,00 - FREREERRFE  RREERRER FARFERREIRE
~PURE THLD a, 0,0 0,0 8.0 3, 0,00 0 EEFREEEREE RREEREEE FEREEREIER
IRON OXIDE g, 0,2 0.0 0.2 9. Ja.gies (ALY Va ki .78
RUTILE-LIKE 24, 1.1 2.8 1.1 377, 2.0t 2:06 33 Ll
BLUMINA-LIKE G 2.0 .0 -0, 0 =L =600 OO0 BERREEREEE ERREEEEE
SOMBC-ENDOGEN, i, 8.5 Y 0,5 13 0.82 o :
-PURE ENDOGEN. Ze O.1 G.0 H s O, 174 .00
-TRACE -ENDOGEY, 2. 3.1 DRy Dot GZe O, 174 .00 Ga
-2ILICA-COMBD N Gt 0.4 4,0 . 0,00 I ARERRERAEEE IR
-AL 3IL.~ENDOG. 2. (3 J.2 0.4 3z. .17 017 1.7
SILICOM RICK =, 0.2 0.0 0.2 7%, D.g2 G435 HR
~Ff GILICATE O 0.0 .0 0,0 3, 5,00 0,00 FEEEFFEEES FREEERR LR
iFOH RICH 9. A (R (.4 139, 0.7 0,76 .37 4. 13
-1 FE BINARY . Y] 3.5 G.0 un .00 0,00 EREREEEEES HHE
~AL,81~-FL KilH Z. 0.1 0.0 0.1 <. 0,17 0,17 .32 375
TITANICM RITH 0. 1.0 9.0 4.9 316, - 1.72 J.28 0,74 z
~T! LE BINARY o, 0.0 0.0 .0 HR oLon 0,00 FEEEreERes FREFFEEE FFAELEELFE
-+£,51 TI RICH 8. .0 8.0 5.6 0. 0,00 .00 $EEEEEEEEE HRERREEY BEEERREEEE
-fL,B1 7T RICE i4, 4.7 6.0 07 232, 1.19 HICH i .41
GYH:EAkL 5. 7. 3 0.0 2.3 ill. 4,39 0al G.37 1.23
ML XRAYS 8. 4.9 B.G 3.8 21z, 1,45+ 8,00 G.8¢ e 3.43
ALMINM RICH g. 0.4 0,0 0.4 143, 0.75 .78 .04 1.7 7.3
c (U1 0.0 [ 48, .25 0.2 0,13 {4,532 092
4, 0.2 .0 2.7 43. 0,34 203 (.38 s il
&, [ 0.0 Gt 0. G, 40 GO0 REEFEEEEEE O FEREEEER  REREFREEFY
. iJed ] G.3 24, G.oit 3,51 .24 [
LIET. py) {.d JT0 18347, 57.89 106,00 0,55 .88
fiL TYPES 1183, 38,3 U2 5. i87El. AD.GL 77.385% 4.7
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tonem e A ma e e R _AgE
Lug ZI - PRER Zg&7 L-& 1ML D-480

MUMEER  TXGBERNCLE
i L CIAMETER
i
325, £.4 Gl g4 ad%4. 87 3
ILICATE 275 3.4 04,0 9.4 1338, &L Z
AL IN-LIKE 3. 3.0 8,0 8.0 alls.,  28.95 J.45 z
-¥ FEL DGR, JRICA 17, 4.4 J 4,3 4364, 201t 077 3
-F2 AL SILICATE 3, J.1 I 9. (.46 (.04 1.3 2047
DhOAL SILICATE 0, 5.0 G0 b .00 HEFREAERAE  FREEEREY  ARNBEBAEXS
q Lk kN Gl g Gl &, J. 28 S
0, 0,0 R 0.0 3, o FEEREEREES  RREREEEE  SERRREFRAS
0. 0,0 a0 : 0, 3,00 EERFEBAREE  AEEFRERE  ARREEERERE
O, GG G0 . oL 00 GO0 RERARERERT O BRREREEE ERMNRRRERS
4, 3.3 0.0 &3 47, .22 e 7 1A2
W 12 0.0 L 1210, T.E8 Z.8L (.42 L.iB
24, el Uab 375, £r08 2:.78 Lol L.5E
1. 0.4 IRy 8, 008 { a7
o, 4.0 i, 5,50 3 FEERRERE  EREEEREEEE
T {0 Qul iZ4. {, ogk¥ . l.8% b0
i%. G4 1,4 364, i S LI
0, e ~G,0 ~T. ~U.0 FRERRERERS
1, Ry . 3,37 i
3 .0 & {4,205 §.46
3, 0,0 3, FRERRRETAT
-3 g, & a, FEREREAFEE  BEFRRERE  FREARRRERE
-AL 3IL. O, G0 FRLARRFFRS  SEEEEREE SRRESEERAE
SiLI0EN RICH £, HRE ! 1i%. 2.
BILICATE i .0 HRY 2.
HilH H. ¥ ib (.85 .8l
TL RINARY 2 3 G159 2,3 Qg
to-FE BICE 0, 0.0 .0 ) FEFFEERRRL O REREREEY O BREFLREFA
UM RICK ER 0.2 3 3,84 e AR 8,98
Ft BIRARY G, 4.0 L0 0 0,00 FRERREIREY O XEREREEE O FEESRRERFE
21 TI RICH i. 0.0 2.0 G S
-hieal T RICH R el R g 0,25
ER AL SIL. 2. R o Y i
MO XRAYE 4. 4.5 G4 2 W
#INGN RICE kN Ul 3.0 a.] &5
-PURE AL BIL. R HRE IR 0 IR LG AELEEES
i, 2.0 0,0 0,09 DY LT
O, 0,0 .4 0,00 7 FEEREFER R
4, .0 G.35 DA L78
10E3. 2 4,1 10 oS
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