
217. ---------­
A COMPARISON OF X-RAY 
FLUORESCENCE AND WET CHEMICAL 
ANALYSIS OF AJR FILTERS FROM A 
SCRAP LEAD SMELTING OPERATION. 
M. Harper, M. Andrew, NIOSH, Morgarm,wn, 
WV; T. Hallmark, Missi&Sippi Space Services, 
John C. Stennis Space Center, MS. 

Personal and area air samples were taken at a 
scrap lead smelter operation at a bullet manu­
facturer using the 37-mm styrene/acrylonilrile 
filter cassette, the 37-IJ'lJD GSP or "cone" sam­
pler, the 25-cnrrt Ioscituie of Occupational 
Medicine (IOM) inha!able sampler, and the 25-
mm Button sampler (developed by the 
University of Cincinnati). Pure, homopolymer, 
polyvinylchlorule filters were used lo capture 
lead particulate. The filters were pre- and pl)St­
weighcd, and analyzed for lead content using a 
portable x-ray fluorescence (XRF) analyzer. 
The filters were then tx_tnicted with di lute nitric 
acid in a sonic bath and the solutions analyzed 
by inductively coupled plasma optical emission 
spectroscopy (ICP-OES). The 25-mm fil1ers 
were analyzed using a single XRF reading, 
while tluee readings on different parts of the 
filter were taken from the 3?-mm filters in 
sccordance with current Nl0SH/OSHA 
methodology. The single reading from the 25-
mm filters was adjusted for lhe nominal area of 
the filter to obtain the mass loading, while the 
llitee readings from the 37-mm fi.lters were 
inserted into two different algorithms for calcu­
lating the mass loadings, one from NIOSH and 
one from OSHA, and. the algorithms were com­
pared. The !OM is the only sampler where 
materiaJ coUecced in the sampler, but not 
caught oo the filter, is in.tended to be part of the 
sampler. Therefore, the ca.s~ettes were rinsed 
separately to determine how this might bias the 
on-filter analysis, but ICP analysis found only 
insignificant amounts of lead, in line with other 
studies. All four sampleJs gave very good cor­
relations between the two analytical methods 
above tbe limit of quantitation of the XRF pro­
cedure, although the limit was lower for the 25-
mm filters (3 µg) th.an for the 37-mm filters { lO 
µg). For both types of 37-mm filte(, the OSHA 
algorithm gave results closer to the ICP va{ues 

than the NIOSH algorithm. 

218. ---------­
POTENTlAL WORKPLACE EXPOSURES 
FROM METAL CASTING PROCESS 
EMISSIONS. C. Glowacki, J. Stone, 
Tec.hnikon LLC, McClellan, CA. 

Workplace exposure to hazardous materials 
in me metal casting industry has been the topic 
of many publications and preseotations over the 
last 30 years. Most have focused on physical 
hazards such as heat and physiCJll stress, inor­
ganic chemic.i\s such a.s silica, and a limited 
number of organic compoUlldS. The Casting 
Emission Reduction Program (CERP), a pub­
lic/private cooperative re.search and develop­
ment program, has identified numerous com-
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pounds emitmd from a variety of meta! casting 
processes that. greatly increase the potential for 
excessive work-place exposures. Many of these 
compoW1ds and the me1hod(s) of rhoir forma­
tion and release to the environment have not 
been reported in the literature. The CERP target 
ana!yte list contains over 100 specific com­
pounds th.at are routinely measured to concen­
tration; of l O to l 00 parts per bi !lion. This 
presentation will detail those organic com­
pounds emitted from major metal casting 
processes suob as core maki11g, mold making, 
and pouring, cooliog, and shakeout 11ctivicies. 
The information will be subdivided by the type 
of metal being cast, the chemistry of the binder 
systern used to prepare the core or mold, and 
the type of molding or core making process. 
The specific compounds found in each scenario 
will be ranked in order of the amount of com­
_pouod emitted compared to lhe weight of metal 
cast, sand nsed, and/or binder used . 

219. --------------
INVEST l GA TIO N OF A VOLATILE PRE-
IMPREGNATE FOR USE IN A SELF­
VALlDATJNG DIFFUSIVE SAMPLER. M . 
'Reed, Trident Technical College, Charleston, 
SC; D. Underhill, C. Feiglcy, Vniversiry of 
South Carolina, Columbia, SC. 

The diffusive sampler is a valid air sampling 
device which can be used 10 measure airborne 
conramit1ant.s in the workplace. The primary 
limitation to :he diffusive sampler is the uncer­
tainty in the determination of the di ffilsivi ty 

coefficient as the diffusivity coi::fficient vari ~ 
with eovironmental factors that affect complete 
S!lrnple uptake and retention. Accurate determi­
oaiion of the airflow race cannot always b:: 
achieved due to rhe uncertllinty of the diffusivi­
ty coefficient affected by these factors . Our 
objective was to improve the accuracy and 
:,sscss abuse or misuse of the diffusive sampler 
by developing a self-validating diffusive sam­
pler that will significantly improve the quality 
of air sampling data. A volatile pre-impregnate 
was investigated with adsorptive properties th.at 
will result in reverse diffusion under ambient 
conditions and that bas a. chemical balf.Jife. 
The prop~es of the volatile pre-impregnate 
include: ( 1) a sufficiently high vapor pressure 
such that significant dtSOJ])tion will occur if rhe 
sampler is allowed to desorb after the sampling 
period; (2) easy detection so lhat only trace lev­
els of the volatile pre-impregnate need to be 
placed onto the adsorbent; (3) not cornmOT1ly 
present i.n the workplace so that uptake of the 
volatile pre-impregnate from the atmosphere 
wiU not be a confounding factor; (4) chemical­
ly stable; (5) readily available; and (6) low in 
toxicity. Diffusive samplers were exposed to 
the volatile pre--irnpregnate in a chamber, 
allowed to reach equilibrium, exposed to the 
ambient atmosphere, and desorbed with 
chloroben7..ene. The volatile pre-impregnate was 
analyzed by gas chromatography with a flame 
ionization detector and confinne<l by gas chro-

rnatogniphy with mass spectrometry. There are 
very few c.h~mical compounds. ihe.t have the 
physical and chemical cl-.arcteristics suitable for 
use as a volatile pre-impregnate in a self-vali­
dating diffusive sampler. Chloromethane meets 
the criteria and appears to be. the. most promis­
ing vola1ile pre-impregnalc. 

220. ---------­
PROBLEJHATIC EFFICIENCY OF MDI 
SAMPLING. L. Saarinen, Finnish Institute uf 
Occupational Health. Helsinki, Finland. 

Methylene bisphenyl diisocyanale (MDI) is 
atomised and evsporated during the exothermic 
polymerisation process. The data on the rela­
tionship between exposure to MDI and the 
effects it induces are scarce. This may be due 
fu the complex etiology of the effects and/or in 
the shortcomings of exposure measurements. 
SarnpLing methods for MDI were compared in 
pairs to ideutify problem~. 

In the test chamber, the MDI aerosol was 
produced with a Liu-Lee aerosol geoe.rator 
without a polyol component, and a vapor­
aerosol mixture was generated in the polymeri­
sation process. The aerosols were characterized 
with a scanning electron -nicroscope and a par­
ticle size counter. Solvent absorption and vari­
able coated filters were u.,ed in the tests. J -(2-
meth.oxyphenyl)piperatzine (MPP) was the 
derivative re.a gent. The fiJ ters were coated with 
20 or 2 µmol MPP in toluene. Tbe samples were 
collected under variable airflows and analysed 
with a h.igb-pecformanc.e liquid chromatograph. 

The collection efficiency for solvent absorp­
tion methods vras mainly a function of 
flowrate. The sampling efficiency was poor for 
particles under J µm in sne. The loss depended 
also on the slowness of the reaction rate both in 
the glassware and on the coated filters. Th.: col­
lection efficiency in the solid-slate system of 
coated fi.lters depended on sampling rate, 
amount of applied reager.t, diffusion, and 
porosity. 

Atl the tested sampling merh.ods were incom· 
plete, and underestimated the actual concentra­
tions of fast curing MDI present as a mixture of 
aerosol and vapor. To minimize the underesli­
mution, complemenll!ry methods for determin­
ing the exposure to MDI are recommended to 
be used simultaneously. The detection limit of 
analysis restricts tht measurement of very sbon 
bul high exposure peaks. It was therefore diffi­
cult to asses.s the ac\ual CXJlOSure and dosage. 
Alternating efticiencies under variable sam­
pling conditions impede the establishing of the 
dose-nsponse relationship. 

221. ---------­
COMPARISON OF SAMPLERS FOR 
COLLECTING WOOD-DUST AEROSOL. 
M. Harper, M. Andrew, NIOSH, Morgantown, 
WV; Z. Akbar, University of A[ebama at 
Birmingham, Binningham, AL; B. Muller, 
Honda Maoufacttrring ofAlabams LLC, 
Li..ncoln, AL. 
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