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A COMPARISON OF X-RAY
FLUORESCENCE AND WET CHEMICAL
ANALYSIS OF AIR FILTERS FROM A
SCRAP LEAD SMELTING OPERATIOR.
M. Harper, M. Andrew, NIOSH, Morgantown,
WV; T. Hallmark, Mississippi Space Services,
John C. Stennis Space Centes, MS.

Personal and area air samples were taken at a
serap lead smelter operation at a bullet manu-
facturer using the 37-mm styrene/acrylonitale
filter cassette, the 37-mm GSP or “cone” sam-
ples, the 25-mun lustitute of Occupational
Medicine (I0M) inhalable sampler, and the 25-
mm Button sampler (developed by the
Univessity of Cincinnati). Pure, homopolymer,
polyvinylchloride filters were used to capture
lead particulate. The filters were pre- and post-
weighed, and analyzed for lcad content using 2
portable x-ray fluorescence (XRF) 2palyzer.
The filters were then extracted with ditute nitric
acid 1o a sonic bath and the sofutions analyzed
by inductively coupled plasma optical emission
spectroscopy (ICP-OES). The 25-mun filters
were analyzed asing a single XRF reading,
while thuee readings on different parts of the
filter were taken from the 37-mm filters in
accordance with currcot NIOSH/OSHA
methodology. The single reading from the 25-
mm filters was adjusted for the nominal area of
the filter to obtain the mass loading, while the
three readings froms the 37-mum filters were
yoserted into two differept algonthms for caleu-
tating the mass {oadings, one from NIOSH and
one from OSHA, and the algorithms were com-
pared. The 1OM is the only sampler where
material collected in the sampler, but not
caught on the filter, is iatended to be part of the
sampler. Therefore, the cassettes were rinsed
separately to determine how this mght hias the
on-filter apalysis, but ICP analysis found ooly
insignificani amounts of lead, in Jine with other
studies. All fouc samplers gave very gaod cor-
relations betweeo the two analytical methods
above the limit of quantniation of the XRF pro-
cedure, although the limit was lower for the 25-
mm filters (3 pg) than for the 37-mm filters (10
1g). For both types of 37-run filter, the OSHA
algorithru gave results closer to the ICP vatues
than the NIOSH slgorithm,
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POTENTIAL WORKPLACE EXPOSURES
FROM METAL CASTING PROCESS
EMISSIONS. C. Glowacky, J. Stone,
Technikon LLC, McClellan, CA.

Workplace exposure to hazardous materjals
in the metal casting industry has been the topic
of many publications and preseatations over the
last 30 years. Most have focused on physical
hazards such as heat and physical stress, ipor-
ganic chemicals such as silic, and a limited
number of organic compounds. The Casting
Emission Reduction Program (CERP), a pub-
lic/private cooperative research and develop-
ment program, has identified numerous com-
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pounds emitted from a variety of rmetal casting
processes that greatly tncrease the potential for
excessive workplace exposures, Many of these
compounds and the method(s) of thoir forma-
tion and release to the epvironment have not
been reported in the literature, The CERP target
analyte list contsins over 100 specific com-
pounds that are routinely measured to concen-
trations of 10 fo 100 pans per billion. This
presentstion wil) detail those ocganic com-
pounds emitted from major metal casting
processes such as cose making, mold making,
ang pouring, cooliog, and shakeout activities.
The information will be subdivided by the type
of metal being cast, the chemistry of the binder
system used to prepare the core or mold, and
the type of molding ot core making process.
The specific compounds found in each scenario
will be ranked in order of the amount of com-
pound emitred comparted to the weight of metal
cast, sand used, and/or binder used.
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INVESTIGATION OF A VOLATILE PRE-
IMPREGNATE FOR USE IN A SELF-
VALIDATING DIFFUSIVE SAMPLER. M.
Reed, Trident Technica! College, Charleston,
SC; D. Underil], C. Feigley, University of
South Carolina, Columbia, SC.

The diffusive sampler is a valid air sampling
device which can be used 1o measure airborne
contamuaats in the workptace. The primary
liitation to the diffusive sampler is the uncer-
tainty in the determination of the diffusiviry
coefficient as the diffusivity coefficient varies
with eavironmental factors that affect complete
sample uptake and retention. Accurate determi-
nation of the airflow rate cannot always bz
actueved due to the uncertainty of the diffusivi-
ty coefhicieat affected by these factars. Qur
objective was to improve the accuracy and
assess 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 investigased with adsocptive properties that
will tesult in reverse diffusion vnder ambient
conditions and that has 2 chemical half-life.
The properties of the volatile pre-impregnate
include: (1) a sufficiently high vapor pressure
such that significant desorption will occur if the
sampler is allowed to desorb after the sampling
period; {2) easy detection so that only trace lev-
els of the volstile pre-lmpregoate need to be
placed onto the adsorbent; (3) not commonly
present in the workplace so that uptake of the
volatile pre-impregnate from the atmosphere
will not be a confounding factar; (4) chemical-
ly stable; (5) readily available; and (6} low in
toxicity. Diffusive samplers were exposed to
the volatile pre-impreguate in 3 chamber,
allowed to reach equilibriurn, exposed o the
ambient atmosphere, and desarbed with
chlorobenzene. The volatile pre-impregoate was
analyzed by gas chromatograpby with 2 flame
ionization detector end confirmed by gas chro-

roatography with mass spectrometry. There are
very few chemical compounds that have the
physical and chemical charcteristics svitable for
use as a volatile pre-impregnate in a self-valj-
dating diffusive sampler. Chloromethane meets
the criteria and appears to be the most promis-
ing volatile pre-impregnate.
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PROBLEMATIC EFFICTENCY OF MDJ
SAMPLING. L. Saarinen, Finnish Iustitute of
Occupatiooal Health, Helsinki, Ficland.

Methylene bispheny! diisovyanate (MDI) is
atormised and eveporated during the exothermic
polymensation process. The data on the rela-
tionship between exposure to MDI and the
effects it induces are scarce. This may be due
to the complex etiology of the effects and/oc in
the shortcomings of exposure measurements.
Sampling methods for MDI were compared in
pairs to identify problems.

In the test chamber, the MD] aerosol was
produced with a Liu-Lee 2erosol generator
without a polyo} component, and a vapor-
aeroso) mixture was penerated in the polymeri-
sation process. The aerosols were characterized
with a scanning electron icroscope and a par-
ticle size countes. Solvent absorption and vari-
able coated filters were used in the tests. 1-(2-
methoxyphenyl)piperatzine (MPP) was the
derivative reagent. The filters were coated with
20 or 2 pruol MPP in toluene. The samples were
collected under vanabdle airflows and analysed
with a high-pecformance liquid chromatograph.

The collection efficiency for solvent absorp-
tion methods was mainly a function of
flowrate. The sampling cfficiency was poor for
particles under ) pm in size. The loss depended
also on the slowness of the reaction rate both in
the glassware and on the coated filters. The col-
lection efficieacy in the solid-state system of
coated filters depended op sampling rate,
amount of applied reagert, diffusion, and
porosity.

All the tested sampling methods were incom-
plete, and underestimated the actual concentra-
tions of fast curing MDI present as & mixtuce of
aerosol and vapor. To minimize the underesl-
mution, complementary methods for determin-
ing the exposure to MDI are recommended to
be used simultancously. The detection limit of
analysis restricts the measurernent of very shon
but high exposure peaks. It was therefore diffi-
cult to assess the actual exposure 2nd dosage.
Alternating efficiencies under varable sam-
pling conditions impede the establishing of the
dose-response relationship.
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COMPARISON OF SAMPLERS FOR
COLLECTING WOOD-DUST AEROSOL.
M. Harper, M. Andrew, NIOSH, Morgantown,
WV; Z. Akbar, University of Alabarna at
Bimmingham, Birmingham, AL; B. Muller,
Honda Maoufacturing of Alabama LLC,
Lincoln, AL.
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