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August 3, 1983

Tos. Mr. N. George Tucker
: Vica President - Manufacturing
Hercules Industries Incorporvated
One-Eleven South Strael
Passalc, New Jersay 07055

From: Charles Anthony

Subject: Furnace Cemént

In accordance with the authorized work plan, samples of the

Hercules product, "For Heat's Sake," were examinad under various
conditions to determine if thaxe could be a release of ashestos
fibers. This report details the methods of evaluation and the
findings. '

METHODOLOGY 4 /

The as-received cement was used to make samples that would
simplate different conditions of cure and use. The objective
was to determine 1f any free ashbestos fibers could be released
‘in bandling or use of the product in differant states of cure.

As-received, the material is a thick, fluld mixture, gray-
ish in color. Various molds were tried and a selection was made
for use in.forming test bar sectlons. The best choice mold con-~
gisted of a 3/4" diameter plastic pipe cut longitudinally to
produce a half-round cross section about 24" long. The inside
curface was lined with thin vinyl sheeting to prevent adhesion

of the cement to the mold. Three conditions wers simulated foxr
these determinations:

1. Fully cured in accordance with label instructions.
2. Partially cured.
3. water diluted mabtarial dried on tcols without any

curing, just room temperature drying.

For conditions #) and #2, as-received cement was troweled
-3

into the mold te form a half-round cross sectl
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SAMPLE PREPARATION

puplicate samples were made and cured in the following fash-
ion:

Fully Cured

pry the cement in the mold for one hour @ 220°F, €o that
it could be removed from the mold and handled. The bar
was then placed on 2 small glazed tile and transferred
to a muffle furnace and held at 300 to 5009F for 25 min-
utes. The furnace was then raised to 1000°F and the
gample exposaed for an additional 30 minutes, removed and
cooled to room temperature. :

Partially Cured

rThe samples were cured in the sane manner at 220°F and
then held at 500C0F for 20 to 26 minutes, before cooling
to room tempgrature.

air-Dxied

A trowel and & putty knife were stirred in furnace cement
that had been diluted ore-third with water. These uten-
ailg were allowed to dry 48 hours at room tempexaturé
with the residual amounts of material on the working
blades. :

SAMPLE USE

after the samples were prepared, sample bars were broken
over an open jar of distilled watex which had been egpecially
prepared by filtration through Millipore filters to remove any
fiberous or particulate material.

The test barg were individually broken 1in half to simulate
a worst case fraction of a cement lay-up. The spalled or re-
leased material was captured in the especially filtered water
and immediately capped. Tool residues vere sampled by rubbing
the tools togethexr over a wakar-containing recalver, aimulating
a cleaning motion of trying to scrape the blade to remove the
deposit of cement. The cement had hardsned sc that only @Qust-

like amounts were released this way.
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DETERMINATION OF ASBESTOS FIBERS

The collected samples were then processed to isolate the
fibaers, treated to visualize them and determined by- transmission
electron microscope techniques in accordance with EPA proceédures
for detecting and estimating asbestos fibers. The identifica-
tion of the fibers is wmade by morphology and electron diffrac~
tion patterns. A fiber is Jdasoribed as a particle with parallel
sides and & length to width ratio of 3:1.

RESULTS AND DISCUSSION

The EPA method is the most rigoroug and préecise means of
detecting and estimating the presence and concentration of
asbestos fibers. The experimental procedures for collecting and
examining samples of the furnace cement represents a verxy con-
servative worst case situation. Samples of =substantial cross
gections were broken so as to collect all of the fragmented mate-
rial without benefit of air dilvtion or gravimetric settling.
Therefore, any potential actual airborne exposure would be much
lower than any values found by these procedures of collectlon.

The OSHA regulation for workexr exposuré to asbestos fibers
has two standards. One is a time-weighted 8-hour average to
which any employee may be exposed. It stipulates number and
gize of fibers:; a maximum of 2 fibers, longer than 5 microme-
ters, per cc. of alr. The otharx standard is a celling concen=-
tration which states that no employee shall be exposed at any
time to airborne concentrations of acbestos fibers in excess of
10 fibere, longer than 5 micrometers, per cc. of air. This
standard is not time-welghted. :

In Exhibit I, attached, concentrations are expressed in
total fibers pex cublc meter and as fibers per cc. for each of
the OSHA standards; work day and ceiling limit. A column is
also given to show the concentration of fibers, 5 micrometers
or more, for comparison with OSHA limits.

Examination of the dimensions of the fibers measured in
the samples shows that all of the fibers in samples 1, 2, 3 and
4 ave less than 3.5 micrometers in igngth. In sample 5, the
maximum length noted was 3.2 micrometers. Sample 6 had a fevw
£ibers larger than 3.5 micrometers, but only 1 percent 0f the
total was abova 5 micromaters in length, egual to 24 fiberg/cc.
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On this basis, samples 1, 2, 3, 4 and 5 would meat the OSHA
requirements even for an extended 8-hour work period éexposure on
eithar a fiber concentration orx size basis. Sample 6 would fall
outgide this same standard, based on an 8~hour eXxposure. It
would also exceed the ceiling value of 10 fibers.

To put -this in perspective, though, it is necessary to in-
terpret the numerical data with raspact to realistic happenings.
Samples 5 and 6 represent uncured material obtained by vigor~
ously scraping dried, retained amounts on tools. This would not
be a full work day circumstance. The dried material adheres
very well to trowels and blades so that vigorous scraping has
not removed it frxom thosa surfaces.

From a practical standpoint, it would seem, based on this
data, that no realistic hazard exists. The most probable pos-~
gibility could arise from sanding the cured cement or vigorous
scraping of cement deposits on tools. As a precaution, it may
be useful to advise that toole be cleaned before the residue
aries and that no sanding of the dried or cured material be
done without proper particulate mask protection.

Respectfully submitted,

“/ e &“, 4"2&---\'4{
Charles Anthony CASE CONSULTING L&PORATORIES, INC.
President

Attachment
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Sample Total Fiber Concentration
Nurber  Sample Conditicns = Per m3 Per oc.
1 Fully cured 3.32 x 1985 0.33
2 Fully cured 3.87 x 104 0.39
3 Partially cured 9.95 x 104 0.10
4 Partially cured 4.21 x 103 0.42
S Uncured 3.06 x 16° 3,000
6 Uncured 2.36 x 109 2,360

Source: <Case Consulting Laboratories, Inc.
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