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MEMORANDUM FOR: REGIONAL ADMINISTRATCRS AND AREA DIRZICTORS
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FROM: Donald E. MacKenzie, Acting Director, Office of E‘ield,\{’/.'-g/.
Coordination and Experizental Programs L

SUBJECT: Asbestos sampling of vermiculite processing

On February 1, 1977 OSHA received the enclosed report which indicates
that asbastos f{ibars have been detected in samples oI vermiculita ore.
When vermiculite is subjected to strong heat in induscrial processing,

it exfoliates or separates into thin sheets. It is suspacted

that

aabascos fibars may be released by this process and be prasant in & fine
dust with the final product. Although tha enclosed study does nee
imdicate the degrea of hazard since fiber counts were no- performad, the

potential for employee exposure to asbestos can be inferred.

Therefore,

future inspections of exfoliation processing of vermiculita ore shall

include an evaluation of employee exposure to asbestos fibers.
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34 liineralogical analysis of ore from 2
maxor U,S, vermicullite deposit:
prelininary investiigation,

Prchblem:

Y L |

Vermiculite is a2 mica that exfoliates under strong nheat into very thin i

C .o
0.

sheets. The resulting lightweight expanded form =—akes it useful as in.

sulation, among its many applicatiorns.

A sample of raw vermiculite ore from the major preducing mine in Montans

TTTTRWeR LA

vag analyzed by x-ray diffraction apd electron microscopy., The major

uses of vercmiculite include concrete, plaster and cezent aggregates: loose
fill, block, pipe covering and packiag insylation: soil conditioning ard
borticulture, fertilizer carrier and litter. The U, S, productiocn in 1971

was 301,000 toms, and output is increasing at a rate of 6% annually.

Geological considerations suggest that the ore might contain chrysotile
and/or tremolite asbestos. If this be found to be so, the many industrial
and consumer applications of vermiculite raise the question of whether
there exists possible occupational or environmental hazards as a result

of exposure to asbestos-containing dust.

Materials and methods:

We have exanined ore samples from a major U, §, vermiculite source. Our
prelizinary results indicate that a broad spectrim of vermiculite ores
from domestic ana imported Ioreign sources should be analyzed for their
asbestos caontent, both qualitatively azd quantitatively. A representative’

number of vermiculite products, especially consumer products such as

potting solls and litter, should also be examined. These can be expected

I

to relezse respirable dust during use, The methods of analysis for as-
bestos a2re x-ray diffraction in the step-scanning code and electron mi-

croscopy., Prior to analysis, the sample should be slurried and subjected

| Joad Rt

to ultrasonic enargy (e.g., in a sonifier cell disrupter) for about one
minute in order to liberate chrysotile and other zsbestos fibers which

grow between structural layers of vermiculite micz sheets.

01-6205995
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Investigator:

A. Rokl, Ph.D.

Support:
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Eealth Research Council, y-1272
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1. (upper lert) Electron photomicrogranh 2¢ rax verzicu-

lite ore, showing large and small fibers of trezolize., 3220«
magnification,
Figure 2. (upper right) Electron photomigrogrank of raw vermicu-

lite ore, showing a fiber bundle of chrysotile zstestos. 5000

cagaiiication.

Figure 3. (lower left) Electron photonicrograph of raw vermicu-

lite ore. A large bundle of chrysotile protrudss from a vermic-

ulite zica flake. 10,000x magnification.

Figure 4. (lower right) Electron photomicrograph of raw vermicu-
lite ore. A fiber of tremolite asbestos is a2t botton center.

10,000x magnification.
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