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ASBESTOSIS —Parr I: The Collection and .
Countitg of Dust Encountered in As-
bestos Fabricating Plants.

INTRODUCTION

The Pennslvania Depurtment of Labor and Indusiry now is enguged .
in several surveys on the effect of dusts wnd their relation to the
health of the worker. In view of the limited information now avail:. .
1 . able and the many new uses of asbestos & wurvey. of the conditiona,

. presented in ashestos fabriesting plants becones incressingly . im-. .
portant, .

¥ o The 1930 Geneva veport of the International Lubor Office in ** Ocey-
) pation and lealth’’ cites **The lnck of wore sccurate and detuited
b, data in medical licrnture regarding this industry in its varions
. branches, including the utitization. of by-products is to be deplored in |,
! view of the self-evulent importance of usbestos shist us u predispisin
B cawse of _...u_n._..._.z...... .....aqac_.._.wr.. more 4-5...?.? _.M:no .._-.ar...:.:__w..
. . ) increasing develnpiment of incdustries utilizing asbestos adds greatly
By Witttam B. Futvow, M. D., Chief of Indusirial Hygicne. “ to the wrgency of studying the conditions with a view to their

Rosenr L. Hourz, Adwanced Chemist. . amelioration.*’
Avan Doorey, Chemise. ; In a aurvey now heing conducted in the asbestos industrics c-...,.wmﬁu
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, . mately one hundewid and fifty samplen have been. collected and: the:.
Juua L. Marriaws, Ph. D., Chemist. data presented in this paper were obtained from theve samples.  All.

the sumples were collected in the worker's breathing zone. . Dust
samples were colleeied at the site of ench operation in the procoss ol
., manufacture and in some instunces two. saiples st the same time |
L6 £6 1925 in the same xone hut in different collection mediuns. X
Wetonin of Lusuntngs The purpose of thix report in to discuss our modification of the tech-
nique already in use in s sapplication for this type of work. :

¢ v METHOD s

d The modified form of the Greenburg-Smith impinger® was used for
the collection of dust parlicles. A cylindrical Ausk 210 milllmcters -
in height and 50 millimeters in diemeter is graduated to 325 cubic
centimetera. A line is warked 5 willimeters from the bLase of (he
flask for use in guuging the impiuging distance, The impinger tube;
mado according (o specifled measurements, is inserted through a No:
. 10 rubber stopper which fits the fAnsk. In the modificd form of the -
BUREBAU OP INDUSTRIAL STANDARDS m:._vm..nu.. n«._.....:.z. the bottom en_.-.oa -“mz. is _caa._ oo..- n.o impinging:.
surface, hen sampling dust in the field a calibrat owineter was
DEPARTMENT OF LABOR AND INDUSTRY used 20 a8 to insure collection at the rate of one cubic foot per minute,
COMMONWEALTH OF PENNSYLVANIA All samples weve tuken as close to the face of the worker as pussible.
For this purpose & apecinlly dexigned holstes (Fig. 1) to support the
. impinging flask was strapped to the chest of the worker. The holster
was made entirely of leathor atraps onc-half inch in width, 1t was
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LEATHER HOLSTER WITH IMPINGER IN PLACE
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constructed so thut the fluid in the Qukk could be seen at all times With-.
out romoving the flusk from the holuter.

In making the dust connts, the method snggested in the  United
States Public Health Report® way followed where it was found to
be spplicable for this type of dust. After the gsmple was properly
diluted it was shaken for one minnte, and a cubic ecentimeter wps
transferred to 8 Sedgwick-Rafter Counting Cell.  The sumple was not
previously fillered through a 325 mesh screen (so (hat particles smaller
than 40 microns in disineter ave permitted to pass through.) Other

“investigators® have found asbestos bodics in the lungs from 20 1o

100 microng in length, A Zeiss monobjective binocular micruscops
(DSC') was nsed. It was fitted with an achromatic objective 8 n a
and 8 15X eycpicce. A Whipple ocular micrometer disk was nsed
for connting. All dust counis were made within 24 hours after

sampling.
RESULTS

Reporty of other investigators®, have shown the efficiency of distilled:.
water as a collection medium for gilica dust, Distilled water was:
first used but conviderable difficully was experienced in connting the
dust particles. It was noted that the particles of dust become agglomp.
crated. Even when the time interval between the collection and count-
ing was but an hour, this -agglomeration was observed. A second
medium 95 per cent U. 8. P. ethyl alcohol was substituted for distilled
water. The use of ethyl alcahiol completely climinuted the difticulties
causcd by the elumping of the dust particles. The distribntion of
the duat in this medium was excellent. The outline of the particles
waa distinet, and the counting much simplified. . W. Sith* reporis
the optical cfficiency of alcohol 93.0 per cent as compared to 92.5 per
cent for distilted water, xo from thin standpoint there ean be no objee.
tion to the wso of alcohol. B e

It was decided to xumple the same dust zone undd collect the dust
nrticles in dwo different medivms,  With this in mind two complete
mpinger outfils were ewployed. The only difference in these wes

“that the flask of one contained alcuhol, while the other containgd

digtilled water. The impinger openiugs of the two outfits were sepa-
raled by a fixed distanee of one and three-fonrcth inches.  The samples
were collected at the same time, and the results ave shown clearly
in the pholomicrographs.

. Figure 2 shows the appearance of the dust particles when collected
in ...a_:__...._ water, wilh clear indication of the clumping of the dust
particles,

Figure 3 ix a photomicrograph of dust from the sume zoue. tuken
at the same time, but collected in an ethyl aleohol medinm.  In this.,.
case both the lurge and the small particles muintsined a dispersed.
poaition on the cell surface. There ia no tendency towards agulomera.
flon of the particles. .

Figures 4 and 5 likewise illusivate another dust zone separate from
tho ene deseribed above. The former reports the water mediom and
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the lutter the ethyl aleohol medima,

side of the syuare formed by amall cross lines of the Whipple dige ¢
measurea 20 microns.
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In the photomicrograph, each
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QUST PARTICLES ~ MILLIONS - FER CUBIC FOOT OF AIR
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SETTILING OF PARTICLES

The oited States Pablie Jealth Servive! fonmd Uil the Sedg-
w icke Ratter evdlls shoall stand Trom 10 g0 M0 misntden before connd-
ing 10 altow the dust purticles (0 settle,  However, For dust colfreted
in _...:..u making asbeston pratucts, one tindings ...._:..:.. that u hmger
time is weeessuey,  This dwt was allowed o settle in the cold Sor 40
minntes before any counting was done. We Found that :.7 wildlj-
tional 10 minutes is required to pevmit a4 complete setthing ol of the
particles, Experiments were conducted to determine the time facior
for settling of this particular kind of dust in the eell.  Figure 6 is
a sevics of corves showing the setiling time of the dust particles, It
will be noted that it was necessary to sllow the cell to staml 30 ...:..:2
before counting.

SUMMARY

Sumples of dust, tuken in plants for ....e...;:..a ashustos ......_..:...
were collected by a modified fore
95.0 per cent 8.1, cthyl alcoho} as » medi
purticles were well distributed and veadily countel.
water was utilized as the ae_r.n:..n medivm, ..nu_...........:e.. ‘
immediately and mado connting impossible, Dispession of the sdist
in_alcohol is good. A settling time of at least 30 winutes was re-
guived bLefore counting. The particle count in any givenfie ) ve-
mained conslant after this period. A modified bolster is ilese
It is constructed of leather straps, in such & way that :.a :.:. .
impinger flask is visible at all times.
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