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Encountered in Asbestos 1# ubnultulg Plants

"INTRODUCTION

The Pennslvania Departinent of Lubor and Industry now is enguged
in several surveys on the effect of dusts and their relation to the
health of the wurker. In view of the limited information now avail-
able and the mnuy new uses of ashestos a survey of the conditions
presented in osbestos fabrieating plants becomes ineressingly im-

_ portant,

The 1930 Qeneva report of the International Labor Office in ‘' Ocey-
pation and IHealth'™" cites '*The luck of more aceurate and detailed
data in medical lievature regarding this industry in its varions
branches, ineluding the utilization of by-products is to be deplored in
view of the soll-cvident importanee of usbestos dust ss a predispoesing

. cuuse of pulmonairey tubereulosis, more especially since the vupidly-

ingreasing develuopment of industries utilizing asbestos adds preatly
to the urgeney of studying the conditions with a view to their
amelioration."’

In a gurvey now being conducted in the asbestos industries approxi-
mately one humdred and ffty samples have been collected and the
dats presented in this paper were obtained from these samples. All
the samples were cullected in the worker's breathing zone. Dust
samples were collecied ot the sile of eacli operation in the proccss of
manufacture and in somna instances two samples at the same time and
in the same zone hut in different collection mediuma.

The purpose uf 1his report iy to discuss our modification of the tech-
nique already in wse in its application for this type of work.

METHOD

The modified formn of the Grecuburg-Smith impinger* was used for
the collection of dust particles. A cylindrical flask 210 milllmetera
in height and 50 millimeters in diameter is graduated to 325 cubie
centimeters. A line is marked 5 millimeters from the base of the
flask for use in gauging the impinging distance. The impinger tube,
made aceording to specifled measurements, is inserted through a No.
10 rubber stopper which fits the flask. In the modified form of the
impinger apparatus, the Lottom of the flask is used as the impinging
surface. When sampling dust in the fleld a calibrated flowmeter was
used g0 as to insure cotlection at the rate of one eubie foot per minute,
All samples were (uken as clase to the face of the worker as posaible,
For thm purpose n specially designed lolster (Fig. 1) to support the
impinging flusk was strapped to the chest of the worker. The holster
was made entirely of leather straps one-half inch in width., It was
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construeled so (hat the Buid in the fask eonld be seen at all times with
out removing Uhe flusle From the holster,

In making the dust connts, the method bnggtsted in the Unite
Stutes Public Health Report* was followed where it was found 1
be applicable for this type of dust. After the sample was properl
diluted it was shoken for one minute, miul a cubie centimeter wa
transferred to a Sedgwick-Rufter Counting Cell.  The sample was no
previously filterved through a 325 sesh sereen (so that purticles smute
than 40 mierons in dmmetLr are permitted to pass through.) Othe:
invest? gilluls‘ linve found asbestos bodies in the lungs from 20
100 mierons in length, A Zeiss monobjeetive binocular microscop
{DSCH) was usnl. U owas ftted with an achromatie objective 8 n
nud a 15X evepicee. A Whipple ocular micrometer disle was usg
for eounting.  All dust counts were made within 24 hours afte
swnpling.

RESULTS

Reports af other investipators® hnve shown the efcieney of distilled
water as & collection medium For silien dust,  Distilled waler was
first used but consideruble diffieulty was experienced in counting 1w
dust particles. It was noted that the particles of dust become ngglon
ernted, Bven when the time interval between the eollection anl count
ing was but an hour, this agglomeration wag chserved. A second
medinm 95 per cent U. 8. P. ethy! alealio] was substituted for distillg
water, The use of ethyl aleohnl completely climinated the diffieultie:
caused by the elumping of the dust particles. The distribution of
the dust in this medinm was cxeellent. The outline of the particles
was distinet, and the ecounting mueh simplified.  G. W. Smith® veports
the aptical cfliciency of aleohol 93.0 per cent ns compared to 125 per
eent For distilled waler, so from this standpaint there enn be no objee.
tion to the wse of nleohal.

Tt was decided to somple the some dust zone and eolleet the dugt
partieles in two Jdifferent medinms,  With this in mind fwo complete
impinger outfits were employed. The only difference in these waps
that the Ausk of one contained aleohol, while the other containgd
distilled water. The impinger openings of the two oulfits were sepa-
rated by n Axed distanee of one sud three-fourth inelies. The snples
were celiected at the same time, and the vesalts sre shown clearly
in the photomicrographa.

Figure 2 shows the appearanee of the dust partieles when volleeted
in distilled water, with clear indication of the clumping of the dust
particles.

Tigure 1 is a photomierograpl of dust From the same zone inken
at the same thine, but collected in an ethy! aleohol medinm.  Tn this
case both the large and the small particles maintnined a dispersed
pogition on the cell surfuee, There is no tendency towards agpelomera-
tion of the pnrticles,

Figures 4 and 5 likewise illustrale nnolher dust zone separade from
the one deseribed above. The former reports the water medium and
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ALCOHOL MEDIUM

PHOTOMICROGRAPH WATER MEDIUM
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In the photowicrograph, each

med by small eruss lines of the Whipple disc

PHOTOMICROGRAPH WATER MEDIUM

the latter the ethyl alcohel medium.
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SETTLING OF PARTICLES

The United Stes Pablic Health Seeviee® Fomd thal the Sedy-
wiek- Rulter cells shonld stuad Prom 10 (o 20 minubes before connt-
ing 1o allow (e cdust paeticles 1o settle. However, For dust colleeted
in plents making asbestes producks, owe findings indieate that o longer
time is neeessiey, This dust was allowed to settle in the eell for O
minutes before any counting wus done. We Foundl that this addj-
tional 10 minutes is required to permit u complete settling vut of the
particles. Experiments were condueted to delermine the time factor
for settling uf this particular kind of dust in the eell. Ligure 6 is
a series of eurves showing the settling time of the dust pavticles, It
will be noted that it was necessary to allow the cell to stand 30 minutes
before counting,

SUMMARY

Samples of dust, tuken in plants for Fabricating asbestos prodoets,
were collected by a modified form of the standervd wethod, using a
95,0 per cont US.0 ethyl aleohol ss & medinm. In this mediom the
particles were well disiributed and readily counted.  When distilled
water was utilized as the colleeting mediwm, agglomeration veenrred
immediately snd made counling impossible. Dispersion of the dust
in alechol is goed. A settling time of at least 30 wminutes was ve-
quired before counting. The particle count in any ‘given field re-
mained constant after this pericd. A modified holster is deseribegl.
It is construeted of leather straps, in sueh o way that the fluid in the
impinger flusk is vigible at sll times.
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