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COMPARATIVE DUST 

Public Health Service 

SIZING 
YIELDS UNEXPECTED RESULTS 

w , IHII',‘ 
e n 

are scldom schat they seemTM s as 
Woas ot wcas swhon William S Gilbert 

Brole v omany yowrs aga., This apphes par- 
i m'ul-')Jn—&Hl'-h‘:'m}‘ artecle, which shows 
how the higher vesol; g poicer of the electron 
it v s e S ed @ o mehusion reached theough 
obscrsatiume made with lese poseerful ophical 
W onents 

Use of the clectron IHCTOSCOpe i study- 
me dust Juring 5 resurvey of the granite 
mdustry i Vermont resulted in the reso- 
lution of & question of particle size which 
had been puzzling mvestigators for <ome 
hie 

The resurvey was undertaken by the Oc- 
cupational Health Program, U, S, Depart- 
ment of Health, Fducation, and Welfare, 
and the Industrial Hygiene Divicion, \ er- 
mont Department of Health 

Comparative obeervations waang the apti 
cal mic toscope and the eleetron . roscope 
disclosed. thay, uny particles that the optieal 

belicved 1o he fine 
gramite dust were apparontly particles of a 
furne ik 

oliservers CXTremely 

nhstance imtermisned with Lramte 
dust. The high resdution of the electron 
mcroscope was able 1o difterentiate the 
Rramte partich < from he fime ke sub 
stance, and althoueh the exout COMp o 
of the fume 1c ot Liown LAY FURTRITIN [OR 
not & mineral dust but a general atmosphieric 
pollutant 

The problem of the “extre mely fine doseTM 
Was presented to myestigators -hlvlng ron 
tine dust-concentration ey aluations In these 

cvalmations it was noted that there was an 
unusually high dark-ficld 1o light-ficld ratio 
m the particles counted. . 

As the dark-ficld method can Fendor vis- 
ible particles that :amm:m 
those visible in the hght field, investipators 
reasoned that new production nstruments, 
wire saws, surface and contour grinders, 
dimond saws, and other methads 
cutting by abrasive action, were generating 
the “fine” dust —much finer than that gen- 
erated h_\' 

matic 

wet 

older types of pereussive poeu- 
large nomber of dark 

particles scen through the optical microscope 

tools. A 

were believed to be silicon carbide, known 
to be used in the granite sheds, 

Fhe primary method of measureme nt of 
dust from air samples in - the Vermont 
granite sheds 1< 1o examine the dust under 
ol immersion objective (% 97). Sume ) 
sumples were eclron 
wicroscope as a check. The samples for 
szing were colleeted on Millipaore filters, 
which permit oil immersion viewing with 
a portion of the filter while another portion 
of the same filter can be prepared for elee- 
o microscopy 

The Porten graticule was used with ol 
scrsion for optical sizing Samples tahen 
m o the rosurvey of the Vermont granite 
sheds revealed a large number of particles 
that appeared o5 small, black, poorly re- 
solved specks, about the size of the sinallest 
comparison circle in the graticule. “This 
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A M A ARCHILS 1 INDUNTREAL 11y 1y 

mllest cirele has a o bl dimeter of (148, "% 
When the results wers m& i owas 

fomnd that numy of 1he samples bl mare 
o vegory of particles i the small st 

17 range, so that median size had to e 
estimated Ly strapedation 

Iivestigators, i gz only the opin equip 
Uhoware seomg the funwe - like <ubstance 

el were sizing g s pRrante, mee up to 
this e the sampdes had not heen studied 
with the clectron mn toscope. For 27 sam 
ples whih were sized optically, the median 
particle size, as determined graphically, 
vanged from 02, 5 1o 150 The average 
Of -“' ‘.. i ‘Vl” A l)”‘ 

Soe dvrers 

was 0.5/, 

st done i canher studies, 
s ol mnersion and the filar micro 
et had mehemtet s medin particle size 
of apprasimately 1.5/p. 

Fhe Smples that wer prepared and pho 
tographed under the electrom meroscope 
how ey cFig 1) the two distinet types 
of material that had appeared ander the 
aptical microscope to confuse the sizing 
Iart of the material is typical mimeral dust, 
s case assumed 1o be granite 

Pt the sccond material, having the ap 
vance of aometal fume, s composed of 
nyoextremely small spherical particles 
domerated inirregular chains and groups 

of varving lengths 

Fhe behed that this second material was 
ageneral atmosphenc pollutant was con 

b 1 Fleetron mirosraph of an air cample 
taken o N ermiom g e shed <hows a nixture 
o prane dust and an udentified fume 
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Fig 2 - An air sample taken at the “ame fime m N ermont ar some distance from the Kranmite shedy shows only the fume 

firmed when mr samples were tuken outap, 
of the granite sheds and were (x.ulliuc;w_;,_ 
clectron microscopy. The Ton_ micro. graphs revealed the lnn'\«‘m‘fi‘l‘&‘ l\%x{%“ 
like substance (Fig 2) in the absence of 
granite dust. The substance is helieved 1 
be carbonaceous smoke particles from rail- 
roads and Tozal heating systems 

Electron micrographs of samples taken in 
the gramite sheds at other times show no 
such fume 1o be present (Fig. 3) 

When the electron micrographs are re 
cxamined and the fume-like particles are 
ignored, particle size distributions show 
median particle diameters of 09/pto 12/, 
with standard geometric deviations of 20 
to 2.3 These compare favorably with ize 

Fig 3 - An e cample taken which shows only 
gramite dust In each mic(o‘ the . /1 
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determinations gener., 
SUs. 

The optical size 

discarded, since they ¢ 

THE AMI 
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Its Formalion 

The Amenwcan 

Medicine was establ 
private organization 

with traming scientun 
vancement of ocen 
Western Hennspher 
s Articles of Fore 
“hygiene, scourity 

to bring &' at inerea 

highest spantual an 
Iife for then TM Ar the 
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knowledge through 
terchange of ideas 
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(P TEONAL HEALTH NT WS 

dete rnun.uuwotrwrin industrial 
o 

dusts \. 

Ihe optical size determmmations have hoen 
iscarded, since they obvionsly are not - 

resentative of 
granite industry is concerner 

HOE Aviecand DA Fas oy 
Ocompational Health Faeld e, 
Cincumany 

dprarters 

THES AMERICAN UNION OF 
OCCUPATIONAL MEDICINE 
Its Formation and Objeclives 

Ihe Nmencan Umon of - Oceupational 

Moiome was Giablished 1948 s a 
provate organization, concorned oxelusively 
with tramine, saentific recearch, and the ad 
vancement of oceupational health in the 
Western Hanisphere. Tts aim, according to 
e Articles of Formation, s study of the 
“hvgiene, security and welfare of workers 
to bring abont inercased production and the 
Inghest spumtual and material standards of 
hiv for them TM At the <ame time, the Union 
hopes to accomplish the spread of ideas and 
knowledge throughont the Americas hy in- 
terchange of adeas, students, and materials 

Recogmzed by the International Commis- 
sion on Ocenpotional Medicine at Geneva, 
Switzerland, the Amencan Union already 
has chapters in 16 nations of North, Central, 
and South Amenica In those countries that 
do ot have orgameed chapters, the Ameri 
can Union works with occupational health 
physicians on an individual basis, 

To promote its activities, the American 
Umon sopports Inter-American Congresses 
on Oceupational Medicine, distributes in- 
formanon and publications, awards scholar- 
siaps for study in the United States and in 
Furope, and supports a hibrary of literature 
dealing with the nuny phases of oceupa- 
tional health. Headaguarters of the American 
Union are at 981 Arenales Street, Buenos 
Aires, Argentina 

One of the first aims of the American 
Union was publication of a periodical deal- 

mg with accupational imedicing. Since this 
1s not financially possible, llu uthu.d ) 
cation of the American 
del Deporte y del Trabajo, or “Mediome o 
Work and Sports,” official journal of the 
Argentine Society of Occupational Medicine. 
founded in 1934, “Medicine of Waork and 
Sports” contains sections in Spumich 
Portuguese, and English in onder to reach 
the broadest pos<ible andien e, 

The American Union also hoe arganized 
a campaign to publicize both oo spational 
medicine and the need for indu-tria ln e 
During this continuing campaign the \nieri 
can Union sponsored poster and pamphlet 
contests, establi hed a number of prizes 10 
stimulate investigation and research projects 
and awarded <tudent scholarships in ocen 
pational medicnn 

Many of the impuortant palsdientionsan the 
field of occupational PRI Sy dyre 
trial hygiene have been tran-lated into 
Spanish under the auspices of the Amierican 
Union so that physicians in Sonth and Cen 
tral American countries can read the work 
of their colleagues 

Since its organization the American Union 
has sponsored three Tnter American Con 
gresses, in Buenos Aires in 1999, in Ko de 
Janeiro, Brazil i 1952, and in Caraca- 
Veneznela, in 1935 Specialists from all 
American nations and from Furope have 
attended their Congresses. In addition 10 
the Congresses, the American Union has 
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