January 16, 1964

Mr, Clifford H, Seymour
Safety Director

The Carborundum Company
P.0. Box 337 -
Niagara Falls, New York

Dear Mr, Seymour:

We are pleased to enclose four signed copies of a report giving
the results of the analysis of samples of dust collected during
a2 visit to your plant on November 26th, 1963, We believe the
report to be self-explanatory and we hope it is satisfactory for
your purposes,

Except for Table 2, the tables are the same:- as the ones sent to
Mr. S. D, Marky Jr., on December 11, 1963, Table 2 has been
revised to include a count of the particles less than 2 microns
in diameter.

Sincerely yours,

J. Cholak
Director, Division of
Industrial Hygiene Technology

JC/meg
Enclosures
cc: Dr. Robert A, Kehoe
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Cnoan Environmental Survey of & Cuteol! Creration at the Fiant

of the Carberundun Company, Hiarare ¥alle, lew Yori

This report rlves the results of anslysee of particulate
ratter removed Iron the atmosphere while leaded, resinebonded,
abrasive, cut-off wheals wvere being used to eut rods of het rolled
steel, Tha teats were canduetéﬁ on Xovemper 26, 1363, in the |

testing lavorstory, on the Tirst floor of Hullding 12«1 ¢f the

Carverundun Company In Niagara Fulls, Hew York,

Progeduren

Testa were earvied out in dupllcate with cuvten?l wvheols
of three diffepront fcrmul&timﬁﬁ; 2 Ylead=Cree® whesl, one containin:s
3 per eent of lead, and finally one In w&ieh the l1lss¢ amcunted to
12 per cent of the welpht of the wheal, 'The 2brasive wheels, 16
inches in diameter and 1/8 inch thiek, wers enclosed In

medifias

3

o

puard on an Allisen~Canrbell, cubt-off machine and were driven =t

g gnead of 3300 revelutions per minute dy o 7 1/2 8P notor, ot
rolled steel (C~1020) 1°'1/8 inches in diaometer was chosen as the
metal to be ecut dry, snd without the benefit of the exhsust
ventilatlion avallable, In erder te simulnate the worat possible
eondition, Esech wheel was opsrated for the perioed of tirme reculred
to cut approximately 120 eone inech pleces from the rod, Dust produced
by the operation was collected during the entire tinme regqulired tco
make the 120 cuts with the firat (lead-free) test wheel, but in
subsequent testa, the zlr was mpampled enly during the periods of

time required to out 20 giécea sfter the firat 20 pieces had been
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cut from the rods. All exhaust fans In the roon were turned off
and 311 windows and deors were kept cloged during the eutting
operations, Between tests with asch tyre of wheel, the yoon wan
asrated for p» perlod of 1% to 29 wminutes by turning on the exhoust
ventilation end openines the lzree deoore te the cutside loecsted 4in
one end-wall of the roow,

puste wers removad from the alr at the preathning zone of
the operator aﬁﬁ'atl&'dist&ne@ of 12 feet from the machline, by
electroatatiec pregipitation., The precinltator was pet-up with the
opening of the colleetor tube parallel to the cncomipr particles
gonevated by the cutting operation snd nbeut L2 Inches fras. the
noge o the oparator,.

In zédition te the samples of dust c¢ellected by electro-
statlice precipltation, several samples of dust were removed fraoo
the air, at the breasthing zone of the operator, by Tiltration
threurh taner or menbrane Tilters,  The ?r@@Aﬁ TR orerated
"Unidet™ alr sampler (Industrisl Equipnant ce,) fitted with &
mewbrane {1lter and sarpling st a2 reate ©f 3 liters of alr pef
minute, ctllacted dusmts whieh could e uéed‘far the determinaticon
of the szizes of the particles and for chemical analysis, The
menbrane Tllter was'set ur in the same plane as the inlet of the
electroatatic precipitater but 12 to 1% inches nearer to the
cut-off machine., A twe stage “resplrable” dust campler, consistin:s
of n Unico Nodel #240, eyclone, dust eollector fitted to a Unilco
£300 air asmpler {Unien Industrial Equipment Corp., Fort Chester,
New Yori) proviﬂeﬁ‘ﬁith -3 # inech éiameter Whatwman £31 filter paper

dinc, was also empleyed during sowe of the teats. At 2 sampling
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rate of aprrnxﬁmatelyvﬁ.ﬁ efm, tnlv those rorticlen 1é,s than

1-2 ricrons In slze repched the paper, This dust sampler, used

only during the tests with the leaded abrasive cuteoflf wheels,

was placed at the breathiny zone so that the sly inlet was 1n the
same plane as the inlets of the obher two gamplers, but was fartnest
away from the cuteoflf maehine, abmut 12 inches from the slectrostatic
greei@itatcr; |

Particulate. ﬂ&ttﬁ? wasg renoved ron the eolleector tubes

of the electraﬁﬁatic rr“ciﬂitntnﬂ by wotting the Inslde walls of

vy

the tubes with ethryl alechoel znd vabhiny off the partieles by meens
of 2 rubbar-tipped glass red. The reculting suarenciel was made
un o s sultable volume with stivl aleohol, and & #mall avount

removed and exarlned by llpht Cield mdoromecory and ot & mamnificaticon

jo]

fraction of g milliltter) of 4L well snabern mixture was then

af lbﬂ&, to deternine the diztributien ef nparticles of varied cize,
The mixztuve remsininy was then plaeed In o 15 on., wide wouth
bottle, 2.5 Inehsz in diameber and 5.5 inches tall, with a ruabber
stopper contalining 2 sirhon which extended to within 1 dineh of the
hotter of the bottls, Alcohel wos aééaé to u helight of 2,2 e
abeve the end of the sinhon tube, znéd the bottle w # shaken to
resuspernd the particles, After standing 2 minutes and 42 seconds,
the top 12¢ ni. of glechel, contalinineg only particles less than

10 microns in dlametexr, wore siphoned off, (A& Practical Hethod

for Particle Size Separstion of Atmospheric Dusts, Industrinl-liveiene
Poundation, Pilttsturgh, Pa,, Peb, 1, 194€,) 7This sucpension was

taken to dryness, the residue was welghed and then wae anglyzed for
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fta content of lend, The result of thils type of analvsis was

then used to estimate the proportional distribution of the leac,

as between the fine and cosrse particlex, in each samrle of duast
“poroved from the air., The particulate matter collieceted on the.
membrene [llters on the inifel equipment wes first examined by

lieht fleld microscopy to dedermine the fraguencles of the ceguryence
of certain ranges of sizes of particles, and then was anslvzed Cor
1ts content of lead, The filter pepers used in the “regpirable"

dust saempler wers snalvzed only for théir content of lead, ?hé
cyclone seetlons of the two stape sanpler were rinsed with aleohol

nd manipulated bto remeve the Qusts whieh were zlso analysed for

o

*.

thelir content of lend,.
711 determingtions of lead were made by 2 colerisetrlc
proegdure uning ditnizone, whieh s 2 method In resular use in

the Lahoratory.

Resulin

In Table 1 are recorded the wsights of oust in the alr,
83 eolleocted by elactrﬂatatia precipitation enlvy, the pronortion
{(in ver cent) 5? partleles less than 10 sicreons in dilameter, and
the eoneentration of lead in each entire sample, ap well rs thst
in the frsctlon made up of paft1c1@s>lnss than 10 microns in
diam&ﬁ&r.

The frequeﬂciés of the oceurrence of narticleos, within
certain linits of size, in the materizl ccllected by elsetrostatic
rrecipitation or on membrané f11ter3, while the leaded wheels were

in use, are racorded in Yable 2,
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Table 3 compares the find 1n & obtalned by the annlyeis
of samples collocted slmultanenusly by the three different types
of sampling equipment,

The results of sedimsntation tests wade with sasnles

colleeted by elecirostatie precipitatien during nericds of use ¢

4

the lesded, abrasive, cut-off wheels are tabulated in Table b,

Fﬁﬁiﬂmi%%“ﬂf lead-honring, n.r“ ive, cub=of'l wheels
whan used wilthout the Leneflis ff uttenuste sxhaust ventllotion
vielded soncentyrations of lena in the sir at thea breathling zone of

the operateor, and in the genersl work aren, 12 feet fror the

aub-n{f machine, whlech ware 2.5 to 15 times grenter than The

thresnold limit ?ecowmwnﬁéﬁ oo ind umtr*al operatlionn (Table 1),
When the exhaust ventllation of the caL»r-? macnins wasz in
cperation, the disperzion of lang Hearing Sustas inte the air was
rreatly redused, an wes indlested by the eoncentration of 4.1 no,
6 lead peor eubliec mebsr of alr, vhen a aampls was obtained durine
the operation of n whesl containing 12 per cent of lead (sample 7,
Pable 1),

| ‘On the average, B ner cent cf the particles of dusnt
produced By the use of the leaded, guteol! wheels were gmaller than
10 mierons in diameter. The preater portion of the air-bsrne lesd
was found in these finer dust particles Particles of dust within
'hniﬁ range in size aversped 75.0 per cent of the total leady the

findings varled from £3.% per cent in n sawple collected 12 Test

from the ecut-ofl machine, while a whoesl containing 3 per cent of
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PSR,

lead wos belng used, te 25 per cent of the total lead in the

breathing gone thz operstor during the uze of a wheel contalinins
& :

12 per cent of lead,.

e data 1n Table 2 indlents that most of the particles
dispersed into the air by the leaded wbeels were below 1C ricrons
in diameter, and that the median dismeters of the particles in 511
of the samnples wers well selow O wierons, Hxawination of the

varticles trapnod on the membrane filters {3C and aC) revealed

that 90 per cent of the rarticles chaerved by licht £ield nmicrosenpy

wers Bmaller Lhan

L3

mi crong in digmeter, and that the pedian

dlsmebor war considerast

k4

1v lese thon 1 wmiecron in size, MNogt of the

rarticles wors snhe

&

ricgl In shape, and there were many horregates
of these s:all porticlesr (Lhis phenonencon is sharacteristic of
narticies ﬁarﬁina retslile Tumesl}. &8 oy be seon fron the dete
presented in Table 3, higher levels of concentration of lead were
feund ip the dust collected on wewbrane flliers, 8o compared with
tnoze found in éuﬁt.cmliect@ﬁ by other means, The hirher values

are probsbly dus to the relative nearness of the meabrane sampler
” ]

to the gource 0F the lead Jdust. The phyvsicel and chemicsl exanination

of the particlez deposited on tra mepbhrane filters suppert the
¢0n¢1u319n that the lead in the air_was pregent mainly 2e fume,
Sueh & repull, we belleve, ean be expected from tné nature cf the
formulation of the wheel, the wear of the wheel, and the heat
renerated in the cutting operstion,

Althouph the results ebtained by the use of the three

tyres of zamplors reported in Table 3 are net strictly corn garabl»
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becruse of thelr different leocations in the brenthing ztne relative
to the cut=off wmachine, and the ﬁiffereht entrance veloclities due
to the JdiiTerent rates of saapling, they are consistent in showin:
that most of the lsad in the air was renresented by the szaller
particles suspended therein, Of the three pleces of equiprment
erploved in this investigatlen, only the Upenpirable® dust sampler
direetly separated the sir-berns cdust inte so celled "respirsble® ang
funraopirable” fraetionz., ne deviée had bean uzed by the ALE.C,
with some suceess o study the inhalation of resslirable uranium
dioxide, (Liprmann, Y. &nd Harris, ¥. D., "8ize-Selective Samplers
for Estimating “"Eesrirable® Dust Concentrations" Heslth Phrsies,
s 155, 1282,) fince the Cenmsities of lead and lead oxide are not
too different from that ¢f graniur, the soulpment was consldered
satinfactory for detersining the guantlities of lead whienh ecould reach
the lungs. Fros thecoretieal eonsiderstions 1t was deteradnsd thrt
80 per cent of the particles of lead, 0.7 mierons in diameter and
50 per cent of those 1 micron in digmeter weulé»be collected on the
Tfilter and bhe rerregectetive of the sizes of p&rticléﬁ whnich enuld
rezch the lunra. A was mentiened emriier, approximately 80 rer cent
of the particles depozited on the merbrane filter ger@ less than
¢ mierons in gize and only 2 per cent were greater than § nicrons
in diameter (T#bl@ 2). |

Table 4 shows the c¢istribution of the total lead betweern
the fine and cosrse particles., These data were obtained from the
sedirentation studles in which the congentration of lend in the
portion of the finoe narticles removed fer analvsis was used to

caleulate the amount of lead in the fine partiecles susyended at the
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<3
»

end ¢f 2 minutes and 42 secondn in the total volume of ethyl aleonol
uned in the sedimentatlion veassel, Phe concentrations llated wre
evidently on the low side, since many fine particles accompanied

the egarse partlcles and were included In the latter findinpa.

All eof thn evidence, iherefors, voints o thé fet that
the greptepr portien of the total lead present in the aii ir present
in the {ine gartimims’&nf et likely is rresent in the sir aw qu¢.
It 1s alse evident thot abrasive, cut-ofl! wheels eontalning leas
will need te be anerated in eqgulswent nrovided with sdesuazte exhaunsi
ventiiation in order to celleet the lead dusts snd fumes producsd

in thely use,

Retie oo prafvory in the Deprartnent of
v ideing £ Industrial Heelth, Collere of
Medieing, Unlversity of Cincinnati, Cinclnnati, Chilc

Yierk snd Jenordh bhys

Je Cholnk, Ch,E,
Le Jo Gehzafer, L.0.{(Ch,1.)
.

Ue Yeager, Lel.

—
— "
Armroveds \:§<;Hﬁm?<{1 2o

b §
Ropert 3, Hehice, ¥, D, -
Mrecter

Date: Januery 15, 1964
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