-

: e
N

1K) I A
. By, RV AR X
h"‘ .1

Y I
N
Rl

M. S. Maier to R. L. Moore on Dust Counting Equipment (1954)
ACL Doc 13103 - Page 1 of 3

R .
el .
BRY < PR "
“tee A
L] .

Yy
g)

M L N )

May 19, 1954 - |

Dust Counting Equipment

* #r. Cilley hao roquested that na. invsgtigation be mads of the dust counts

throughout thoe mill and posaidble methoda of reducing the anmocund of dust for
improved hygenic conditions. HIll managnmont is ever working on this problem
and dust counts are periodically made by the Durvau of Industrial Rygiene.

“The problex of dust counts and asthods of reducing same are under astive

study by the Alr Bygiens Cozmittos of the Asbestos Textils Instituts.

Tho first stop in angy dust count progrea is to sslect sultadle equipmant.

There appears to be a differcace of opinion rslativo to squipment as the im—
pingor colloctor is generzlly ussd bere wbiles the thermal procipitator is used
in ngland for collecting the dust particles. It 1s understood Mr, Luttenbergor
ip arranging a conforence with Dr. -Shilen of ths Pennsylvania Bureau of In-
dunstrial Rygiene for a dizen=szion of dust counting oquipment. Also, dust

counts vill undoubtadly be discuzsed at tha June ameeting of the Air Hygiene.
Ccmitteo of the Asbestos Textilo Inalitats.

For background inforsation, a dbriaf litsrature sasarch was made in Chealcal
Absiracts on cdust counts, in which the following facts were noted rolative to
the oporaticn, linitations, aad coapariscns azong variocus types of instruments.

Mang- types of equirment for determining dust counts or dust concentrations
bavo been developed. The total amount of dust in air ean de dotorazinod bty
drawing a known ancunt of air through a suitable filter and the amount of dust
doterminsd by weighing (1). Stokinger and Laskin (2) ‘report the olectro-
etatic precipitator in which the dust particles ars made to sottls out by an
oleciric fiald is best puited for the detorminaticnm of dust concontrutiocans.
Howvover, it is not suited for sizo-dlstridution of xmost purtliculates becausa
of siso gogrogation along the collecting surface, and because of aggrogation
of pm’-m.c . .

So.vo'ml types of apparntus aro zuit.abio for dust countas. In the Lmspinger

- ¢ypo (2) the air is drowa through a jet to impinge on water. The dust is

rotained as a sugpension from vhich 1% is allowed to settle out on a ppecial
type of ailcroccope plide and tha dust partioles counted. Its efficleacy '
inarsases vith the sanpling velocity vhich La pormally about 28 liters per
ainute. Its officiency is about 40%.

" Charmbury of Penn Stata roports (4) tho midgot izmpingoer method of collectdng,

analysing, and oveluating dugt is purely anpirical end gives only relative’
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- rooults which ars subjegt %o orrors ia intorpretatioa if conuidamtiana &ro

o " not given to limitations concernod with the ability of tho npparatus to draw
R dugt into the nozale tuds,. tho loaas of the duat by ths liquid, tho chattering
o of tho duat cn impingesent, the oiability of tte dust in the liguid, the size
iy . = rnage of tha duot, etd. Vhon the Socessary corroctions are applied, the aidgut-
LAV ;npingor zethod ylelda resulis occ=parsble vith other acthods of cnlnating

.. Ul T .

In the cancade impzctor (3), tho air s pasaod eonaocuuvuly through four feta

. of docreacing oize onto a glass plido coated with an edhesive. It i3 reported
T (2) to have given excellent particle-sizs analyees in tho size rangs of 0.2

to 50 nicrong. It yiclds rapid and reliable results in the charmctoriaztion

of dust and can bo used for tho sizo disiributica snalyses of mixturee of dusis.

IR Bolov the useful range of tho cescade inmpactor (2), tho ther=al precipitator
. - 18 the zo06% useful instrumont:  This fnostrvaent (5) makes use of the fact that
. thore 13 a dust {>es scacas arcund A hot dody, in this casz an electirically
'3 boated virs placed betvsen =isroocope caver alides on which ths dust 1s dopositacd
: Tests ohiow that ths instrumont collscts alnos? 1008 of the dust particles in t.ba
sir. A vory slov sanpling rate, normally 7 ec/min., is required.

Magill in deseriding tachnigues for smog znalysis (6) reports a cascade L::-:paotor
wvag nasd to collect sazples over briof zarioda of tizms and to follow atroe-

(A phorio changeo alosoly. A thermnl procipitator is advantagsous in that 1% sp-;
pears %o calloot sll fins particles, but it mmat bo operated at very low air
flow rates. C

Soveral photoolectrio devicas and dust cazerzs for messuring directily the congen-
. tration aof dust partisles in the air have baon roparted. Thesa aro based n
A the later{sroncs of a-beaa of nght by dust ;mrtic.lu in thn air.

i
¥ For accuruto dust counts, opec.tnl attention mast be zivnn to ae.mpling toclmiquao
M es, the scluwction of locaticn, tho uso ot zixing bafma, and tho neod of
*3 isokinotia sampling (7).
~

Since it has beon nyortcd thzt thors 15 no unfavcrable phyzical reacticn rroa
aobostos duat in tho 0 lungs vhich io \mdot 16 nicms or ovoer 50 microas in

longth, our Taophasia should ba directed tovard counts in that size rango. This
o appears to ba the rangs in vhich the csocado impactor or iampingor 1o moot offeoti
e vhile tho thei=al procipitstor is moot effectivo for finer particlos. Tharc-
Al foro, the casoedeo impactor is given first choiocs and tho iopingesr zcccnd choloo.

Tho acctracy of any dust counts will dppend noro on the cars of taking the
sample and making the counts than on tha type of apperatus nmd.
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