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REPORT ON VISTT TO UNIVERSITY OF CALIFORNIA, CHEMISTRY DIVISION, BERKEIEY, CALIFCRNIA -:

AD
ATTENDANCE AT AMERICAN CHEMYC.T SCCIETY SYMPOSIUN ON ATMOSPHERE CONTALTINAT TON AND

TION, SAN FRANCISCO CALIFORNTA !MARCB 28 TO APRIL 1, M)
GHELUSTRY DFPARTUENT - UNIVERSITY OF CALIFORNIA

Dz, N. Garden, Hoalth Chomistry Division, University of California, was contactcd 1oe
garding the design and opcration of the Garden type glove boxos, Dr. 1, Scaborg of
thoe Chomistry Department, and Mr. Browme of thc Health Chonlstry Division, particie
pated in demonstrating the vorsatilc usos of the various types of boxes built at tho
Univorsity and of their overall officicncy in actual usc, The mechanics of the hand-
1ing of radioactive nmaterials from tho initial point of rcceiving tho radiocactive ne-
teriel to the finished product in the laboratory was deronstrated,

Tho ®sonior cave™ type hood was demonstratoed, Dr, Gardon pointed out that a Hanford
irradiotcd slug could be safoly handled in this tync hood as oquipped with tho remoto
control oquipment uscd in conjunction with the hood propor, The "junior or baby cave®
type load shicldod hood was also studicd, Currontly, work with 50 ngs, radiun is gom
ing on in the hood, Adjacent to the "junior cave" where the work with 50 mgs., radiun
is carriod on, 1s a standard Gardon typo box whore work with sinilar quantitios of
poloniun and ancriciun are carried on, To date » it is reported, no contamination was
detocted on the outsido of the boxes, Speciel typo hoods of Celifornia dosign were
shown where spocific chorileal analyscs for strontiun and yttriun arc carricd out, Gare
den typo boxog are so designed that they can be used as "glove box* vherc hands ean be
inserted inside tho hood using soaled gloves or ronote control cquipnicnt can be used
W thna ballwsocket typo arrangomont inscerted in tho oponings on the front side of thc
:@qmmﬁ’ #oi8ty fAntrol oquipnont attachod to nanipulate tho equipnont ingide tho
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Dotails of the dosign and construction and ostimated costs of thoso hoods wore prow
viously obtainod by momcbers of the Dosign Liason Scction of the Health Instrument

Divisions, No furthor information was obizinod regarding the officicncy of the glass
woel fiiters used with tho hoods,

It was interesting to notc that somc of the Gardon typu boxes wore enclosed in pancl
type hoods with a front sliding glass window and vented by a soparate blowor, Dr,
Garden pointed out that iho noccssity of such additional hoods was an added protocte

ion for the Gardan bex if work with large quantities of activo materials was performe
in thc "box®,

it is plannod to adopt tho usc of these "Gardoa®™ type boxcs in the Methods~Control
Group of the H, I, Development Division in the now dovolopment building being planned
for tho Diviaion,

DIVISIon OF INDUSTRIAL 4D EMGINTE CHEL ST
SYMPOSTUM OF ATMCCTHNE CONTAIMIIATION AWD PURIFICATLON, SAN FRANCISCO, CALIFORN

Gunural

Tamly~ten popers wers proscontod at the sympoziun n WAtnosphore Contarination and
Forlficntion®; all nwciln s wers attondoed by the weitor, & onnv of the official
anerican Toombenl Socioty Paletracts of Papers®™ precentod at tho 115 National Mecte
g in one Troneisco, Celifornia, is i the filos of tho Hothods-Control Group of the
H, I. Devilopment Division and is aveilabi. to all thcse interested,

Tho abotrnsta pdven fn the subsiguont vages of this roport arc besed un notes taken
at the aectual prusentotion of the napers and in perscnnl contncte ‘wdc with authors
of srmic of the papera whicl ssunud more closcly related to our intercsts at the Hane
for Works,  Bost of tho papers presontod at the symposiun aro to be publishod in tho
Fovenl-r dssue of tho Engincering Edition, "Industriel and Enginocring Chemistry®,
officiol monthly publicoticn of tho Ancrican Chomical Socicty. In somo cescs, where
it is boliovvod that dotailed infornciica in the oriptinal paper is of valuc t» Hanford
rogarding rcl-ted problons, roquosts can bo radoe for a copy of the pancr,

Lpazracte of Pacors iticndods
Jptroduciory Bomarks = H, F, Johnstono, University of Illinois

Ore Johnstano sorved as chairman of the symposiun nn atmosphore contaninatian and
purification, Dr, Johnstone and his assncirtos at the Univ.rsity of Illinois arc
dning a consi lorable amount of wvork on thu naturc of acmnsols, noasurencnt of partie
cle aizos, and ronovnl of subideron and nieron size particles from the atnosphere,

The remarke Sf tho sponker bmught farth tho fact thet the firnt rceting ever held
that would be eomparnble ta the ourrent sympnsiun was conductel in 1910 vhen the
Cottr Ll Prueipitntor wos bolng Intreducod. The arly othur mectings ~f this type
wero ennducted in 1918 and 1938 vhan inturest was conterod on air pollution cffoets
praduccd in tie menufacture of atash,
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Today, intercst is cent.red in neasuring the emounts of ajr pollutants disserdnated
to the ataosph.re fron all sources an! in measuring thoir subscquont effocts on plambe
animnls, humans, otc. In additirn, studies for the efficiont abatonunt of econtani.
nants in the atmosphereare also in progresse. Along with those cornonts, onphasis

was placed on meking morc accurato and extcnsive notoorological noasuremcats, The
nced for devising now and botter motheds for sarpling and anclysing gasvs and aoroe
solc befora finding the ultinate solution to pollutud atrmosphuro was strossod,

“A Higtorice] Roviow of Sooke and Fune Invastisptions™ - Robort E, Svep, Stanford
University, California

A brief roviow of the history of tho developmont nf tho Cottrell reoinitator with
somo early studics rolated to studying Aanage effects to plant and aninal 1ifc by
pollutod atmosphores was proscnted. Sone contributi~ns nade to the store of know-
ledge in elininating harnful natcrials in the atmosnhere wore also stated,

Ylega]l Rogulation of Air Pollution" -~ M, L, Hovtnann s Anfeles County A 511
tion Bistrict, California

Legal rcgulatinns of waste materials discharged intc atrnosphere is almost cormlotely
in effoct in most industrial cormunitics, The curront trond is lindting the r.r=
nissible quantiti.s of pnllutants expelled to the atmosphore, The necchanies of
lagal regulations in actual’ . practice woro explained,

It was pointed ocut that merely increasing the hoight of a stack doce not necessarily
mean that the problem of wasto disposal has been properly taken care of§ the pollue

tant discharged fron a t2ll stack will only be carried to points further awey fics
the stack,

Sono typical laws passod included a figurce of 23% maximum volatiles fron solicd fuols
based on a dry woight of s8+1ids, Tho city of Pittsburg has lowcred this linmit to
20%. In California, the limit for Pb or ZnO is 0,035 graoa/ft> dispelled air, No
roliable or consistont linits are sot up for the halogen elencnts in gencral, ale
though strict limits for fluworince, hydrogon fluoride, and jodine are neceded. In

genoral, rost comrunities are beconing "air polPtion" ninded and logislation towards
legnl rogulation is certainly thu trond,

No mention waa made of rudioactive stack gos vmstes or their legel regulations,

"The los Angelos Smop Probler® = Pa I tanford Research Inst ali~
fornia

The paper concarned itseolf prinnrily with the oye irritation effect accorpanying a
"soo® commonly encountered in the los Angeles district, It was stated that the

netasrologieal condition is the controlling factor deternining the tine and duration
»f cyo=irritating anog.

An enpirical corrclation betweeon cortain notearvlogical ennditions and the tinme of

reportod oyc 1rritation was ostablished and was showm to be rolatively satisfactory
in foroeesting a srog=cyc irritetion offuct up to throo days in edvance, Forecasts
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to drte have been slightly better than 508 corrzct,

MR-13297

The nature of the specific causo of eye irritation is not yot known, Currently, the
problen is centered about the officieont collection and identification of the parti-
cles associatoed with a "smogh,

aturc of Industris] Dusts and Fumeg in los Anpoles County® - L, O, McCabo, P, P,
Medo 4 H, B, Mclaho los Angeles Cqun AMir Pollution and { Chanoy, Albert
L, Changy Chomfcal Iaboratory, Califoxnia

Tho notere and source of industrial waste gascs with aceompanying corrclated netcorw
cloglcal conditirns in the Los Angeles district were prosented. In cascs where
particle size ctasurencnts were neoded, the clectron nicroscope was employed,

A method for tho dotermination of S0, in air was developed, In genoral, the method
eonsists of passing a known volumc o; air through Whatman oxtraction thinbles and

titrating the SOq cbsorbed by tnc paper using dilute NaOH with nothyl orange as the
indicator. It wc statcd that the filtor efficlency was 95%.

~

F

Liquid aerosol in the atmosphore waos collected by use of tho Sonkin rmodifiod caseade
iignetor, -

SDevelopnent of Air Poilutionn Standards® = L, G, McCabo, 4, H, Rose, and W, J,
Harming, Ios Angeles County 4ir Pollution Control District, California

The primary purpcse of this paper was to present some tochnical basis to control and
sei limits o-n the pcllution of the atmnsphere by industrial wastes, The principal
factor i~ control the concentration of contaminants sn the ground was the nass rate
of cmis:icn fron a strck; tho standards sot up were bnsod on the per cont loss of ¢
the total process veight, Deota was collucted considering offluent loss to process
wolght ratis, hourly orss rate of crission, and avewago mass rate of erission; these
data werc corrclatod with the v-rious typus of collecting devices and their rospects
ivo efficicncies, Allowable discharge curves were set up on the above mentionoed

bagls and actuzl figurcs woere celeculated to linit the 803, 1{280 , and HzS enitted
from any stack,

The allowable discharge curves were bascd on devices with 80 to 90% collection
efficioncios for particles ¢ 44 nicrons in dinmeter and for devices of 90 to 99%
colleetion efficicncies for particles )1.1. nicrons in diamcter, A calculnted
allowable discharge curve was given as {x + 1000) (Y - 0.08) = 400,

“Use ond Linitations of the Midrot lapinger For Locrting Duste st -

H Charn W, L, Chen, &, C, Wrig Divisisn »f Fuel Technolo tato
Ccllogo, Ponnsylvania

The usc of a rmidrot inpinger, a madificed cascnde type inpactor was doseribed in roe
lation to locating dust producing orcas, Particles of 1 to 10 nicrons in size could
bc colloeted by this method, Good relative rosults wore claimed, The questinn was
agked if this methnd nf enllcction could be correlatod with othor nothods of collocte

ion, It was reportod by the author that of the few tosts rn, cxtroncly poor corrce
lntions wore obtained,
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apffects of additive and St-ogphorg ~ Depived Fluoprinc in Tomnosseo Soils and Forago
Crops” - ¥, H, Meclntirc and fssocintos, University of Tennossoo, Tennesseo

The following abstract is the authorts own atstract and is included in full in view
of the fact that the nsasuroments for fluorinc were made in air, rain, Jomestic
wator supplies, soil, and vegetation, On an ovurall basis, these procodures corrc-
spond to thic sampling progran for radisactive contanmination at the Hanford Works,
Questions directed to the smuthor rolative to correlations with atmospheric variations
ete, indic-ted that little if any specific correlatinns were attompted other than
messuring the ovorall average rainfall, It i intcresting to point out that the o
conclusions cn forage in this ronort were basod on 800 samples taken over a poriod
of a year; the Health Instrument Sitc Survey Group collects about as nmany samples
of vagetation in one oonth for radioactive contanmination measurcments in that pare
ticular source alone,

dbstract of Papor:

"Insccticidal and fertilizer flunride incorporatinns have been studied 20 yoars
in Tcnnessue through lysincter, gresmhcuse, and forage experinents, Inputs of
fluorine thrmugh bariun and celclum compounds (up to 6000 pounds of such per
acre) were soile-rciain.d alrmost entiroly against 10 annual 51-inch rainfalls,
Rainweter leaschirgzs fron two modorately limestoned soils carried Q.3 to 1.5
pourds of flmorine pcr aeru per annunm from 300-pound inenrporations of fiuorine
as cryolite, McF,, NaF, Ne,ySiF,, and through rock phosphate, none of which o~
coused increase of flunrine in“lysimetcregrown soybeans. Per acro inputs of
100, 220, and 507 pounds of fluorinc as CeF,, and as KF, induced no clever or
alfalfe on two limestoned soils, or thnse siagged to furnis: corresponding in-
puts of fluorine, whercas those fluorides did raisc the fluorine content in
like crops on tho unlined snils, Rainwater drainapes from quenched caleiun
silicate slag incorpereti:ns showed fluorine concontration 4 times that attained
by saturated sclutisn of CaFy in the laboratory, Superphosphate incorporations
corrcsponding to 500 0,25 on incorporetisns induced nc inerease in fluorine
content of 9 lerge successive crops, Normal fluorine content was shown by
several crops grovn on translocoted Tennessee and Kentucky soils of high phose
phate-fluorine contint, A& yoar's colloetion of 800 samples of forage on two
university oxperimontal farms within 5 riles of industrial nporaticns showed
fluorine contont of 50 to 75 p.p.n. in 40 per cont ~f samplings; beyond 75 PePally
in 32 per cont of samplings; nmany incidences beyond 100 p.p.n. and n ne loss
nhan 10 p.p.n, £-r opurati~n P anf for operation & 65 per cont of sanples showed
10 t~ 25 p.p.n, of fluworirc, with nany samples showing well above that rango,
Corrcsponding forage froa eontr-l arcas showed loss than 8 p.p.n. ~f fluorine
in 86 per cont of cuses and less then 5 p.p.n, 4n 76 per cont of cases, Hipher
ineidenee f fluorine wes f-und in rainwators at borth lae-tionn,

4pparently, an abnormal incidenco of fluorinc in forage crops 1s not . &nduced

through oither fluorides native to the snil or through rational ineorporation

of any solid flu-riz nateriel in sindlar sails ~f reasqnzble ecalciun contont,

or those aduquatcly limestoned, Honec, toxie lovels ~f flusrine in forage are
deancd attributable to Aircet contaninaticn fron the atnosphore,™
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"Sulfur Pixido in the Atrogphero and Tts Rolation to Plant Lifod - M, Kuts,

It was shom thrt eoncontrati-ns of sulfur im the atmosphore of about 0.4 p.peR,
could be toxic to cettain plants, No visiblo harnful cffects on plant 1ifc wore ree
ported for air atmosphore containing 5.1 to 0.2 p.p.n. even aftor long continuous

axphsurcs,
o of B to scs the Atoposphere® - P, E, Church, !hiversij.xv of
7. hin '

This paper rcported the results of Dr, Church!s work -n the Hanford stack using oil-
fog forced thru tho 200=font stack, This paper crvars the matorial as previously
reported during the mork at Hanford and is available fron the Hanford File.#

YSempling of Aeroso:s and Correlation of Sampling Data" = sher, ur
gecrgh Founcdatisn -f Tlincds, Chiecapo, Jllinoig

The liniting factors vhich should be considered in sanpling aerosols were discussed
snd ere briefly outlined as followss

1, Particle Size

2, Particle Shape

3. Particle Dengity

4, Physicael State

$, Chenical nroperties of acrosol nder study

6. Knowledpe nf streanmline flow and angle of collecting plate
7. Surfacs of collecting plate

In additin, careful consideration should boc given to the choice of sapling location:
and applying statistics in interpreting the final results.

It was als:c pointed out that it woul? be necessary at times to use a combination of
sarpling nethods t» cdequately cover the desired particle 8izo rangs of acruasls be=
fore good data casn be obtained on a siven aerosol,

- G, Stoffens, Stanfoid Row

The peper concernod itsoif with the wethenaties and oxporinontal phascs in rccerding
the rclative degree »f "murkiness" causing impaired visibility ia the atmosphere by
photHgraphiz nethads,

"Mcthod for Deternination of Free Sulfur in tho Atnosphere®™ - P, L, Megill, M, Rolge
ton, Stonford Rescarch Insiitute, Celif-rnia

4 modificd F, Feiglts spot test for sulfur prosont in the atmosphom in the frec state
was roported, It is clained that as little as 0,005 p.p.n. of froc sulfur cen bo

e ED @ Em e b s e am o W MRS S A W D S . A IR GER ED MR GG W WS W ma e WS WP Y WR AR WD M WE AR SR R
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Resvricted =~ "Motosralogy Scetinn Roport, Januery 1943 to July 1944 - Dr, P, E,
%ugt;, C. A, Gosline, Jr. O, H, Newton,. J, F. Mattingly, and L, ¥,
r

CConfldontinle %Charactoristics »f ifixing and tho Dilution -f Waste Stack Cascs In
the Atroaphere, P, E, Church and €, 4, Goslino.~ 7-4806
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neasurcd in the atnosphre with a 90% accuracy using only ~ne cubie foot of air,
Bascd on this nethod of nwasurencnt, (pyridine spotting preparud thallous acotate
paper, 3 depondent, thru which the air was sampled and eomparing tho polysulfide
st with known standards) it was roported that 0.2 p,p.n. anorphous and 8 p,p.n
crystalline sulfur in the atnosphore would rosult in oye irritation,

Dr, Thooas, in his prescatation, discusse? the results of fiftcen years of nonitor-
ing for SO0p in tho atmsphure ond tryinr to £it his results with the cquations of
Suttsn and Besanquete-Pearson, Tws snoltilg plants were tokon as the source of the
307 to be measurced, Standard asarco, Lyngberg, Litval, and Coons ruesrlors were
usx® fn the snurce, o 150 faat stack, was usod a% Sclby, Californise, and throo ree
corders placed 65 to 85 ztack lengths fron the plant were usod at the Garficld Plant
in Uth, A ridfe about 1500 foct hign was located Letweon the source stack and tho
rceardeys at the latter loce~tion,

The cquatinng of Sutten and Boganquet ancd Pearson wore ravicwed with tlie qualificae-
tisn thit nn exrrecti-ns were node jn tho deta =nalyasis for the buoyancy of air,

The eralysis -f the 4ot indicotad thaet the Besuaquet and Pearson formula applicd to
both stacks studicd whorm corparing the ratios of the maxirmn rocorded eoncontration
L tho maes onission ~f SCp fro~ ihe stack, The maximn ground concentiation was
assuned to be 10 to 15 stack luongsths from the source, The ratiss at the Gerfiold
Plant, ev ~ with thc 1520 foot ridge, agreod reas nebly weil with the Bosanquet and
Poarson formula, Applicctions of the data to the Sutton annlysis Aid not apply to
the data as Sutton uscs groatoer distances for the point of nmaxinun ground concontrae
tion from the source tnat the 10 to 15 stock longths used bty Bosanquet and Poarson,

Hore again, as was asked ~f the author, considorable difficulty was encountoroed 4n
the attompt to conpletely corrclate notoorological variablo conditions with tho data,

"Disscoination of Aerosol Particles Pispersed Fron Chirmeys" - 2, Baron, E, R,
Gorhard, H, F, Johnstonc, University of Dlinois, DNlinois

Dr. Baron approached the aomsol disporsion problen only fmon a theoreticale
mathonetical print of vicw; the deposition of aeroscl particlos from point sourcos
were bascd on 0, G, Sutton's statisticzl nethods, It was atatod thet the nethod
presented in the paper nodifiod Suttont's cquations to take into account the finite @
settling velocity of acrosnl particles, It was also pointed out thot the rate of
deposition and the ground concontrations were markodly influencoed by octoorologienl
conditi~ns althcoupgh constant wind veloeities were used in the caleulations to dee
velop the correctinn foector, Other lindting factors werc the height of the source,
distance fron source and the particle dAiancter, One curve shown for the rate of

depositicn of 50 p size particles froa twnr difforont stack hoights is roughly in-
dicnted on the fcllowing pago,

DECUSSFED ™,
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Otiier goneral statements by Dr, Boron based on his calculations weres

"During inversion, acroscl clouds with particles largor than 10 p diamcter
scttlo as a vhole with turbulont diffusion only of minor importance; for
noutral and lapsc conditions, both sottling and turbulent diffusion aro

significant, the rolative importance of the two doponding upon the sizo
of the particlo,®

s
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The overall general recommendation made was to the Baron mocified Sutton equation to
study the rato of deposition of acrnsols and to use the Bosanquet-Pearson equation
for truec gas clouds only,

stone and M, H,

Dr. Johnstone's paper concerned itself with tho relative officicney of dopositing out
acrosol particles on wator droplets roving by contrifugal force across a rotating gau
stroam, Tho celculation was bascod on Secll's thoory of impaction, Maximun officioncy
was obtained for 1CO p diancter droplets; for sizes below 2 p, irmpaction officiency
drops rapidly, the author cxpleined. It was claimed that the oxporimontal Vonturi

serubbor {originelly veed oxporimontally for colloction of dusts and fumes in high

volocity gas streans) was installed on a commorcial basis and was operating at offie

cioncics of 92 to 99 per cont in reroval of industry-mnde funes, The genoral recon-
rendations nade by the author wore:

1, The inpaction nethod for depositing aorosols is not vory efficiont for

particles of {5 p dianotor. Efficioncies of only 2% wore obtained using
0.2 p diamcter particles,

2, Collection of snall particles ( (2 m diancter) by diffusion is better than
the impaction tochnique,

3. A plot of tho per cont arca dose doposited versus particle collecticn on
difforent types of collectors by impaction was given to be: (approzimation)

100
d = particlc diameter
. Flat Plato
80} — D = object dinmensions
% B ¢ _..— Cylindor U = wind volocity
ae i
-.-c - Sphere P = particle density
40 }' u = viscosity of air
O
s
20}
0 L} ]
.5 1.0
o =1/18 %P
ub
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"Fypdguontal Considorations I tho Dogdgn of t Vontilation For Solid Motoria

m,crgtign_s. -~ R 1, Pronj son De ia eno

Depertnont, Kennosott Copper Corporationg [tah

Mr, Prong discussed dust as an atnosphoric contaninant in industrial plants handling
solid matcriels (fceding, convoying, dunping, screcning, etc,) and the propor
elinination nf then by proper hooding and cnclosure, Sonc discussion was also
contercd about ovalunting propor comstants for usc in ealsuluting exheust capacitios

nceded te climinate dusts »f particular sizc distribution in s perticular atmospherie
nediun,

") Survey of Atogsphoric Pollutien in Ledcestcr, Enflond" 3, H, Richards, Fucl Row
gearch Stction, Iordon

Dr. Richards reported tho rosults of mnitoring for smoke, deposited matter, sulphur
dicxide, and ultraviolet daylicht with approx. nated netcorolafical coffecte on cone
contrations of the contaninants in the ity of Lolcoster and environs, The effocts

of air turbulence on the diseipation of the smokc and S0, in air vere noted qualitaw
tivoly,

"Recant Observotions In Electrice’ ~ c:ipitation And leghanieal Dus': Colloction® -
W, A, Schnidt, Wostorn Precipitet : Corporation, Califoral:

Anmong the known factors influcnei  7e re 3 of preeipit <iem. it was stowm by Mr,
Schrnidt that the resistivity »f t 1 pesi 1s an Immortant fuctor to be considered,
Termperasture and humidity affceet t. - sistivity; the moisture cffeet is more proe

nounced at lower tormpuraturcs, 1. @ . oxplained that a resistivity of about 10

chns will mnke particle collcct'on . electrica) preeipaiation practically impossle
tle,

®Novelo-ment of the Vonturi Scrubber” -

U, P, Toncs, Chomic 1l Construction Corpora-
tion, Now Youk

Work on the comrcreial "Venturi Scru'» or' 19 gtill ~oir~ on but the status of this
wet gas scrubbing nothod for romove® £ suliuric acié dets and submicron particles
{nc actual dimonsisns werce dven Lo fifinc subnicron os used by the suthor) at the
prosent tire sas given, Th. gerers' principle of thc Vonturi Scrubber employs & high
veloeity gas in the thrnat »f a Voruard tue for eollision with an atepizetion Hf n
stationary shect of scrubbing licuil, Or chicf advantage f (thiz arrangenont is

the relutivoly onm2ll volunce of weoter nexded in serubbing 1o 7 volumes of gases,

For ¢xan)lc, tho auuhor clatrmed 9 officiincy in serubbing 1000 ft3 of gas with 9
gallons water; the cfficicncy dr-:« to about 80% using 2 ¢~1lons watcr por 1000

£t3 gus, [t was also oxploined *i-t for conrsc dusts (partieclas ) 20 A in dirmater),
efficien~ics gruates than 99% v obtained vwien using the Vanturi Scrubbes, Do

toils of tho latter werc : .4 nv-i7-ble ns th.  .ocess was otitl in the investigntion
atnpo,

WAgglonoration of I auku and Dust Por-tcloes
U, 8. Bureau Min.s, Mary and

Sor jc Wnyesgh - H W, St, Clair,

This paper dcalt prirmarily with the theory behind aoplonerntioa of susvonded particle
by the uso »0 high froquurzy scund, 4 d1senssicn was conteres abeut the deviation
fron kr om ~c uat.c niinc'ilee as doveinpod in .17l frequoncicos needed in Ysonie
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e gglomeration®, The crisy f---or or prineiple in agglonerating susponded particlos
by high frequoncy sound wav:s ~as ternod “radintion prossuret, Other contributing
factors wore {a) hydrodynsnic forces betwoon particles susponded in a vibrating gas,
and (b) varying offects of particlus on the vibrating gns. Complote floceing of .
susponded particlos can takc placo in less than five (5) soconds, it was rerorted, -
Froquoncics of about 104 cyclcs per soccond wore used., Some applic~tiona of this
prineiple to industrial plants wore oxplained,. The effect of radiation pressure

was also ably demonstrated by susponding in air o standard Anerican five-cont ploce
betwoen two parrallol plates, the lower plate housing the sound vibrator,

WStatug of the Dovelopment of Industrial Sonfge Agglomeration and Colloction Sgatens® -
E, W, Danger, E, P, Neurmon, Ultragonic Corporation; M,I,T, Massachugotte

4 brief reviev of the historical aspects of sonic agglomoration showed that informae
tion of this 22turc was reported in tho 1litorature as oarly as the yoar, 1300,

In aprlyirg tne sonic agglomeratiop principle for romoval of industrial waste gnses »
it was statod that particles of >10 u disnmeter could be satisfactorily removed and
particles of <1 a dianmeter cculd probobly be renoved with scill greator officlency. -
It was clainci that particles {1 a dlanctor wore successfully ranoved at air flows
~f 10 to 100 cubic fect por ninute, . In one industrial pilot plant, vibrating scund
was foaornted by the rotor of a 7 1/2 H,P. motor (6 pounds compressed gas was necded)
cutting the gns intormittentiy, This unit was best suited for agglomeration of 1 to
1 1/2 p diarcter particles, Onc sonic setup was installod in - 300 ton-pcr-day
plant cepacity sulfuric acid -lant, Here a U-2 snund gonorator was used with a 75 '
H.F, motor; the gas flow was .0,000 cubic foct, Schematie drawvings of the oquipnoent
wore ghown on slides, At a plant vhere 24,000 cubic feect per minute of SO, passed
thru « stack, 2 sinilar sonic agglomeration unit (150 d,b. woro uscd) roquired four
(4) soconds tc completoly remvve tho waste fas and roeover most of the waste as sule
furic acid, It was asked by thc suthor how ruch such a unit would cost, complctely
stalled plus cost of matcrials, Tho author did not stato any spocific figurcs but
sald that if an electrostatic pro initator were instelled for sinilar purposcs, a

sonic agglorcrater as deseribed i this peper would be sone figaro significantly
lower,

ENERAL:

In genernl, discussions outside the fnrmal reeting tines, indiccted that the trend
in approaching tho problen of rcroving pollutants fron the atriosphere introduced ty
specific industrial processcs mas not in installing "bigror and bottor stacks® Mt

In removing the wastes by chenicol or physicalechonicel ncans before the wastos ovon

reach the stack,
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