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The “iguid 7esto flzpmesl plant ke beon in hot oparailon slines
Meeerber, 1948  Until February, 1969 the irflusnt 7as never above 104
f.min./ml. Sines that month the quantity of astivity hae gradually
imareased t¢ n maximum of 200,000 . /min./ol. and o mintaum of 1,500
g./ale./ml, The over—gll =offipiomsy in the romovel of agtivity Jurirs
Fobruary targed Ifyem 95 ko 99 rop comt. Scwe difflzulty has bean
oxperiehcad in irestingz the irnfluent dua t& the varistion in seopogitien
as cempared with the solutlons used im the orlgival work. est of iko
work of this group, Jor $the pess (w0 ponthe, 2as been Jovoted o dotermiwming
the sature ¢f Shose problans reeuiting in low afTicismoy.
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muring the momth of March, 1%4% a iotad ol appronicaisiy ., 200,007
zalicns of solution were maceived having on average of 22,000 ¢./min.mE. O
the precipitation step an avorzge of S5.4 ner oot of the actdviiy was oo
In the =and filtration oten thers vaa ancher F1.9 per sent Temoved Jor a2
total efficicnsy of 99-92 »er cent. In Apidl, 1249 approximately 750,000
galloms ol solution were received having an average court of 40,000 o- min .
Tn the Tirat astep 59.2 per cont of the ast vity was temoved vhils In he
specnd ®tap 52.3 per coni of the activity vas Tomomed. The oital rscovaty
wap 9,95 per cont with s pinimm of 99,92 and & naximum of 99,92 pek conmt

Hot opeoration of —he secordeary concontratilon step mae Dov oiafisl
until the middls 2f +his momsh. The nludge comtal-wd aporeximatsly — 2 i0°
s min./mi. Ta the fdrst bateh 99.7 par cscnt of tha aetlvity "me Tamoved "mon
70 gailons of The golutisn. The filirate «ootalead 2,500 g.;min.s®i. L .o
sacotd bateh 99.95 per ceant of the activity was rocoved. The Tinal, soumt n
the 70 gallons of filtrate was 800 e¢./miz;. /ml.

Combmatih [het

Plang for modifisstion of an area 1n the "HET Bullding have been
soppleated by the Enginseriny Depamtment. The area 1g to de used for furither
davelopment of thas prossss for ths disposal of ecambtumtible wasts. Ft is expociszt
that this arez will e ready for insteilation of souipment sOmeilms in Asguet,
194%. An sxperimental stosm-ojector nozgle and incimsrator have heen daslcrad
and are being constructed.

Povcntamdration by Jeans of Uiltrasonie Fnersr

This lnvestigation has beed Inltlated to cotemmise ches possibilit of
neing ultrazonic emergy o decontsminetie zlassenre. mattz, apd plastice. A
general discuzaion of the nature of thia problem iz glven in thils teport.

LETATLED BSPORT,
idayid Foete Dispesal - F. Huddleston, &&. Morton, and P. Schausr

& more fetailed dilscuesion of the vork carrded out during the past
fow months will appear 1m The mext progress ropori. For tho prosert, the
goneyal natum of the problem and resuliaz will be dlssucecd.

Sripary Copcentiation Step - For February, 1249 the averags removal
of aetivity Trom the influent was 97 per ceam. In sarch, 1949 tre ayerags
affivieney had Inoreased (0 99.06 par cent and in Lpril, 1949 2o 99.95 ner sant.
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The basiz problsm waa the periodic jrersess of antlvity =o ihe
offluent from the prima’y prosesE. Tae csuse o tbe insomplste wamoval
of aptiviiy can ousur AL aitse? cr ooth of two oraralicns. Thae ofta is
prenipitazicn in a Doxr Clapifloveulator amd the oiher atop s filteaticn
theoueh o Fardipes eutomatlc acloach aand filtnr-

investigation of the problem vas Firet dissoted towards the leiteT
Eiep sipes iitile mme Kows about the cperatisg of the Deslkweash meohanlem.
Mnaiyals of the Tlltrate made during ihe baskwesh operation revsaisd thei the
acilvlty sma higher then before or efter backwashlig. A aubsiantial reductiorn
in activity wae colained by putting the iwo =and ilters Iz sspien. The
prssant mathod of operstlon sonsig:iz of wplitting the Dow to bobth ased filter-.
then whan it is Deceasary Lo beckwash one <f tins filters the totel Tlow 1g
direeted o the other Tiltar. The Pilter Taquiring backwashing is tlne teied
oyt of operation durlng this process. Mors rscent date has indicatsd thay il
there is propse ficsculation in the firet 2tep thele is an egual jmprovemsari
In flizration.

Tos main bulk of the problem hme teen fourdd to be elther Incomniels
soprecipitetion of alumiram hydroxide end polonium or poor flosceulation ar
both. The fastor goverming coprecipitation ia that of pH mhills the Jastors
governing floetylatlion ava both oH ood tha presencz of deflozeulating agents.
Tha influant Is newn to comtain atevox, tetrasodium pyrophosphats and eltzic
arid.

Tha izoeleatris poinmt for precipltation of aluminum hydroxid: 18 a
PH of 8.8. Thiz will, howovar, vary with the conczntration of alsetmolytes
iz ihe solutioz, 1% has boen Tound thet good eosgulation in the wasts solution
iz cbiained At 2 pH zbove 10 while the more somnlelte covpseipitation ig at a
H of 9. This romeclusion iz artived ai bacsuwae of the feareass ol zetlvity
in the supermatast and zn inereass ol actlrty ip the filttats at = nlgher pH.

Tha stevox mae founmd to have llitie offect upon tha flocsalation o
the alumimum hydroxids. I would, however, in the sresence aof oll foxm an
smlsicn Thick could cause dafloceulation, Witk the exesepiion of the First
Tow wooka of operation co appreciable quantities of ¢il have been cbeerved.
This, however, 31111 repains &2 an imporiant fastor. The Setrascdium pyro-
phosphate ig a deflosculating egent. The aluminmum hydroxide which forme ia
the precsence of thia ¢ompound Temains suspended inm the golution aa vory fiae
perticle=. The pyrophosphate can de ramoved by 2dditioz ol colclum chlerdde
vhich forma the insoluble calcium pyrophosphate. In the cese of citidc apid
no definite solution bas besn found. The cltrie aeid “orms a solutle complex
withk the alumimm hydroxide. It appsars that this effect can be reducsd by
insreasins the »H 4o 10 or above.

e pmliminanr ¥ork has been dom using ferrifles in place o
alum. The adventags of uslnp Tervifloc woyld bs presipitaticn atf Peb
PH. It would slea permlt = pider variation in the pH lurics popcdes
which 128 ol oy poassibls. . £
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A pn sypedient metkod the siarifiocapiigtors wore conretited 16 247ios-
A Tow prallminrey exparimonts bad indiecatsld thet o doubla dresipitaion weinld
vemit in a mors filterabls materisl going —o the sand Ciltar. U about @ o2
same Time malsivum echlorids was added to easi influeni solutilon omd tas i
comtroller set a 8.7. Datm chisined with this 1othed of opewation has Infipats]
that the filtrate fTom the £ilirstion of the offluant fromeitber clerificrau oo™
ig the pame, however, the zount in tha offluvont Tefors filtraticn ia mighet in
the firet clariflocculasor than in the second one. With thiz orocadure thaes
Ins boem a grester bulld up of the sludge 4n tihe Tipst unit. JEith the sescrdorw
pEocass mow 1 oparetion taere =ill be a comcentrated affawt 1o lower ths
tludge bed in this unlt. ihem the bod hes coen oufflciently Toduted the
elapiflossulatcora will then ba opefated in varaliel.

Sesondavy Cogsarstation Stop - The twe problerms in ibke sesordary Hroszl-

were tha Low sepecity of the Timeos Tllteyr due o a plugging of ihe nyien slsts,
and the iarges apcunt of ilnsolubles present after digeetion of {hs siuminum
hydroxide take. The capacity of the Eimeo filter wap insreated Item .2 N3 A2,
to 30 lbe./hr. by revielng the unit to sorve as a precoat filter. A &0 x4 250
mesh stainlsas atesl cloth was used in place of the mylon cioth. A gear
arrangesent was used Lo move the kpife blade a cefinite small Hstance with
each revolutiorn of tbe drum so that the cake and & amall amount of filter ald
e amoved to give a clean surface with oach pass of the dyum through the

SiuFrTY .

To take care of the large amount of insoluble material remaining after
digeoiving the zake, nylon filier bags are being used in plage of "Fiiiros?
carmiridges. Not only 1e the ¢oat reduzed by ooer=twellth bul aleo the viwwm
opoupled by the bage in a drun iz mich lear then with the parirlidzes. An
anslyels of the insolubles will s made to determips whether thiz roiume can
o further reduged.

Combustibla Waste Disrgeny - B, Morria and P. Soehsaer

In the work carried out at Undt ITI 1t 1s believed ithat very littis
if any actual memoval of aetivity in the sieam-sjestor nozzle wase being
accompllehed »¥ euddsn copdensation of the Bupersaturatad stesam on pertislas
of activity ia ihe flue gases. It is suspecied that the rametion in the
nozzla approssped that of a2 spray dpeszzles but of higher efficiemey than thal
orasily ortainad In comneraiel spray nofzlipe of aiomizers.

An exporimental zieam nozzls has been dasigmed and 1s under conatmniloa.
The roezls is to be used to mbatantiste the work of Tellet (Trams. of Am, Sceidl”
of Mesh. Ing., Superseturated Stesm, Jume, -934, pp. 4i2-30} amd tc davestipate
ke ¢opdition waich tesuliz Trom passing ths ateam threugh tvo owiflees vhiech In
affart may recuit in expandion and recondsmsmtion. It iz hoped by thia m*t.ﬂd
that more sifective use san o mede of thy sudden corngsnaation of Lies I%oe
supereatumaied tate. r J
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The wozsle s o Le provifed wiih O wosnecareml Gida throesgh rnis: hw
panding stean rwan b cbaorved with the acc of ap linesee Luamn of Zigxt T 0san™
anlaily ‘hyougs the pozsle. The size of She oraflees zap we variad tr e 3 o
adjustebia hmass blosse-

Tha ampsrinental -neirsraton gesign bone bhen baged or L@ aoTa-dealll
»neipal Tho fa=d ig et the fop of tha urdl amd 13 provided =itk eireic:
iystam o~ Intodastory of the pontardmaten masatrial oo “he combuslicn
pamber. 4 ahalmiess etezi Llney wrepped tith nioofcmt wits 13 Lo provides
win maang Tor ignition. The ash 1g +o be collested 10 an agh woper ai Lk
etiom of the combystlon shamber frosm where 1t iam ihen be dropprd icio Jruma
Jor a pespible MurTther {Tasi=ent such as leeohinc “he setlvity with 22143

gescrtamivation by Meane of Ultregonic Lpevcy - H. Spgdbesk ani 4, ZicmmemT
Tn ths past glagswaTe srd quartsz has boen lscomtaminated by Immerilon

i hot shromie zaid or belling in ague »egia Tor perlode up to Pive or piy
houra. This method has deea satisfestory in removing ihe astiviey frem glowsesr:
weh ag beakera, Lut ground glass of quarts, sush as atopootke of ground g.aes

Jointe canmot be salisfactiry deconmtaminated by this moans.

The term "gltrasornias’ 18 used is acoustizs fo depotls the fraguesniise

vhish are heyord the limdis of hearing of the bupan ear, i. ., gbout 20 k..

and up. Ultrecords vibrations may be produced as high ae¢ 5 % 107 ke, Emproased
in wavalength thie meuns that ultrascnic wavee iz air f{velevity =« 230 m./e |
tover a rangs of 1,6 cm. o -6 x 107% gp., in ltquids i(veloeliy 7= 1200 m,/a.}
tha range of € om. o 2.4 x 104 ., end in sollds |velosity == 4GC0 m./..)
the range ia fiom 20 ¢m. to 8 x 10™ om. The shoriest ultraecRlc Waves are

therefors aineady 1o the order of magmitude of $hp wave of visitle light.

Sy veason ¢f the smell wave lepgth 1t has ssen fovad possgibls 0 rrke
uae of nitraaonice 1o vavious {ielde. Many inwveshigationa of souwnd vibretlons,
ard particulerly manenpazanta of veloelly, may Do tad in mpmch smallst gpace Y
the nss of ulirasonies than with audidle vibmaticna. The _awa oy szound, vaiid
for thes eudible range, ara sigs i*us for the ultrasonde Tangs, though in the
lettar caer fuPtilsar phenowsns oppsar which Gave mot previously Jeen observed
in 1be sudikle rarge.

"The epplieation ¢f uitrasdnie tocbuigues to the decontamioeiion
problen L an culgrewth of ke iheory <hat the maturs of <he feress binding
polomium to the zluss is slailar o “hat of the chamieal bomd, Dut is legs
ivienes. It ia meadldly ween that in omder o thoroughly Ascontaminaie an
artiels, 104z Plofirg Jomte must Te Oversoms.
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Ihle tae Dess orsomplished by verng Comousnsisa of 100 Usies Yo o L
W = poRer cutpur AT Irmm 2 fo 2C watis pabsing througd & orl; ssid solwidan
APpUCXiTaiel; pE-2' In shish ihe vomhami:ated awmisls L8 dnmwrisy Tho ooBilD
=Aqills L810F a Zan¥ with the Alrspsiops 7O o 7Y o 7T apd I lders o sciniidin.
ana veett fonad At 200 (yiies or Larmomions ci" wd nyelas. CLUPTis umeld was vis.
rsozues oFf ke Tard that 1t forme & soiuble coopdsy wilh polemiun. TS bhes ieei
chEaprvet that oniy soluticna romtelning gi4vic acid Fove apown any favorab-ia
FRRELE

Teetn of this aystem to Sats have shovn an average of &5 por eent
tamaval of aciiwviiy. Jt kas Dasan found by Wood and logmis that itienae gitra-
aonie waves tranaform lmmiseidie ilquide such aa water apd cil o miar and
paPRury, intc very stable emuiaicns. The simplesi sxplematicn of this
rhenomencn ie that pavtiales of ths reevier ligquld are driven by tire ultramnic
wve Inic the overiying Iiquid.

It heg also been found that with the applliesslcn of very hign imtenseity
ultrasonic emrgy ot a frequency of 400 ke., tme rolloidal moiutions wers
cbieired with S, 70, S5n, and B! with particles ne =ail ag 107V cm. and showed
a gstrong Tyndeil effect. If the suspended perticles have the foim of mde or
digee, uitrasonic waves of mediun enexgy have a dlrective offoct on the pariizsies:

Important progrees in ultbesonle dispersicns of metels In iliquids was
made by Cleus: He has Icurd that if & cathods is expoosd durkicg elecirelyoie
to ultrasonic snexrzy, the matsl depositad thers, which 1z already Iircely divided,
goas into the 2imuiid Ip = highly dlepereed Torm.

The hiologlcal effscia of uliTasonic *mves tave Veon iths subjest of
mmerous iovestigations.

Harver has chsarved the astion of uitrpecnics under {he micgoagope, and
found that sells, a firet round, were distorted and stretchsd, losing their
golor in ihe procwsa, end finally broken up and disparsed inio & oumber of smail
epheltal particiss. Hes aiso found thst the protoplasm or ehloropiaste oould
be peparated from thoe cell well and coagulated eluswhere.

It is plannesd to make a surscry invaetlgation of existing uitrasonic
techmigues end phyeicel propertlas, sech as oathods of measuring soargy level
in the soluilon, powsr absorpiion, scattering of soargy and valosiiles. It i
mt deemad DacasEary to Investipaie thess propertise from ithe stardpoimt of pura
piysice but rather ¢ goin e genaral baekground of teshnigues.

A thorough inveetigation of projestors is propossd, which will include
tha uss of pisgo—quarts eryetale, smmonivm dihydrogen phosphats cmtm
magentostriction cseillators, and rochslls pait srystala. Thighe! mlﬂ
mothods of naximin transfer of smergy through liquld madia.
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CanEaiun L3a%s of STNoLnchiy, PomT oulpln, and Sriagd whdsspniendons
FLIL 50 Tigesandn TAME Lonigtenvpr raudpmest Lo Jeaicmad.

Thy dzmeediats ohjestire IR LR wpolaidim T 2k LB cLiaTIuiil Wb
iv 9n rshudn Uv o famallcl ooaledicn of the alaxiflcmseliatond. UGS suams oo
rrouutiod o ot 2ladso Dazvwmi oon the Piper i, E#0 an cAladnotios o8 ous
Tagdias modvh o ogaure In this andt Soy B oreapeevy Slour are tadrg owman o
Intatmins aod srimdeste The moumos a::'.‘ TRAR AL

- orers leng-rangs 50gTam 19 ab Lmvesilfpiicyd o awiewnids Ths
#Av1inibility of uging fapw: tluu in plata ot a:Lu...L 2l LR WP Iginilrling afans
90 sdvaniagen Lhat can be cited sFe: OpEYEligs al 4 hipgber pH and poseibly
wdar variation in the pH Jduring prepipiteticn. “hs {iTst solrt iz imgmzf’i.:-.m

sa AP 23 & Paduction In toe complexing =ifedt of <he rliric nsid.
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