MOUND LABORATORY MONSA? {Tis
Centrai File No.._.2 8- v/

Released through the
MOUND LSDR PROJECT
(funded through DOE's OPENNESS INITIATIVE}
Record Copy held at Monnd Facility

1.

The processing of sluge was alternated batwesn the two comcen~ l
tration oells to Lnsure the contimmd operutiag condition of both cells,
Bork Wy Frocsss snd Flsotrelysis latoretories was sarried on without
inoident,

The aversge wrliluted effluent from She isste Dispuaal process,
axeapt Tor one day, resained consistently above 100 sounts per sisute pey
milliliter, The diluted effluant counte ranged from 10 %o 19 cmta por
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sinute par nilliliter by plating methods. By direct (uapl ¢ mounting, these
scubis would have been in the mange of 0 t¢ 60 counts per sinute per
atllfliter, |

The use of & prevoet wes slininsted on tie Finel filier bege used

In scoord with the reccusendations of the Joint counittee of the
mroh aal Operations Divisisns, plans hnve bBeen coupleted for the incorpore-

* Nentily Frogresas Abatracts of Genernl Sssesreh, liguid fieste Disposal
dosearch, end Biologlawl Keasareh for April, 1950 = Page 19,



As 5 result of the procedure recently inosigated by the Atosdo
Eneryy Comsisnion for the proceszing of sonteninated meotels, the progran
for the decontasinetion of platinua bre besn dissontinued,

To increass efficiency and «ffsct closer coordimtion of effert,
the Calorimetric Asmay (xoup snd ihe Operntions Counting Group tmve besn
econkined to form one growp, Caloriwstry and Countiog, This nwly-formed
group w111l perfore &1l the funotions of the prewious groups, aterting
July 1, 194,

The Gperstione Davelopaoent Greup ie continmulay ths studies on
verious phsses of the pyobles of reducing the affluent count fras the
Faste Disposs) process, “ork is under way on the use of loneexmehange vesing
and the serubbing affeot of stesl woel, prizerily or pilotepiant seals,

Resulée are being obtained on the use of the Stannous Chlaride
Kedugtion Process * on sotual production miches, The apparetus is belng
podified and precedurse devaloped which would persit the incorporation of
tais process in reguiar opsrelioms,

* Preduction Marrative = Sey.

Kew 4ype otmerss bave bosu developed, tested, and are about o he
used an standsxd production equipnent, These now csasraz will save consider=
chle opereting tire, reduse the perscunel redintion exposure, end decrense
the exyosure of parts to tie atzopphere,




¥ive peloniun-beryllive neutros sourses wera prepered for shiprent;
ous o Westinghowse Fleetric Corporeticn, i%esic Power Diviston, Homestend,
?mlm; one to the Kewval Heamarsh Laboratory, ¥ashington, D, C.; amd
three to Brcokisven Netiosal Laborstery,
2. - Nerzasixs
An sstusl working test of the ssorgescy systes in the *T* PBullding was

sade on June 27, 1950, Thie teet wus conducted under s}l of the conditions
under shich wa would expect to operste with the avoeption that the suergendy
watar systes wap u0% used, It wes felt thed the axtensive tzofing of the
whter syntesy and the llnes sfter thelr vse wos not warrented, Operstions myd
conditions in the hullidinge wars satisfsotory both frox the Btandmoint of
the Enginesring Diviedba and the Operations Diviaion. Indications were timt
during full operation ss required, we could bs sxpested to oparute our Dissale
within as hiygs s five vel cant of their yeted sapacity, and thie {3 She wouke
oot point in operations for emergeney, This 1s Jue to ths fmet that, in ovpe
of the tWreeidosn of one of the Diesele during emergzengy opsraticns, operations
would necessarily shnt down se that the other Dlessl ceuld provide the nstesenry
aurrant for operating alr senditioning fuellities in & reduced senner se as o
kenp the plagse liveadls,

Eepresentatives fron the Cheedsal %arfere Sevvice sere here on June 26,
19450, to discuss Tinel detalls partinent to Seets to be canducted Ly them atarte
ing Auguet 1, 1950, A obeek on metarisie and squipment indfexted thet we veve
in a good position %o proceed with the tents, The dete of August L pet by the
Cheioal Farefars Service 58 now depsadent upon the delivery of the new type of




15 or abortly theresnlter,

The Ressarch Division hna compieted ite first year of operation under
the new oost ascounting and dudget systens, It io cotimnted now et the oesis
for the yesr will fall ellightly Yelow the bodget Liguves aauhw !_._‘n“ ?}5«0 e
Pososber ssxl-snnual fiegal revier, Finge the rescarch progyez has Been feirly
vell defined for Fe51, sctivities in tue lant sonth of FeSC have been direoted
toward preperutions for a full sesle operetion lomediately st the Surs of the
fisenl yeur, S4aff lncressss dictated Ly the time schedulaes of the progras
have heed smde. Adpintotrative comirols over travel ousts, sslary incresses,
snd costs in genePal heve been slightly reviead snd somewhat tightesed te atd
oparation under the uew buodget, i guarterly review procedure is aleo conben~
plated, Hesesreb reporting for 7=51 will %e contisned on & querterly basis,
and reports will be mede Y eajor wojeets (eceentially by bndgetery “metivitisg®),
The Idvision iz looking forwerd to sp sotive edusstional progmex In the Rright
Fleld » Ohlo State Ixtesslon Sehool and working sesiser szeries at the Yound,

hetiwe pertdcipedion in ths laboratory mmrngement tralpdsg, safety, and security
programs is also planned,

Polonive hae teen deposited dElsctrolyticelly frow 1,35 ¥ and 1.1 R
nitric seid La an effort (o eheok ths purity of the depnsit, About £C to &5 pwr
omnt purity was obtained fron the 1,35 B scid solutien,




The welter and the d1o%illation unit for the polontun distillstion
spparstun beve been fabrissted and sre buing checked for defeets,

twe production batehes have teen pardfisd by 4ae Stannous Chloride
Provess. FPurity walues, szount delivarsd in pyndubts, and blasuth content
were favorable on produnt solutions containing up %o 70 ouries,

An swonunic survey of She recovery of bisuuth is belng sontlaned,
azd prelinimyy denigs of sguipasct hns been started, Uptisoe conditions
for plating wd fusion of the setal on & plent sosle are heing weried out,

The addision ef 0,25 graoe of activeted curbon sud 0,2 grezs of
sodive sulfide par 1iter of influent solution will resove 50 to 50 per sent
of the sesivity which is not rexoved by the alm, Studier of the removal of
setivity frox the sand filter effluvent by sosne of fon exsnengs, chemiosl
refuction, and electrereduciion srs contimuing,

Hot ung will be made on tie piiot plant for dconbustitile wante se
soon &8 & new laeh pump Is obtained,

Basie Lonanrsh
Henpurenont af the lines cvourrding in the apark spestrogrss

bnlnnsm hatwes: 4325 and 6790 engetrons e been uade, butl wave length ealcou-
lations heve net besr eompleted, A tmekersflestion potiern of X-reye on poloniaum
wap obtained &3 the tewperature of liguid altrogen. Freon gas hae & high
sbaorption for Yerays and grve poor resulls st the texpemiure of llguid Freon.

AT
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Conmtrustion of the spparstus for éstereioing tie Hal) effect
asd resistivity of polonium is under way,
ixperizente) dats hmve besn gompleted on the mtie of cosbinstion
of dry cxygen gas in conteed with polaonive dioxide nfter s reaeting peried of
140 daps. The dats indicote no forsation of & higher exide of poloniue sueh
az the trioxide, tut rather there is svidence of the forsstion of oxides of
load, probably lead dioxide.

Continued ressarah on the Curie nethed and elternats setheds for
the sopmration of rediua frow pischidend (K-68) residues has provided more
deteiled information on optimem epspating conditions,

For a sstisfectory wmfrsetion of lsed sulfate, a thrse~fold sxcess
of 15 per cent or & four-fold exesas of 10 par oect bolling sedlom hydroxide
i required, This prosedure, when sppiied directly to the residue {onftting
the preponed prelisinery water lemoh and the hydrogen flusride, silica recowal
step) also removes silics axd aluminum fros the residus. Thirty te 40 per cent,
respoctively, of the total socllde sre rewovedj the 10 per cent esustic solution
giving pore gomplets Load remowal sod nors Tepld filtrstion., The resulting
product say be earried throwgh the subsequent suifete to earionate conversion
with improved redin rewovery,

Fogults on the sepewyntion of redium Iyow barius by feactionsl ovyse
tailization of the Myrooddes gave an Leprovef psrtitlon factor of 1% coupared
with & walue o 9 Paported in the Literature, The radivs-terive ssporation
garriad out by lractoml preciplistion of the chrosctes hae given partition
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fagtors of 14 to 19, The ehyountse sre precipiteted fron nitrie seld pelution
by neutralising the aoid, which oan be dons homogeneously Yy séding wres end
hydrolysing ot the doiling point, This prosedure precipiiates the rediux in
the eqdlibriue rasis and eliminotes e agicg perdod {approximetely one day)
9¢ frequendly encountersd ix other Yypes of precipitation or fractiomal
erysiallisstion weihode,

Kinoty-oight per ok of the reilum was separeted fros s 30,000
%o 1 mrivme-redioe sizture By eslutico of Dowex~30 lomw~wxubange soluws with
anmoniue citrate selutien. This methoed sppesys prowmisdng for the finmel radiome

barium sermyation after a prelisinmry concentrating lms been ashieved,

The decontamination of the waste Ligufors from the rediwme prooess
ims besn studied, veing the laad mulfste sxiructed fron the proeess as &
sarrier for the seilvity, By slowly neuteslising the sodiom hydronide extrsed
with the pulfuric scid filtrate fros the Nydvefluaric asid treatzent to pi 8,
and stirring for one hour, and filtering, the filtrate soiivity was redueed 4o
10«57 alpim wnd 30 bate sounts per miaute pwr williliter. Yqually geed rssulis
werw odisised by newntealining i soflum hydroxide losoh obtainsd when the
hydraflucrie aglid treatoent wis onitted from the proosss, The sodiue earbonste
filtrutes sust Tirst be asidift o wnd then nsutralised with ths sodiun hydrexide
loseh to obtain equelly good remlis,

The major portiesn o thes snglneering work har bYeen done on the
building sonpletion snd the ueamniosal procssss featurez, 4 preliminery ecuginespw
ing flaw sheet 18 about 70 per cent coxplete on ths provess up to the radios.
barive seperstion. Criculstion: have bsen wade on the hest transfer, meterisl

balsnee and egquipunnt aize, wnd the procsss squipsent £9 delng evsluated,

SeeREt




The enginesring work on the cave atrveture for the poparation of
acstinlus frow radlus is nearing eempletion. CconsiSerable denfting recaine o
ba m;

The work on the ferrous ferrouysaide procsss {or dscontamination of
neutrell ned Hunford seconde-cyoie ssate bas Deen completed Hu a lsboreiory scale,
By this prooadurs the setivity of & saxple of the aboveementioned wmszte has
bern reduced fros 39,000 esunts per nimute por sA1iiliter (beta) to 600 counts
per mimts per mil1ilitar, This prosedure smy be applied suoersslully to
mtariale which are halag stored, 22 1o ehange In pii ls oscessary,

it has Yeen demonstrated Wat the optinmws pid for the rooowl of
sctivity from maste solutions by memna of ferrous suifide doss mt correspond
to the pil at shioh ferrous sulfids precipitation 1a eoapliete. By allowmfing the
eolutions in thie proceduwrs %o stand for long periods of time, %he initial
activity of 39,000 counts per =i wte per sf1liliter (Leta) has lmm' reduged %o
120 owunte par minute per mililliter, The best conditions for thls procedurs
are belpg investignted,

Ruchay 000 in ths prassnce of Rydrogen sulfide sppmars o be the best
adsorbent in the decomtasisesion of thene wastes, Indl of this work, rothasimm
- renming the most diffiouls slesent to remows,

Several mere runs ware pade ¥ith the bsnohescsle sodel for concanirating
revgdar mastes by sdeorpilon, sewwhblng, and preeipitaiion, Fesults were shinined
eongarable %o those reported befors,




Yolatilising polaniun inty source containers Joss net improve
affietenciss tut dows mininize radinticn haverd, fealing moek DMasion
sources under roducwd pressure and heeting does Lwprove nfficienciss,
sspeelally whea pelonium chlsride is used,

It appears that o new swbhod of semrpuring redintion called the
radicesloetric alfact lwna baen dipooverad, Two sleotroenenismily dispidllar
sisteriale are sevarated by & nediue which does pot sontain pebile lones and
are connected iy an lwmpedances, Yhen expeged to guswa radiation, a survent
flows througn this izpednmme whiich sppears %o be proportionsl to the flux,

The best alectrodes to date are lesd rid losd diexide piated on yold, then
gaparated by an inch of aiv, & weak gaime acurce (B-hour iolaveuee 8% one ineh)
developed 0.6 volte soross 100 ohms and @ 25-nilligren Tediuws soures gave 4,5
volts naroes 100 olme six inenes fros the eell and 2.5 volts aevoss 10° . obwe
banide the osll, Using s gelwanoneter, the rediua sourge gnve 1,3 x 1010 snpoTe
avd  +1,25 x 10%° ampors with reversed commections. Such s cell shewld bs res-
poraive to seutrons 1f syrasged so that the priscipie lonizatisn belween the
slectrodes in ceused Ly proton revoils, nereactions or bothk, The radio~elsetris
call appears azalogous o the self-gonsreting photoecell, dence, 1t i poesiXie
that sventuelly = f abionwmonsuring Ingtrusent night be developsd whlch i as
sirple a8 8 photographie exposuts melber,




SEeREY

- 1 -

Certein diclactries count neutrons whes extermally polerised,
Folystyrens sppeare good, and acuipeent is being constyucted to prepare
polystyrens slocirevs,

1t vaa oheerved Lhat nentrons omves waier, sleshol, bensene,
xylens, srd minersl ofl o fluoreses., Counting officiency is incrmasd YW
sddition of naterials Nueresciug strongly in the visitle, The dest meterial
4o dote is pterphenyl in xylene, vhich guve & Bewtron efficiscouy ef about
6 per caob.

& lemd sbeorpticn curve for the guumes fron the Be (- N, r )
recotion has beon made, using o Gelger Rueller tube,

L& conpietent cethod of deterzining routros attemmtion msez
sotabtiished, The haifethickness of parsffin is lese f0r sook fisslon then Yer
polanimeborylilivm souress. 4 lower enorgy is indiceted for lowesfficlenay
ttan for highwofficlency poleniuweberyllfum sources,

A single charber, propertiomm] somier, fest neutren aurvey stoy
is being developed, The chsuber I8 Deluyg %eetad an? appmrs tc have & seutron
afficiency of .04 to 0,06 p cent, A dualeconprriment chanber is resdy for
toning,

The lnvestigation of the affeet of alpba particles on water is
progressing well, Ain eppuretus for meesuring equilidriux prescure hse besnt
designed erd fe baing construsted, I Cortesian senostet heas heen modified for
use in reagulatirg the pressure in $he lowsgeonstry alpbn counteyr (Logne-l}, 4lmsp,
& scintiilation oounter is being Ditted Yo this lustrament in an attenpt to

maggure alphs snsrgiss,



The varioue supperting resesrch projeets in physies and electronics
have continued b0 make worthwhile contributiocns.

Bisauth and ¥4n bave bhom uvaed as sanples during the foousing and
aligning of She rass speotregreph, Stromg intensities havs boen achdeved and
indicate that She wethod of exvitation was well chosen,

¥itration st the polnt af draw in the quarte-fiber«drswing oxohiow
has besn Iefused by claging sclid bands over the runge of the resl, Fidess of
100 and 200 miorvse in diamster, whish hséd been dyewn fyor Gemeral leotris
fupsdwguarts onne hawe shown the sane fype wristion of dlameter which md
oceurred whan using Tharmal Syndioute stock, ae@mumﬁ.m.m@
soptained waristions in dismoter showed no eryatalline strueture when m&mﬂ
with Reraye,

Pevelopment work ia calorimetry Das bewn covowrned with sxperisents o
satizmete the relative smounts of head loat Wy conduction snd rediation fros welle
silversd, poorly-silvered, and unsilveved Dwsr [lesks, These dsta are spplicedls
te the design of nighesewmiltivity calerisetars. 4 new rosistanse bridge for
sontrolling tath tecperature Xss Deen comstrudted, A senvitivity of 25 alero-
volte per 0.0000° and shert responss tisie heve besn sehieved, The cemtrol of
1iquid lewsl 82 o Liquid nitrogen bath by quenching & spark is belng investigated,

Redanign of the wiggerepsir imput cirevit of an anplifisr for neotron
sounting heg resulded in Laproved pulse shape, The sireult invelvwes o pentode
toput (6 AGS) couplied te o triode eutput through s aathode follower (12 277),
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The cutput bes an asplitude of 25 volds, rise ise of 0,075 micromeconde, und
e durstion of 0.3 to 0.5 microsectnds, depanding on the cirouit paremetars,
5 LogecsS chesber has Yoo modified to allow alpha snergy determinstions by
sbeorption at & speeifio setivity lower Wy a fsotey of ten then previously
possille, Frecision with the Bradley counter hes bsen improved by dlpping the
slider in Rubslt aleotroconductiing peint,

An nonlysis of the gunea radiation froo weste dispomsl reeidues
has been slarted,

The sffects of polondur upon the growth snd diviaion of yesst
eolls in & symthetic xedion have been studled nores sxtensively during the pest
wonth, Calls that hwd besn exposed t¢ definite concentrstions of polonfus were
plated in agar in order to deterxine the viable cells remining aflsr verying
pariods of smposuds.

Furthsr obeervalions Lave Yeon made on the offect which pell
oonesziretion exsrte iupon ths cell Tesponse io poloniue,

In sepurwting various yesst ¢ell nitropen fraetions, 1t mms noted
that & 10 per oent trichlarozcstic sedd extruet of froxen polomium-treated oolls
i turbid {in contrugd %o sn axtrast from nmormal gells, An investigstion hes
bear mede o detazeine whether thls ¢ifTerence affects the cell nitrepen
distribution betwasn neid soluble and protelin nitrogen,
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Leparations and measurenonts of the pretelin, aeld sclubls,
smmonia, smide, nnd slptwe=anine nitrepen of the eells of & poloniuwn-trented
and soptrel cultures are in progrsss, A wors drzetic hy rolytic method foy

anide nitrogen whloh gives o considerably larjer aside vnempuresant bas been tried,

The polonius recovery dets on the et polontum distribution
ard metobolisx study have hoen osupiled in tatalur end grsphic forwm. Data arse

baing svousuleted on the estrus oxparizent shiok demonstrates & definite polontum

effoot upon the regularity of she rat sstrus ayele, The axperimert is in the
fiftaenth weak, The uppwr snd interzediste dosage levels have shown a zavked
responss, axnd daily vegioal ssewr observetions will be continued to detersine
if the low desege lrvel will alfcit similar response within the tiue slletted,

Basal zetabolie rate tesis have beon continued, Tests ware
xade on notual and polonimweinfeoted rate on & pllet study basis. A sevies of
sale and fescale Shyroidectonised @ats bave hesn used to setablish low bessl
setebelic rates for She Ipmague-Dawleay i,

A veterinsxy leray nilt was reoelved, assectled, and tested,

The stidy to determine the bhlood concentration of polontum
following intravewus injection of alght sicroeuries of poloniwe per kilogram
ef body weight is stil) in progress. The anslyses of the sixth weskly tleod
sarples gave & zenn Taeovery of 10 x AU adercouries of polontus per 0.1 nillie

15%er of Blood, These anslywsss will be coatinued sz long ns significant swounte

of pelonium sre Facevered,
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DingeaEiic Tants -~ Bo abuorsal lovels of hlood suger have
been found in rats following intrewvenous injection of 35, 23, acd 8 uierocuries
of polonium pexr klegraw of body weigh¥. The rate of tae 35-nicroouris level
died nt five wosks fyva the offectt of the poloniux, Bleed sugear deternimations
on the rats of the Reand Becloroouris injsetion levels will cortinue,

Hstopathologiesl stulfen were completed on tissue ssntlione
of rate ITom the following wxparinsnted
1. Fate injsoted introvencusly with M storocuriss of
polonive por Mlogres of tody welght,
2, Hat foacition ptudies.
3. Berly pethological chances in rate lutravencusly
. injected with 31 mlecreowries of peloniun per Milogram of body wedght, The owary,
testin, end liver tissve ssotions of the rts infected with the Rd-sicrocurie
level of poleniue have been stodied, as well 22 the ovary end testis eections
fron the rete of the Seslicrocurie injection level, Spsoial technlgues such ss
sutorsdiozrephs, fat stsine, and glycegen staing weres sade on these tissues
whenaver the condltions wrranted them, 4 photoniorogrephic record wes wede of
nary of the patholegleslly altered tissue sections,

The Following heeatologicel superisents have boen
conplated during the past months the svalustion of 2 spectrophotonnivrie method
for deternining husan eryihrooyrte counts swd hemagleohin concentrations, hewetow
logice) studies of Spregue~Dovwiay rete injeeted intravenomsiy with 8 microsuries

of poloniun per kilogres of body welght, serly heeatologiosl efiests fnllowing
ot - .--:Lf-. t :':






aativity this month wue cenersd wround praperstisns for nepstiations for &
new gontrast with the United Gany, Ooke snd Ghemical ¥orkers, $ID, leaal hao,

The prossnt contruot expives ingust 12, 1950, Negotintions will begin July 6,

Sl
AMwintstration T 3 o o o 4
Eenanrsh g6 o 5 1 o w2
operations 120 1 G o 1 118
Haintsnanne 122 X 3 9 0 320
Pretection 97 o 0 G 9 9
Services 230 3 3 0 7] 229
Administration & 0 o o 0 4
Halnt enenoe 2k 0 o ! 0 2
Protection X & 0 G 0 3%
{The Hreakdswn in $his sumssry is by antageries and fuxotions)
Hale 621 (round) 56 (seieto) Selery 395 (Newns) 12 (Seiste)
Founloe 126 (yiowsd) 2 (Satete) Hourly 252 (Howsd) U5 (3aleve)
Tatal Im:t Honth g0 Potal Teahninal 214
Jvns Teminstions ﬁ% Potal Ssmiteshniosl 124
Total Hontwahniosl Ley
Juns Faployment .-
Total #05 Total 80%




seientifis and Teohniosl 3T

Adainistrative and Clerieal 113
Smxyios, Hainteuubse, Custodls), znd Lusrde 257
Comatrontion .
Yotal (tuciwdes 5 suasser and & partetime onploywes) ™Y

82080 a0 rRTory

Selentifie nnd Peelmical 3

Mauinistmilve snd Ulerical 5

Jereice, Vainmtenanas, UCustodial, and (herds 5

Sonatrustion -t
5%

F 3,000 (Sexpona)
Produestion $ 1,685,592,19 $ 157,000,000 § 1,842,592.09
General Tegesrok 760,519,15 T13,500.00 234,010,135

Ivome (“Y* sork) 03,065, 6 L2500 111,295, 83,
Tatal 8 3,349,108.26  § 304,T80.00 $ 3,453,808.25
$ 4,000 {Renstor Developmeat)
D, Pesearuh 160,163,42 17,000,00 177,163,42
¢ 6,000 {Btolagy sxnd dedlelns)
Biologioal Zessareh 115,735.66 3G4000.00 345,735,686
Undistritated Doskm
AR Loonl Srrige 5,263,206 500,00 5, 743,26
Mersatling Units 3 & B 1,723, 50 ord 11,723,580

§ b, 0%%, 261,99

O0S o 185405

jeloto laboratery,
Harlon, Obic



# 3,000 {¥eapons)

Froductisn
Peimary Freduet $139,185.55
Sourees —35.425.50

Gensral Nssearch
Ivens (*T* vork)
Total
$ 4,000 (Reastor Develspeent)
%, D, Ressavel
£ 6,000 (Molegy sad Hedisine)
Bisleglon]l Reseaveh
Undistriated Covtnt
ABS Lean) Offiee
Disnsntiing Unite 3 & &

Total

Seloto labarntory, Varisn, Oble

§ 155,611,05
12,263.34
D828 T2,

% 1,685,592.59
760,510,15
10320561

¥ 301,499.11

16,573,136

24321.11

$ 3.1i9,148.25

160,163 42

315, 135,66

5,243.26
TLe 723,00




