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The provessing of sluge wae alternated between the two concen=

tration eslls to insure the continued opereting condition of hoth cells,
¥ork by Frocsse snd Flsetrolysis laboratories sas oarried on without
ipeident,

The average undiluted eoffluent from the ¥sate Dispussl process,
except for ene day, Tesained eonsirstently above 100 eounts per atnmute per
milliliter, The diluted efflusnt counte ranged fros 10 o 19 mtn per
inute per milliliter by plating methods. By direct (utg:slt mounting, taese
eounts would have been in the range of 30 to &0 counts per minute per
ailliliter,

The use of & precont wes slisimated on the final filter bags used
v the ¥aste Disposal alwige system, 1t has been found that this precont

8 unsecessary, and s considersble saving of time hne resulted from its
nation,

In accord wisth the recosuendutions of the joint comnittee of the

ssenrch ard Uperations Divisions, plans have been completed for the incerpora-
ion of the charcosle-sodium pulfite procedure® for treating the ¥aste Dieposal

nfluent,

* Ycnthly Frogress Abstraots of General Hesesreh, Liguid Wisete Dispesal
Eosenrch, and Blologlenl Hesearch for April, 1950 - Page 19,
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As a result of the procedure recently instigated by the Atosdc
Enerygy Commisaion for the processing of contanivated metels, the progran
for the decontaninetion of platinua hee been diseontinued,

To increase efficlency and effect eloser coordinstion of effert,
the Calorimetric Assay (roup end the Cperations Counting Group lmve been
conbined to form ome group, Caloriwetry and Counting. This newly-formed
group will perfors sll the funetions of the previcous groups, starting
July 1, 19%0C,

The Operations Development Greup is eontinuing the studies on
various phases of the probles of reducing tbe affluent count fros the
faste Dispoesl process, “ork i under way on the use of loneexehange resins
and the serubbing effect of sirel woel, primarily or pilotepiant seale,

Resulte are being obtained om the use of the Stanvous Chloride
Reduction Process ® on setual produciion batches, The apparatus 1s beling
modifiad and procedures developed which would parmdt the incorporation of
this process in regular opereitions,

* Production Narrative « Nay.

New type cameras have besn developed, tested, and are sbout Yo be
used an atandard production equipment, These new caseras will seve conslder-
sble operating tims, reduce the personnel radistion exposure, and decrense
the exposurs of parts to tie stzoophsre,




Five polondiumeberylline neutren sources wers prepared for ahipsent;
one to Restinghouse Flectric Corporation, Atesic Powsr Division, donestesd,
Pmﬁ%; one to the Neval Hesesrsh Laborstory, Weshington, D, C.; and
three to Brookhsven Natioval Isborstery.

- Haxratlve
An setual working test of the ssmergency systes in the "T* Bullding was
sade on June 27, 1950, This test was conducted under s}l of the conditions

under which ve would sxpect %o operste with the sxosption that the ezergensy
wster systes was not used, It was felt that the axtensive tasting of the
water systens and the lines sfter thelr use wis not warranted, Cperstions and
conditions in the Ymulidinge were eatisfactory both froz the standyoing of
the Enginesring Divisipn and the Operetions Division, Iontlcations were tim$
during full operation ss required, we could bs expested to operate cur Diesels
within as high ss five per cent of their reted cupmeily, and thie {2 the woake
est point in opereticns for emergency, This is due to the faet that, in cupe
of the treskdown of one of the Dissels during emergency operations, operations
would necessarily shut down so that the other Diesel could provide the necesesry
ourrent for operating air comditioning feeilities in & reduced sanner so s %o
keap the plase liveable,

RKepresentatives fron the Chemical Rarfare fervice wers here on June 26,
1950, to discuss finel detalls portinent to tests to he conducted by them starte
ing Auguet 1, 1950, 4 oheek on mmteriale and squipment indieated fhat we veve
in a good position to preceed with the teats, The dste of August 1 set ly the
Chenioal ¥srefare Serviee 1 now dwmt upon the delivery of the new type of
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charooal filtere being fabricated by then and scheduled for shipeent on July
15 or sbortly thereefter,

The Ressarch Division has compieted its first year of ecperation under
the new cost ascounting and dudget systess., It is estimeted now that the coste
for the yesr will fall slightly below the huiget figures aiumuw i@ }}u e
Decezber seai-annual fiseal review, Sinve the reesarch progrsn has bYeen Leirly
well defined/for Fe5l, sctivities in tie last momth of F=50 bave been directed
toward preparations for s full semle operstion immediately at the turn of the
fisconl yourr., Stafl incresses dictated by the time schedules of the progrsm
have bheeh mede. Aduinistrative contrels over travel cests, salary incresses,
and eosts in gensral hnve been slightly rovised and somewhat tightened to aid
opsration under ths new bBudget, A quarterly review procedure is slsc conten~
plated, Resesreh reporting for F-51 will %e contimied on a quarterly bsels,
and reports will be sade Wy major projects (eseentially by budgetery “sctivitiss®),
The Division is looking forward to an setive educational prograz in the ¥right
Fleld « Chio State “xtension School and working seminey seriss at the ¥ouwd,
hotive partieipation in the laboratory menmgonent trainlog, salety, sand security

prograns is also planned,

Foloniva has been deposited dloctrolytically frox 1,35 ¥ and 1.51 B
pitrie seid in an offort to check the purity of the deposit, About BC to 86 per
cant purity mre obtained freom the 1,35 # acid solution,




The melter and the Aistillation unit for the polonium distillstion
spparstus bave bwen fabriested and sare being checked for defwets,

Twe production bateiiss heve teen pwrifisd by the Stannous Chloride
Process, Purity values, ssount deliversd in produvets, and bissuth content
were fevorsble on preduct soluticns containing up to 70 curdes,

An seonomic survey of the recovery of bissuth is belng continued,
and prelizinayy design of equipaent hos been started, Optisun conditions
for plating and fusion of the metal on & plant seale are being worked out,

The addition ef 0,25 graze of sctiveted curbon and 0,2 grans of
sodive sulfide par liter of influent solution will remove 50 to 30 per cent
of the setivity which is not removed by the alus. Studies of the renmoval of
sctivity from the sand filter efflusnt Yy mceans of ion exsuange, chewioal
reduction, and slectversduction are contimuing,

flot runs will be made on the pilot plant for combustible waste as
soon 86 & new Nash pump is obtained,

Rasie Lsssaxsh

Henpurenont of the lines ocourrding in the spark speetrogras of
polontum betwesn 4225 and 6790 angstrows hcs been made, but wave length eslou~
latione heve not beon completed, 4 btmekersflection petimrn of X-rays on polonium
wag obtained &% the teaperature of liguid aitrogen. Freon ges has & high
absorption for XYerays and guve poor results at the teapemture of liquid Freon,
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Conptruction of the apparatus for deteraining the Hdal) effect
and resistivity of poloniue is under way.

Faperiments]l data have been completed on the rate of cenbimmtion
of dry oxygen gas in contaet with polonium dioxide after s reacting period of
140 days, The date indicate no forsation of a higher exide of polonius sush
s the trioxide, tut rather there is svidence of the formation of oxides of
lead, probably leed dioxide.

Coutinued research on the Curie method and slternate sethods for
the soparation of yadium fron pitehblend (K-63) residues has provided more
detailed information on eptimum epersting conditions.

For a sestisfectory exgrection of lead sulfate, & three-fold excese
of 15 per cent or a four-fold exesas of 10 per cent belling scdlum hydroxide
is required, This proeefurs, when applied directly to the residue (omitting
the proposed prelisinsry water lemoh and the hpdrogen fluoride, silica rexowvel
atep) also resoves silice ard aluminum from the residue. Thirty te 40 per eent,
respectively, of the total solide sre resoved) the 10 per cent esustic solution
giving wore somplete lead rewoval and more repid filtrstion., The resulting
product nay bes carried through the subsequent sulfate to earlomate conversion
with isproved radium recovery.

Fosults on the separation of redium Iyom barium hy fractional orys-
tallization of the tyonides gave an improved partition factor of 15 cospared
with & wvalue o 9 reported in the litersturs, The rediun-berius seporstion

oarried out by fractiomml precipitstion of the chromctes has given partition
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fastors of 14 %o 19, Thes ohrosuates are proeipitated from nitrie seid msolution
by neutralizing the eeisd, which oan De dons homegeneously by sdding ures snd
hydrolysing et the boiling point, This proeedure precipitates the radium in
the sguilibrius ratio and aliminates the aging period (approximately one day)
so frequantly encountered ix other Yypes of precipitation or frectional
crystallisation sethode,

Finety-cight per cert of the radium was separeted fyos a 30,000
%o 1 beriwmerediw adizture by eluticn of Dowex~%0 iom~exchange colusn with
asnonive citrate solution. This method appesrs promising for the finel rediume
barium separation after a prelisinery ooncentration hus been schieved,

The decontamination of the waste liguflors from the rediue progess
ims been studied, using the lead sulfate sxtreoted from the process as &
carrier for the activity, By elowly neutrslising the sodium hydrowide extrset
with the sulfurie seid filtrate from the hydrefluoric aeid Wrestuent to pii 8,
and stirring for one hour, and Tiltering, the filtrate sctivity was redused %o
10«50 alphs snd 30 beta eounts per minute per milliliter. Yqually geod results
were obialined by noutralising t e sodium hydroxide losoh obtained when the
hydreflucriec acld trestoent was emitted from the process, The sodiun carbonate
filtrates must Tirst be acldifi o and then neutralised with the sodiun hydroxide
leseh to ohtain squally good remulis,

The major portion o' the engineering work has been done on the
huilding completion and the necmnioal proosss featurss, A prelizinery engineer-
ing flow sheet ig about 70 per ent coxplete on the process up to the radivee
barium separstion, Calculstion) have been made on the heat transfer, msterial

helanee and equipment aize, and the process eguipsent is being evaluated,
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Tue enginesring wark on the cave gtructure for the eepsretion of
asctinius from redius is nearing completion. C{onsiderable drefting ressine to
be done,

The work cn the ferrous ferrogyunide process for decontamimtion of
neutreliced danford second-cycle wsete hae been completed on a leboratory scale,
By this procedures $the setivity of & sasple of the abovesmentioned wsste has
besn reduced from 39,000 counts per minute por pdlliliter (beta) to 600 counts
per mimute per silliliter, Thls proecedure sy he applied sucocssfully to
nuterials which are belng stored, as re ehange in pii is necessary,

It has been demonstrated thet the optimus pil for the reeovel of
activity froa waste solutions by seans of ferrcus sulfide does mot correspond
tc the pH at shich ferrous sullide precipitation 1a complete. By allowing the
solutions in this procedure to stend for long periods of time, the inftinl
sctivity of 39,000 counte per siiute per sdlliliter {(beta) lms m. redused to
120 gounte per ninute per millilliter, The best conditions for this procedure
are being inveatigated,

Huchay 00C in ths pressnce of hydro:en sulfide appears to be the Lest
adsorbent in the decontacinetion of these wastes, Indl of this work, ruthssiwm
- remains the most diffioult elemeat to resove, |

Beveral more runs wers made with the benchescale sodel for concestrating
reasgtor wastes by adsorption, s¢subbing, and precipiteiion, Hesults were obiained
oomparsble 4o those reported befire,




Volatilising pelenium into source containers does not improve
affieienciss hut does minimize radiation hassrd, Sealing mock {ission
pources under reduced pressure and hesting does improve officiencles,
especislly when polonium chloride is used,

It appears that & new nethod of mempuring radiation celled the
radige~electric effect hns been discovered, Two electroonenioally diseisdilar
saterials are separated by a uediue which door not contain nmeobtile fons and
ares comnected by an impedanee, Vhen exposed to gasme radiation, a current
flows through this impedanve which appearz %o be proporsiomsl to the flux,

The best alectrodes to date are lesd and lend dioxide pisted on gold, tVhen
geparsted by an inch of air, & weak geswe scurce (8-hour tolersuee 2t one inoh)
developed 0,6 volbs across 101 ohms and @ 25-milligres redius source gave 4.3
volts neross 10M) ohme six inches from the cell and 2.5 volts across 101 ohme
beside the cull, Using a galvenometer, the redium source gove 1.3 x 1010 anpare
and o},2% x mw aspere with reversed conmnections, Such a cell should be res-
porsive to neutyons if errasged so that the principle lomization bedween the
electrodes 3o caused Yy proton recoils, nerenctions or both, The radio-eleetrie
osll appears aralogous to the self-genereting photoecell, Hence, it is possible
that eventumlly s rsdistionsmeamuring instrusent might be developed which i» ae

simple as & photographic exposure neter,
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Certain diclectrics count neutrons when externslly polarived,
Folystyrsne appesrs good, and equipment ie being constructed to prepare
polystyrens sleotrets,

It vaa observed that nentrons cauge water, sleohnl, bensene,
Xylene, srd minersl oll to fluoresee. Counting afflclency is increased Yy
addition of saterials fluworescing strongly in the visible, The best material
 to date is peterpheryl im xylene, vhieh guve s neutron efficiency of about
& per cent,

& lead absorption curve for the guumas from the Be (£- N, ¥ )
re:otion has been made, using a Gelger ¥usller tube,

A consistent mathod of deternining noutron attemmtion me
established., The hmlfethickness of paraffin is lese for mock Lission then for
polonimmeborylliue sourees, 4 lower enerygy is indicated for lowsefficiency
than for higheefficiencgy polonfumeberylliuem sources.

A single chamber, propoertioms] counter, fast neutren survey metoey
iz beling developed, The chanber 18 belng teeted an? appmmrs to have & neutron
efficiency of 0.05 to 0,06 psr cent. A dualeconpartwent chamber is ready for
tonting,

The investigation of the eoffzet of alphe particles on watsy is
progreseing well, Ain apparetus for meesuring equilidrium presoure 'ns been
deaigned erd is belng constructed, & Cartesisn manostat has been modified for
upe in regulating the pressure in the lowsgeoumetry al;:&n counter (Logne-~l.), Alwo,
2 scintillation ecounter is belng fitted to this instrument in an sttexpt to

saasure slphe ensrgies.
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The various suppording ressarch projects in phyeics and electronics
have continued to make worthwbile contributions,

Bisputh and tin have been used as sanples dwring the foousing mnd
aligning of the vass spectregraph, Strong intensities have boen achieved and
indieate that the method of exvitation was well chosen,

vitration st the point of draw in the quarta-fiber-drswing machine
has been redused Yy plaeing solid bands over the rungs of the reel, Fibers of
100 and 200 miernne in dismetar, whish had been drawn from Gensrel Zlectric
fusedeguarts cans have shown the same §ype wariction of dlametor which md
ccourred when using Therssl Syndicate stock, Keglens of the fibers which
contained varistions in dismeter showed mo erystalline strueture when exanined
with X=rays,

Development work in ealorimetry bas been congerned with experinents to
estipete the relative smounts of hemt lost by conduction and rediation frow welle
silvered, poorly-silversd, and unsilvered Dewar flasks, These dsta are spplicetle
to the design of highesemnitivity calorimetars. . new resistance bridge for
controlling bath tesperaturs tss been construvted. A sensitivity of 25 asiero-
volts per 0,0001° and short response time have besn ashieved, The control of
1iquid level in & 13quid nitrogen bath by guenching a spark is being investigated,

Redanign of the trigger=pair imput cireuit of an anplifier for neutrea
eounting hes resulted in improved pulse sbepe, The circult invelves & pentode
input (6 AGS) coupled to s triode output through s oathode follower (12 AT7).
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The outpul has en anmplitude of 25 volis, rise e of 0,075 nicrossconds, and
e duration of 0,3 to 0,5 microseconds, depending on the elrouit parsmetars,
A LogaceS chmxber has been modified %o allow alpha energy determinustions Yy
absorption at & speeifie setivity lover ty a frotor of ten than previously
possible, FPresision with the Bradley counter hes been improved by dipping the
slides in Fubnlt electroconducting paint,

in analysis of the genea radiation frox weste dispoeal residues
has been started,

The offects of polonius upon the growth and division of yesst
eolls in & synthetic zedium heve been studlied rore sxtensively during the past
wonth, Calls that hed been exposed to definite concentrations of polonium were
plated in agar in order to determine the viable cells remalining aft«r verying
periods of mxposure,

Furthepy observstions bhave beon made on the affect which cell
concantretion exerte upon the cell response to polonium,

In sepureting various yeast cell nitrogen fraetions, 1t was noted
that & 10 per cent trichloroscetic seld extruet of frosen poloniume-treated cells

is turbid in contrest to an sxtragt from normal cells, in investigstion hes
besn made to deterwine whethnr this diffarence sffects the coll nitrogen
distribution Detwesn seid poluble and protelin nitrogen,
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feparations and peasuresonts of the protein, seid soluble,
ammonis, suide, and alphe=anino nitregen of the eells of & polonium-treanted
and coptrel cultures are in progress, A more dreptic hy'rolytic nethod for
anide nitrogen which gives s considesably larger auide sespurement hes besn tried,

The poloniur recovery date on the rat polonium distribution
ard netebolisn study have been oouplled in tabulsr and graphie form., Data are
being secusuleted on the estrus experizent which demenstrates s definite polonium
effoct upon the regularity of the rat estrus aycle, The axperiment iz in the

rifteenth week, The upper and internedicte dosage levels have shown a zavrked
response, aud deily vaginal suear observetions will be continued to determine
1f the low dosage level will elicit similar response within $he tise sllotted,

Basal setabolic rate tesis have been contirued, Tests were
zade on norwal and poloniumeinjected rets on & pilot study basis. A series of
sale and fexale thyroidectozised rats have been used to establish low bassl
sotsbolic retes for the Sprague-Dawley ¥ad,

A wveterinsyy lersy unit wes received, sssexbled, and tested,

The study to deterwine the blood coneentration of poloniua
following intravsnous injection of sight micreecuries of polonius per kilogram
of body weight is stil) in progrems. The snslyses of the sixth weskly blood
ssuplee gave s zean resovery of 10 x 10°% micrccuries of polonius per C,1 silli-
1iter of blood, These anslyses will be continued as long as significant amounts
of polonium sre recovered,
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Disanentic Tegts - Ho sbtnormal levels of hlood wuger have
been found in rets followimg intruwencus injection of 3%, 23, acd & misrocuries
of poloniun pex Mlogram of body welght., The rate of the I-mierocurie level
dicd at five wooks fron the effects of the polonium, Plood sugear deteruinations
on the rets of the D=and Beplorocurie injection levels will continue,

Histopathologicsl studies wers completed on tissue ssctions
of rate froe the following oxperizmentst

1. kKets injscted intravencusly with 3§ nicrocuries of
poloniuve per klogren of hwdy weipght,
2, BEat inanition sptudies,
3. EDerly pethologiocs) chances in rate intrevenously
.injected with 31 microcuries of poloniue per kilogram of body weight, The owsry,
teotis, and liver tissue sections of the rats injected with the lemierocurie
level of polonium have been ptudled, as well 2p the ovary snd testis sections
fros the mats of the E~gicrocurie injection level, Specia)l technigues such as
sutorsdiozraphe, fat stains, and glycogen staine were made on these tiseues
whenever the conditions warranted them, £ photosicrographic record was pede of
nary of the pethologlically sltered tissue sections,
The following hesatological experiments have beea

completed during the past months the evaluntion of & spectrophotometrie method

for deteruining husan erythroeyte vounts and hemoglolin concentrations, hemetow
logicel studies of Fpregue-Davwiay rete injected intrsvenously with 8 sicroouries

of polonium per kilogram of body welght,

qgrly hesatologiosl effects following
Y I







sotivity thie month was sentersd sround preperctions for negotiations for s
new contrast with the United Oms, Coke snd Chemioca) Yorkers, GI0, Leasal 2o,
The pressnt contrast expires Angust 12, 1950, Negotiations will begin July 6,

1950,
PERBORNNL SUMMARY
Administration g 3 0 o o (]
Eesesreh 96 0 5 1 0 102
Operations 120 1 ¢ 0 1 118
Haintsnanoe 122 3 1 o o 120
Protsction 97 ¢ ¢ G o 97
Services 230 3 2 0 6 229
Seloto laboratory
Administration 4 0 0 0 0 L
Halint enanoe 24 0 0 o 0 ah
Protestion 30 ] 0 o 0 w0
(The breakdown in $his sumsury is by oatageries and funaotioms)
Hale 621 (vound) 56 (seieto) Salary 495 (Mownd) 13 (Sclots)
Fexale 126 (riownd) 2 (Saiote) Hourly 252 (Nowsd) U5 (Selote)
Tote) Ia;t Fonth go7 Total Teahnicasl 218
June Terminstions %% Total Semitechnical 124
Total Fonteshnioal Loy
June Faployment -
Total 805 Total 805




selentifis and Teohnical 3

Adainistrative and Clerieal 113
Servies, Malntenanse, Custodial, znd Gusrds 57
Construotion ]
Total (includes 5 summer and 2 partetims cmployses) MY

Z8ioto lobovetoyry
Selmntifie nnd Teohnlonl)

AMuinistrative snd Clerionl

3ervice, Valntmmanos, Uuztodial, and Ouerds

3

5

50

Sonstruction -
58

sts (Zabimated)

Jaly 1, 1949

# 3,000 (Yeupons)
Produstion $ 1,685,592.49 $ 157,000.00 & 1,842,592,48

General “egearyoh 760,510,15 13,500.00 834,010,15

Lyems {“Y" sork) 193,045, 6] 40250,00 11.295.8
Total 8 3,049,188,25  § 304,750.00 § 3,453,808.29
$ 4,000 (Hemotor Development)
%,D, Pessarch 160,163, 42 17,000,00 177,163, 42
$ 6,000 (Blelogy and NHedlieine)
Biologion) Ressareh 315,735.66 30,4000,00 345,735.66
Undistrituted Costet
ARD Leoal Yfftce 5:&3-36 500,00 5:7}‘3036
Dierantling Units 3 & B 1,123, 50

= TLIZLNO

Soloto ladoratory,
Harion, Obhis




# 3,000 (Wm)

Production
Privary Produwet $139,185.55
Sourees ~25,425,50

Gensral Researsh
Itemn (*Y" vork)
Total
¢ 4,000 (Reagtor Developasnt)
4, D, Hessaveh
# 6,000 (Blolsgy and Nedisine)
Blologlonl Bessarch
Undistridated Coctst
ARG Loosl Offies
Dlemantiing Units 3 & b

Total

Sefote Lebormtory, Marion, Oble

§ 155,611,05
12,269.34
30618228

% 1,685,592.49
760,510.15
J103,045,61

$ 301,499,11

16:573‘«;16

23432177

§ 3,19,148,25

160,163,42

315, 735,66

5,243,26
L7230




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18

