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e.Ur et 1_.J$:. bl wli.oge•lir et tllie tS.U1 o-14 be c1e11e.-.. ftie · 
. . 

......... , ~ ,...tlelllarly Wfteult wt• tit• .-11· _.•1•. (I .. .&ff•· 

• •• Dll)• .. la .,1119 d •• ••rt.hi enr1&ea•s.a1. d ~- .-1.1 ..,..,. 

1oa4M .P•tt ~ua, wide~ •u -' ,.~, .... -.. a tn ........ o..- . 

tin\lftt .Ofeft:'loa• the ... tp o~ the .Uplla . l al Beta ..tela ... f...-1 
I.. . . • 

fJIUtl.eal bJ' l ... l,,.J (1 ...... Jl). T•n• Wt'e al ...... OD A: •MJ. 

Al,.. l:~- ult.(,_ Jn• •J). l.a~I' 1ll8a 1 *1' ·lfiiJ. MOtller .... l 

Alpball _., lllMl•awa' ' w•• .-. gaye --.&JAat pe.ro .... • ·· the ftna1 
' . 

. .. dp allow. I•• •CH~• 11au ,..upi, ,,;. Mc!Mt• iMll .la * •rlJ 

.l.lpha II ~•IP (s .. Afp. ma). 
1t. ShSa 'Pt.ea'- • •guts.• s .. rregalanti••· in th• p.-. •• 

tak· ,._. eon1lcle1a'1e •tteot oa •hi '"4unln ,.,.. •t a uzd'•· !he 
. . 

. 
large- ..anre te ••rree• .._ tll•ugh u1• ot ._patta •1M" (,.•An• · 
D2J &M Dt4) • ..p•ill• •Jdm• an oanr.111 to,... ... tt.oa ot lroa 

. . 

•toll AN ft1tae4. ti tile .eWea et a PNM•• tank( ... ·.,,. .&5)• 1'MJ 
. l 

an .attaelff ta. ••~ a_,•• .te ••• 16• pa111aa of-. l•• ._ htn ... 
.. ••tr ueM aaul•• rmge •• t-,. 1 •ft .iie 1nne. 

•• a,..w ....... .. tllne ..i1 ...... - w.e ... tnew 
. . 

•• tha' .,..1at pNbl- ooaU be •WW 111 the labente17 111 ~"' 

1011 d •peratSa& '1- • tbe • ,Sa -C-U• 

~ (_;NCLASS\F\ 
3.i. · NUC ......... 

-
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11 tll19 ,... .. ta •t ,..,...i, tl1elpailM, ,.n. • ., w aMl•---•• 
... ._ •.-t,_., le •rlouq .._cM• 1-r la •l•trl•l •u.11up1 

la .... , ,lmff .... , .... - ., ... ··~· •tal ,..-.... - ..... { 

... tUM lanl&Mn. ftlll lltp ftl'-9 bald.a-. ,..bl• hU beea .. ..s... j 
' ! 

A ._. • ...,. .. Ma Ma_.. '9 ts.I , ... 1-at ludatS- •tllrW w . . 

n-.-.. \119 .. ..,..,. .... ,,... he su.iaw ,,.w.. -. u.a ••• 

•lal!r.ll!P ,nen• ta-. ....i.,....,., ,..1-.. •• -.. ......... 
.. , .... •lt ... tbalq ...,_., lt ....... lalT .. •llitlUJ '' .. 

_., u ,..1Dl• • *' ... --.lea! .,.,.ten ...i• u altl• te .,. ... .. . , .. 
,,..... 0011 .. ,,. °"'•· 

•· o.eni~ • ._ aba o1 ,. • .. 11 .. w• ('tllltela .. ._ .. 

* ..,..._. ••!al) ... lp hu lt•• 1le ,,,.._. a alt wtdell MllMt. 

a ia,.. tnnt.• - ,..,, leu .. - ...,.,__, et tlMt oell•W ... . ' ..... ,. teaa~···~, ........... ... ·-u.rau. ai ........ ,_. 

&ifta te ... t9bc •. MliMter· f'r .. wldell .. , ... mt MaJ.4 '9 I I I~ 
·. 

-ilF· .&a . we. ., ~ ~' •t -..1.,..., .... .....s.. •••• , ........ ~ 
... w 11&s.N 'F •t&Jll tlliat U1 tltf9,_t _,.. r-,.. tan.Uptet.. 

nt. ••• .... •t IMS.ti Ull lup _... et _.Slleattw· • ._. 

la -. -IM!..i ... el•wt.i .. ut,.., bet .. 1atl1taew'7 MJ.lHW. 
. . 

' 
-· C•llMter !zr•• •!Mn baTo beea tw paenl •J• 

elualtlHtl .. et 'nt• et Mll11ter1 •~1 .. at llrt•leJa -.. o.._ 

,._., .... * -..,..-., 'n•• nae • ..,..k•t ••11 ... , •• 4••1 .... 

tor u1• la Alpha I ... Alpha ti wl'9re \IW 111po.,.rlthocl •"9•lal i• a•t 
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......... ••rial .... 11 al....q .... 1.-. la • ..,,. All .... ..... 

a'9rtal *lela ... an ......... eellMillW ..t '9 .......... hm .. 

(-. .... ,,.. ..... , ,. "1•· a....., ....... , .le &1w• , ... ..,. 

( 

... lt.. .. , lie MllMW ,.,.,..11ei, w awlt_ •U.tt• et iM ... u .. w, 

...... ••lal -~ 1a .. .,.1... • ... , ..... •ell••,. .... 

........ , ........ 11) • 

•• ' ..... lnM--·· ........ , MllMW• ,... .. •• 117) 

-... ................. ~ ..... ,...01• •l•t ....... iii treat ., .. 
~- (I .. Atf• .t.7) '9 ,...,.,. • ••lw- ..... , •I._.,, ,..C•t. 

1Nt"9 "'1a ,...u..at;. *'9 .. 11 .. t.• ._. w NtasS.Mwial ..U•W• 

la .,...,, .. a la,.. _.., et ..-r u clellwftt te 'll!t •ll••W 

\J' SMtel•1 S... (rw&la1J'. • D te~ Al•laa ll)e .&a la -- ...... , 
.· 

illla ............ ..-1 ... , ........... •l'tac ., -.terial, 

... .-.lti81 •'-" ........ '9 ............ Ultte111ir ~ 

ts.tbs ... •Sac ..... •ltMle ••• w.. Clnfld" ... .,._ 

..... , • .._ ... ••Sal - , .... , jmedU~ ... Mllfftw ,. ... 
. . . 

te ..... Ml..s.a •••••tie ...... •t ~ te .... rtala 

ta. '9et 119' ·~• •UllM-., ... lpe llaw '9a ,._. frt• Al ... I . . 
.... u,... n _.•••Jet•• ·, .......... .u..... !be ..... la ......... ll• ..... ..... 

•• , .. »• ........ _ ftltap ....... JIM ....... * .... , 
- . 

91p1tte .us.. Ille -•...,•""""' ..... , pt...,.. wltll-. ._. 

. 'Yent~ tr,. Hll•••• "-•• lt ~· -' ffll••t a lar1• .... . 

hMtt.• •t u. •••ln• •-... hll•ten u ... al•• '-•• ... s_. , . 
•t•• .... 1 .. -.u •ldae tn•-.. ., .._u. 11as. <••• ... ,,.NI). 



9'11 ,...,._ ae ....... 15 ... ue et tu Ja1P •Wf'lal· le .. •• ... 

__, ... 1ma1..i •Utte\al \l••• 
,_,. .n .. wt..i cea!p!! •nbl!!e._ 

. a. '-!!l• • filie 1Wlea _. .,.,.'1• of . ._ w• .,. • .._ 

1ra11t nt•llM· ,. '"l&a et •1 .. wt..al .••W.1 ..-1,..a\ te _., , .. 
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...... . n.. ......... -,.._,__ tall -- ,._ _ .... •l•••U'leatl-• 

·c1> 'l&lti-Wi-.., ia'- ,.., .... wsn .,..._. wt.•· ••UMIT ..... 1 . 

... l .... t (I} 1,_Sal •1•--l• 4ftl••• tM' •rthl _,...._tal 
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-'"1 •lf-a' (I" App. DJO, JJl}e 
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•1•• .. •-..le• 01 ·~ .,.rt.- ... ts.tier 11•'- _. --.. ai91a .spt 
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llCUOI 4 • CBlllICAL BSl&SS 

. . 
•• h!I!• • Ollai.•:1. ............. 1. witll the preparatl• 

ot eharg• ••rlal tor ti. wa ''"trograpll. ,.....,.1 ot uraana 

tr• •• 1pMilropafh atw•. a na. neen17 ot UJUl• tna wa 

•• 1 .... 1 .. ant .,.. •• 11 ..... loll••· .... ....., ol ..n•• •'-ial 

~· pr.,.n'1• of final fnG~t. -1781• ot ••l•tiou u4 ....,7 

et': \U'Ulm• ... · ~ettca't .. late the eat• ..... tawl .... la 

... 1a et ••e opera'l-• ('w·i.1, la all•l'ailaMlq tl9il appl ... 

•tt .. •t * "'..,.1a p ... ,1_ ... r1. Dtacrua .,,..u. IJ.O). 

lt• · ..... nil '11'9!1!• •A. 1ta-. ~rll•I' ( ... ···•• 1), 

~ "-••••• laatma Co.Pora~l• ,_,._. a n••Nla &n'lf •' len.. 
. . . 

lq Sa , ..... 17 194J. aa:ut ...... ""' ., ....... s.a Apr.U 1914.J• 

Ia a, l~J; *" •r• ~ orgaalaa'1- ..U:uotlq n1Ml'ela • 

~ eheai•l pro'bl- 9' \be 11eo-...pe'1• ,,....... th••• IJ'hl9 

wn 'he ,;oalT•nl'T of CalltonaSa W!a,loa J.aben'817 (VCIL); !-. 

.......... oe.,.ntloa ... •rem tJai1111nlt,.. 

•• lnhrmtl• ••laltl•• •!MN-. eeul4•rab1~ s.., 

ton.ti• anllaltl• la --.19kJ. :relatH te tu •heal•l pn"1- el 

taae •lffW.•gaet~• pno•••• a ...... r, tiutn wre ala• D•ro• PN

u .. w be 1e1TM beton tlle labeni11117 •Ml• ela..UU? el lelbl., 

.. 111. H '1Uaterl'H law · ~ .r.u .. eal. ,i.. .. Mimi b9llt ., OU 

11•c- ( ... 'n• ~). ni. ••••tu.. •h4al•1 ,.. ••• ,. •• .. .,...... 

Ar •uuca w pendt f•ue•••• ... -. a • ..,.,.,1._ • ,,..,. ... t1• 

1heet1 tor bo• .ilpba am •ta prochaeti• (Sff Appe 110 ... D"6) • 

- SEC R Ef-.. 
i..i 

• 
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. 
eon'taiaed. iJl th•• tln 1hH'8. 

!h.e prineipal n1M!'oJl probl .. •urine 1she Jd4dl• ot l~~ aa 

tll4 tN4•tlea Ott 1atlatuw17 eurp ••rial. 'he••••.-,..
pbal .. (VO&) ... 11,.u pi..ae• (Ina u.1nn1v) nilW. 10111& 

•• ...... ,_.(I .. An• DJ,)• 

lt-1• 1"1!!!'1W of ~barp lll_,.Sal. 

•• ·i!•• • ·~ •w~tah •r• t••W behn it waa 

'"UM tile' waai• w11faeil..U• aa ~ - 1atWute.,. (aM · 
· .lp,_.ia 01) • ta. lee 1A1• 19U ......... Jt•1 ifLn.1c1e (UOl~ •• 

cllae ......... at leJbl.,. !Ilia 11 \1 m• ...... '9 lael• pHllbillU.1 

t•• •• u a .urae ••rtal wt 1'J .-. 19k' l' .... 1-.~ bet~.a 
. . . . . . . :·. '.· .., 

ffdouq MUi .. rH '9eauff •t it. laeJI et •it• .. ._,.,.ha~• ~· . 
n•• aa4 thil SMW•t 4ittS."1 tr 1a •••• · uaUera Y•pe• ,a.a.e. 

'"'aure trca tll9 ehlir&•• OVier un.1- aalta a.a.•• vaa!Ull -~ 
.. ' 

lt...W.. (U"J); UUl\a vi.wu.. (Vl5) ..... ...,.. W1•111.W. 

~ ~1j>, wr• w1W t•r u• aa law ae ,., .... •• 1~. ( ... Ap ... f.& 

DJ7)• th•••,_,. ... wn fttud te b• 1••• •'1atuwl'f-.. tbe . 
. . ~ 

tevadlol'Ye. l:tff&UH ot ~S. gnat..• clittlnl 'J ta· prepantlaa aj 
. . 

tbiir laoJr of tiabUi'J la fN~ll• (IM .lppe•ts DJ1)• 

b• f9V..hlel'l4e IWle1 • • llul:r •tll0111 of pNd•iilc 

vmd• tovaolalerlcle ntaw· b:r •••W.•r 191.1 (I•• App. 01) • 

Bnner, the pro\1• ot pn4•1Bc qua'l1sie1 ot VOlJi. u a 1~1sla• 

ta•t.7 obarg• •tertal •• nbj••• te •--trato4 •tuUA• d.viq 

191.J .. Ml be• • IOU"9 of IWJ' ... NIMNJa 11f '9 tiMt pl'M•t 

S E fr Fff~'CtASSfFIEO Ctaftrft51 
4-a NUCLEAR 
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date,Sl Deoember 19". 1'h• upor phase method, 1tud1M enenaiwl7 

at Berk•1•7· produoecl only .. 11 qualltl1t1•• ot uc1,. !hi liq111cl 
' . 

pha•• •thod, Ol"igimt•4 1:. Bro1111 1Jninra1v, prOduucl upl• quamtv 

· ot UOlj per run b1d gemratecl aa uU' ... 17 tozS.e gaa (J'boagene) 

under preaaure. (S•• App:. ct • 11-18). Both ni.thoda are au'bj•t toe 

preparatio:aal clittioul:bi•• (SH App. ct).. Re1earoh oontimaed at 

Berulq clur1ngl9", on pr.parat1011 ot U016toillprow upon .~h• pro

duotlon matho4a whioh wn pu• into the plant, (s .. APP• Dal). 

lle•eanh ha.a ala• oontimaecl 1-7 DO at ?•11 oa. ti. liquid pbaae .tho4• 

the ftpol' pha•• •tho4 and, •n re•n~, on the poaai'bllitT ot utlnc 

heaohlorprop7l•~ i• a liq1114 pba•• pi'eparatloa . ot · t1016• (s· .. An• . 

Ml). !Illa •tho4 ot preparatloaa 1bow1 prm.1•• ot 11apllf71nc the 

r••crtW7 prooe1a aDl •lbd.mtinc a.rtain haaaru poulial' te the 

pni-ratioa ot the obarge •ter1a1. 

•• Other 8tucl1e1. • Ia tb9 _,.17 monu ot lKI, the pro

bl• ot ~oaolng uc1, without a tone •• b;r-pl"oduots (beoauae of 

1 d•tb ~ - 19'8) ~· ahdi" 1t7 Pu'clue 1Jatwn11r,r an4 the TIO ... ..,.. 

Departalld (See Appencliz J>lt & 40). Ia lflutOh 19'9 the DO Jleaearob 

~ dlaoownd a liquid pha•• metho4 whlob ...... to haw •• 

adftlltap1 owr th• then mating •thocla. Thi• wa the haaohloro

pronl•m •thocl (S•• App., D"1). Bl'i•t •tudi•• wn •cl• at Johna 

&pJdu t1n1wr•i•7 during the tir•~ halt ot 19'6 to Mlp detemine 

• 

the p)qaloal oblraoter11tioe ot 0016 •de by dittenid aetbocl1. (s .. 

App. Dd). !hi• Wormtioa 1• laportan 'beoauae ._. 001,. du to 

wide ftl"1a•1oa in t•perature1 required tor •poriaation, do•• not work 

U ,..u a1 other Vcl6'1t la the ••• ·~otrograph. Thia wriatioa •• 
+o 

tcnmd to be due to ••11 aount1 ot ~ti•• and,poa11'b17, dittennoe 

·. . ~ 1 UNCLASSIFIED O Ola..ED 
_,f . ~ :. UCLEAR I MATION · 



c· ill 01")'8tal •ia•• During thie •- perio4 tundamutal, l"e8Ml'Oll •• 

oarl"ied oa at ~erblq to deteraill• properti•• ot urulwa halide• 

(See "PP• D'I) • 

. '-'• Reoow17 aDll Ret1..eat ot Uranba Salta tr• llu• 
seoti'OV&R' m ... a &. 

•• O..ral. • Ia eaell ••• apedrograpll. approxlat•l.T 

~ ot th• uci. •t•l"i•l charged da.a not rooh tb9 reoeiwr, w• 
i• 1platterecl iD "fU7inl IUIOQDW OYer tb9 1ovee ancl other parta ot 

tM aohine. It .. -earl7 realllH th&._ noo'f'W7 ot thU •t•ri•l• 

•peolall7 111 the Beta 'baDJm• •• m illportan probl• Cs" App. Cl 

pp 14 4' 1'1 an4 Book Y, Vol. a, P• a.JI) .. !hi.a p&ragrapll d-1.a with 

th• •thoda uae4 to reeOftl' tblae 1alt1 Ina the •obim in a •olutd• 

or 10114 whioh would M re-prooea•ed to pnpan ohal'ge mterial Cs .. 

( . . .App. ~ UJ4 1>61). 

b • . .._..,..., tr. Jlgh! Baoeiwn. • In ilpba, th• reooftl'J' 
I 

tr. tM noei:nn _. ti. onJ.7 noo'ftl'7 probl• oonaict.nd at lengt!l~ 

11.Doe all the •t•r!al mplattered about the machine -.. nomal Ul'AA• 

1-. ud ooulcl be replaoecl ••117. boow17 ot the enriohecl ater1&1 

oontaU.. ia the .Alpha reoeiwra hrnff out to be more of a probl• 

thaa •• orig1nall7 apeoi=M. !he reodftl'a nr• ~- ot •tainl••• 
ltffl. F.arl7 ftOOftQ •tudi•• •d• OA th• ST-lAola oroJ.otroa at UCIL 

indlaatecl that all enriohed atel'ial onld be raoftd b7 an aoid1 •t•r 

and •t ... apn7 ••h• Downer, men the .Alpha •peoU'ographa 1tute4 

operating late in 19.a. there•• a unexpJ.alDll• lo•• Ot ~at th•,... 

( . - oei'Nl"e It •• •uapeotecl that thia •101a• •• oauaecl b7 iou penetrating 

into the •tain1•1• •tHl dnc• thia aterial could not be reoowred b7 a 

._;McLA~§~F:!~ROL'"'ED 
NUC~FOAMATION 



1U,le ••SA .. ll ot the n••f•"•• Ill• prel»la •• ••l•ed • • .,,.. 
pla'SJIC th• ""l••n 1la• • .,.,.r •~•el.TH null7 1a aa uW 

( -.ia ant ••tliMcl ti. .... 1- wldo te ... rl7 .. 1• haft penewaW 

bte ._ le11 1ol11ltle 1tabale11 1-.1. Thia eopp• plate ha4 - lte 

repla• .. after •ell .. Ida .. 
.. 

·h !!!""!J ffta leila Tade. ·~ la ... , u mW &Mn, 

1'-. neeeHUJ '• ......... all ot .._ uraa1-·~· .. " •la'
.,.. M1llae4I et r•ona7 •N -.1.,.a. (I• •PP• 09 Pf• 1Wf). 

.l ....i ..... ., .. tMtial ........ l•••• iul .... ~- ...... 
w ...,.1.,.. at•• •wtaa -· 111Mle et 1.,. ...S..ettn. •ial111i2a1"*' 

(11-IJT) .. ,,..,.,.. ~ b~ta'inl-. --1 elarp •terlal (I• 

.,, . ...., • . •• ~•, •t ...... 1- i.1• 1a .. n.ta ,. ..... •t , •• ,. .. 

We&..-,ll .. .u tiMa M ~il7 4etel'lliaM. llf tile .ra410M'1TltiJ. n• 
C •• JtJT ••rrSac •• aa lMl•••• ·., .._, pan la ti-••• b7 * _. 

•t. ....... <••• .... Dlal). ., 11..-... l~ ...... 17 all l'ff9.Y..., , 

1'h4l•• wn b4tlac oawte«. • "r no •' the 1 ite ot ~11, ... illla 

(_ . 

"""1"7 ---- .. .,.,,,s- ·~-~ ... ... ~ ....... , y.12, - ,._,al 
et vaaS.- h• ~ .,..,...,.,u, •• t.-1.._. a H&nla tw pnW• 

Uw •••taca, t. be .... ••· ,.1ate . tJatYe ._ leta --Illa• .... re• 

)dg)l •-•••tea ot u._ta Sllf!Jlp~ . •ta.. l .la• ·~ ~ -.Jliae (~ .. 

.lpp. •JB), ... •••of 1 .. l• wt.1lll ~ e~ge •tedal, tit MMiae wt.t.*a 

all -- tl'M ·~··- ...... ~ ....... ,... •t .. ..... , .... ,,. "'1,). . . .. . . . . . 
~ · l ... ,.,.., •t v ... a. ,.._ !•l•Ueu• 

•• G•nal• • .t.t tt·nt it ,_. 1Htl~ *' _.. •illrial 
I . 

•tlAtt."4 SUU. ill• w1 ·~~ alpt lM 1w .. 1hiq ,....9 ... 

417• (1 .. \•PP• 01). Bowwr. \l'ial .... -'• • -. J7~*' 
i -S EC R E i UMCLASSIFIED ,.,,...,. __ 

. '--' NUC~ ·--,...,. 



S:E:GRET 

.,.1.w. ... 1e.ai., s. •" n •r 191.1, blll••tM *' ., 1 ... , ·
pan. ot t1ae·.,.,_,..., 1-.i• 1Nt -.i.• ·n• hn •wr fld/•• •U•• 

( . ••ii.a •• ~· all ot * uul- (IM .App. 150h. Pn9!1•- t•• 
-- ~tl•tlft ~n-r. o.t wl• fl'• ~ aaJa ••luV.ou WN 

""""' ., -18· :tllll, ... •ia• ti. ........... •t ~ •• , .. . 

hauat1.ft11 1WiM ot -11 . ~ •meal pnbl-· ., .. nla 194J ...... . 

•.-1 parlft .. ti• ,,. .. , ... tor B•• .. 1ut~~ hat '9n •11gp111et, 

... • ·.Pil•• tla' .. lutallet at leSbl9F tw 1w,tq -.. (a .. 
• ,I • • .. • • 

• ,, • .,., • . Ae Sa ~. ~ .... , ~~ ·~ .1...- .............. , :~ ' ,. 
tile• plaat 1WS.1 N .... ia& neen17 et 1lftlit• twa tel~- wre 

........ uten1 wl* ••• , .. ,1... s,. "'1T 1~1. *'" ... f!9-. ,~ ' . . . ' 

.... ., ................ l»eiq •hiilff la ·~" ,1aa •• - ......... . 

at lel'Dl• .. (~~ •n• DJ') aaa ~ •' IMM1te. (I• An• 151) • tM 

Alflla ,.. ... ,, ........ -· ..... "' ............... .,. .... u. 
, ... Aft• .,J). 

~ ··- IWS-1. •A fNMll b- u .tile mi.'M MtlaM 
. . . . .... ~ . 

tu ........ ..,. et 11nal• a.a ,.-.. u.. ot ••IP liateiotai ,.,. Beta 
. . . .. . . . 

•• nel'f'M \r VG .. Sa l111J' 1~ (I .. "'PP·• "4).· It ._.. ... W .. , 

., a-~ 1-14 .~ , .. _. _. •t OoM•r 194J, 11e wtall ~u. 

lti9• ter ~· pnee11. an• tor - lmea u th• pr•Ue pl'Me11 1»e.. . . . . ' . . . ·- ' .. . . . . . 

lq .. uW.1'94 1'f m, at.ue 1-taa tile na~• .,....,. u• the,.._ 
awe pn••• .,,_.a~y &aw ••'~•tu•1'1 ~"""'• (•••An· 1>55) • 

... . Pilot llaa• 1Wlee •' f .. ~ 'lteC. la D.M_..r 194,J ... 119.,.. ._. 

C 's.*. w tu,,., .. ~ .. ,.~JM..,.~,,t; .19W • .&a .,.,..,1..i •st
ts..iti la ...,..,.la, * ... 1 .. w • ~· to• n• -. eJ. ... .. ~ . . ' . ' . 

. W.lJti• eoll pNTfttH tM VO& er aalat• ••ol t'r• h 

~LASS I FIE 
Ja.6 NUC --

. ·~ 



..... -. plaa' ....... .., 111w.. !Ile perona •tllo4 •• la• 

1 '1&117 -..1oappe• • haTlq iaoo -.h oepper interten•o la 

•d!M ..u 1.iuuena. Due u We clittioul"r a otblr atn .. 

'l• •thH •• uecl 4••lne a 1hon Sawria •U• tvtber ,,..,,...,... 

-• •n b•lnc _.. .a -. ,.....w. .-.. 'llhloll later .,_.._ 

•- ae tQI Lan• or fol• Pe~ pl"ffO•I• tbi• pe...U. •tfaH 

bae o•n'la•• '9 be eati9t .. '9ft17 .... uati.l ~· pnaa' .... 

31 h••Jlbor .If. 19'-6. 

•• JU1oolla-. J!f~w. • Conal4en'bl1 na...-

wn hU be.a ._. • •tend.a• ~ lie•t ••• ~ "'•lac ttae 
' 

uaa1• eoailftt et •Uute ••lutioa• t1'0il alell ·~ b-1.IE ot *9 

u•md.• w M8 "...,.. ~ p ... 1,1•tt•• 1 ... Valnnt.v •ta• 
e0ftn4 aa orgaale ••lnn• aleh oodt be uo4 t. ·av.et ...al• 

••l••t.nl7 bta ••lutl ..... n11abba oaJ.7 a tn ,...W per allll• 

(1 .. An• "'). .,.... -.,.1111 Valnr•ltr 1WW tile •ttieaq ., . 
. ~ 

•• '"•lpltat.inc unai• J.d.tll u.- • .... _. ~ o.w•tra'\1• •I 

lll'Ml• la .. n.s. ett1.ats (I• App. Df1)• 1Mwe17 1tU111oe • .,. . 
• 1-~- -u.e b7 -. tam••" ........ Oorpentloa n-nll_ iabf•imn 
1*...,_r 19Ue. ·a oatraotln oolum wl'tll a rnatjq 11--.• W.W. . 
•• 4..,..~.,.. bf VORL (loo .A.pp. 1>58). It 11 lmon •• • •apianor• 

oolua. aa4 lt hat po••lbillt1•• ot b•lq 1-r. •re •tt••"•' "8· 

tU ..... ,., o0uill'9r .. ~nt flow 19lmm1 an la uae. 

lf-S• ll•n•!J •t Wraai• tna lolU.i. • !lie ...i••· ot tlae .. 

PilllH •tort.a~ 11 1uoll that u••t . a"911pt. &ff .... ._ nomr· it 

tl'Oa all tho ailoellaaooue ••114• •••et•tM wit.la lt~ !bet• 1ell4• 

inel Ullo 'ho gnpll11'e olootrM01 an4i_,~~Srie WIN ha the ••• 

. ~ 5ECRE:f N~D8'2'lilib · 
'4.7 · -- - NF RMAr1JtfD 

·' 



,,..._,,.pll,, til ••· ,.,. .. ut •.-se• uaet la 111l• la'bontori•• ... 

•u••P• ~ult•,.. ... •hoe• ot flaa' wnen, ant 1a _1omie ..... , 

-. ...,... et tloon • •Idell ••rial i.a 1Mea 1,u1 ... 

._, et ~- nene17 1-.U.1 baft lleea _.. • iM faa••• .. 
1&1-.. ce..,.rats-. Pa•• fab'enl'J _. Jolma leJkiu Valftnlif' 

Mft ewl .. nl tla• fftltl•., II nal ·ot llftllS.- fl'Oa pa~lte ( .. e 

.a.n •. "7). !Illa •ilil•Sal •••m u lli&la a1 • "1 wspt •Nai• . 

m• lt 11 l'WTM hea tM a,..V.piafla• .._.., d -- •naW. 

tna tU cra'~lte la .. , •ttftnlt bee&•• d t!l9 ...,1 .. aat.aw of 

"•· 1nplllte. Aa ••t1r•l1 •U•~•te., .... ne~. aoU. M ,.... .. 

unal• tr• 1raplalte . •• · aet 'boa nelwt. 

i..'9 BNn•z u4 rnpnts... of lbal Pr.._!, .. !ho unai

•'Wrial rwnt tr• the r•••iftft' Sa tbl le1a •JHtro1nph1 1• ta. 

i:.,. ••t J.Sghl.J ... s..bff •nai- elt11ahH at Y-11. !h~ •terial S.1 ... 

~ _n.lua\1•• BetoN. lt .. be 1lllppecl lt .n .be reprM••• .. 
late 1111e .... int ftf!a (uuba wWatluerU•)• 

.. , ·ot ••· NHaNla wrls 1•14eat to ti. ,,.,.ra•l• of tJw 

ts.i , ...... -.1a ... ·-tt~•'* aa4 grillll1Dg ., ti.. ,, ..it, 
. .... ·~1"9H1~ t..r tll4t T-11 f~t; .la uo-.U.ah .. • · , .... , ..... ~ 

... Oo.,.NtS..e. ,..._ 17ail'Vllt7 ua roontl:r ••• •- "••Nil 
• U DffnM -~ ot J,.,..iac the ttaal l&lt (s .. ..An• D")• 

Jt..7• .balf'!i.l aM A11az .. 1oanla. 

· •• Detla1 tiOAI • • Aml.7tioal n1oarell l'ot~I'• eh1•11J 

11o all ot .e •tu11io1 -4e to 1Mrait tM aMunte a:u179ia ot 

. ~l•• tor thl _ua, ot unai• ill t.he pl'•Hnoo of "!9 ot th• · 



( 

( 

&E-CRET 

unal11a 1D •7 •-.1• et illw •W or ...,._. ot •• •W• 
b. balr•u• .- aa .. 1t~ ot ml~..i •1*M• tor 

unal• la aot a pnlJl• Jff•U.ar 1le -- l•ll plaat '1wr• Me .._ 

.... s. ..... w.. tawnlaup et ~ .. -... 1-ia &M ..... .... 

---- ,1.... ,.,. ~la ,...... lt 11 ilttlnlt - ..... ni-1-

aal~loal •illl ... '9 '-t.r oriclaal ••n•• !Mn are ~ •..U 

ot deteraiaiq UNal-. •••• •t ~·· •tll"•· wJdell .... )alglal7 ..... 

•1•1, .... ll•tM la , ...... JfD-1 ., ..... .,. Aul)'ti.al ...... 

(a .. ·App. Ne). a" .. ' ualJtloal n1ean1a m1' lMtn· tlnete• •• ,..,_ 

taC· apU, alllple -~ et· wlJllla t•• uaDi•, ... we at fl .. twl 

..... •t ... l'lliaiq ..-.-17 ln ....... tune ·., vu!... 

-.171•• -.ie,s.s n ........ ~ ..... ra,u •• r•lattr•l7 •btl•· a. . 
WN 1-..S.. jela\17 at te .............. Ge.,.nti• (SM An• ~) 

alll V.1nralt7 of Calltora!a (I••• D61). Otllltr a,u· • ....,. 
11ie)l U Mluillilttrle• ............ Wit ... ,.larpaf)lle -lla.,. ·llle.a 

1ww ..-..1 ... ei7 at r-11 ., teua••• .... ._ cs..,. ..... _. 
. I 

haYe ....... tile tiM tor ,.,w am17na w appnatmwlj -.. • .._._... 

'- ad.~ltl•Ml orpal• .. 1,...u tor •rum alwate wn •~ · 

l>7 ...._ ValYonltJ la I.-•• AlT 1~ (IH ..,,. »'I). OU •t tlle1•, 

.._ u •peata •*F', ha• l>en u10• aa aa anal.7~ nagoat te ,.... ' 

. plaoe lltp17 Wlama'blo f.letllfl e'tll••• !Illa .. pent& etllitr oatnet. 

'lll'anlua ••l••tlTel7 witla tn other ol ... ta t'roa T•"7 4Uute aolutt.u. 

•• Aa1ar. • A1 .. 7 n1ftl'ea ~· beea oarriecl oa oeeurNatlJ 

ntll ""'tu •nnaimtl• ot 11u• •utl•• ., r.11 •. ••••nil• uaq 

.nllo4a ba1 al1e bffa oarrl .. •t at VOIL re, ti.. 1'·11 pnj••' 4vlq . 
19Wt &114 1~5 (I• -'l>P• A10). · tho W. •*'•• wlaioJa an u1ed la ua, 

·· .: ·· 



"-

·~ 

ta. retereuet ...,...-. •••• ··--·bad. bMa •••1'110• "7 
A. o. lier fj»f llbme1ota •• o'~" beten 1•T194J (IH APP• ~J). 

"-••T r••••nJa ha• 'be•• Mno•n•• with SltpPOYlnc th• UOUNIJ' 

ot , .. 4etendna,leu, ••• ,. •P"4 wi'la ..U.lt. 4etenina,iou ... w 
.... It 11 of illWNl'I 1Je •• , •• 1upl• '9 be UA7" mat n.et 

• 

.. ' 

a•l• timlt• ... Mu9 ba8 'bMa _. ot tM 111•~- of' at.aq• At P"••• .. . . . 

' ' I 

ts ~l•ailff bf. '9le ftMt \lat '11e•• la1teraireri.~•. an tlM talJ' ... 
~.~ . . . . . .. ..-1 • ., '"'~lzac· u....~ wt.tit u. -· ••••ecn.P ~ .... 
0 . 

--~·· et t~ ...... VUllla IJk lane,.. 
;· · i...a. Out'•nS..• •t llll'tell• ,..._ Mll••W• - Ia •• ...,.., l~~ 
. . . 

l\ ............... , w .............. t.ia plaat ,.,. ...... , ot Gl'Wl .. 

•~rial · hem ~ ca• •ltt'Ull• •• \mnal 41ttu1dia plaat.. (I•• . 

~YI' ... lbc$' Jl • Yol. ') • la1eaN1t. •'utl•a wre· _.. bf ta. T•d 

,.. •• ,.1a ltWf' 1JI SneaNr 19!el. (I• A••• "'k) '9 '" it 1atlataete17 . . . 

•llule •wrial. •-1• b• ••tr. tllb-eulehe• tM (11nal• hnatl...., 

rtA.e-}. 1at11,..te17 •MrP •wrtal ....... Law., ~- .. •nu•• · 
*' ~ &M •Utaai• p~ W1114 be altle ire te .. hlgJll~ ... s.w 
••rial •tub•l•• te a.ta , ... , aal •• ·~ aWla, tmluiHas 

• .-11 pll•' plan~ .... ,. bee- la ira,. 194,, ~· haw eon\iaM w 
.. ,,.. ••• , date ,... .... ~)It ~·· ,u ... tla• , .. ,. .. Jurre •• -a .. 
lbllecl a 8&'f•taoto17 plaJa• prM•ll• 

4-9• .... loal le1•nla aD4 Sat'•!z I&a&l"i Pftltlw. !8 ., April 191.J. 
' 

l' .. ~•l'lT ••"-la .. , the •ll•leal , ....... UH wpl'04ue• .. ,... 

•ter1al wdt •• polaoneua phe1g ... gu •• a bJ-pl"ff•"· 

~ UnfCLASSIFIEO.CQN'rt!rri 
- ~iO- . NUCLEA ORMAr?~NED 

" 
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-SEC R E.t 

•••&Nil •• b•ca at VI& la Apl'll l~J (s .. Apf• D66) 1s. 4nl•• • 

au-..'i• lJSatnmld whlell wul4 1lw -.. alara ta oue t.aS.• •-•· 

V.ti.ou •l ,. pa .... ,.. (unt ••• part ,.. alllla)~ IM ,._ 

......... •Olltl••• la ....... 19Jt1, ... 11aippet "t-11 (i ..... . 

AJI). 

CnV.1 •••• oa * ba•l'da •t uruS.• ... , all daalo ~. 

Ln.11, wn .... llf.• npreaentati:n of VCIL at t-12 Sil he•••• 191.J• 

(••• .,,. DJI). !hlle ._., . .. ldtaaW *' .. 1tlwr ... , ... x.-._. 
•".9 11-11. l»• laJOle• cluiq .. ...i ....... 1 .. 

''" leoJI 1 • . Tel; 7: t•r •" ~tau• iat•.mti• ... ,.,.._,: · 
. ·' 

........ , t-11). 

.. . 

.·, 

•. :. q·, 
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(_ 

llOTIOI 5 • 091&111ltJOW Am JllllOll& 

,.1. D!f•m.. ...5 EE~ Er 
• 

•· Orsut.•~oa. • the lalill&l Dutrlot erpaiaatU. t•• 
y .. 11 ............ , ., la J~ 1'41. -· "17 tlat.'19 ...... .... 

aiaH - • .-1. of ... ,. ... 1 ... 11•1•• ---- ,. •ltill& , .... . 

!hi•-· panlal17 ... ,. tM taet ,., ... , et,. --- -· 'b•Sq ,..-

r ........ oaa ... ,,..,.. lln, -. tl•e.,..pet1:- ... , .. ,. we 

atw ~ •tNetloa .t Ir. I. o, ta• ..... 1lhe waa '91t a\1~ te plaa 

illl• wort ftl•1":··w.it 'be et P'••'-•' ftl• te tu .. ,, .. J'lt• f. Dla• 

tnot ... bM* •1a11alDH eleee' ltalaea ~•la ettioen uatp1t • 
.. , 
;, 

..u 1 .. atl••t ••' u , .. ,....,... ..... •" .,,.... •• 1lle •••tnl 
·. •• ttpw.t~ · .,u. la..., l~J. •1net ... , ..... 11e-..a "- »t.• 

-~' ..................... •the~.. , .... ,, .. , ti. ·-· , .. 

JtSatr!et ............. s. ... 4lr•• ...... 1 .... all •* •Jute• ...... 
-.p ..... , •• ,.,,._.,1 .... , , ... y .. 11 vatt c1aw. 

'· . 1ez. re......i. • 1.1-.1 .-., a.. •n1aa11, -.. n ... , 1t ... 

~ ....... •••l»lltbe~ uas. ... witll Valnn·lv er Calltea!a ... • 
•• ,..,.outl»l• ·fw •rlr Sat•1atl•• et o.i~ .. s...,.,.. ta ti. Dt.tttln 

11•· c.1-~ Jl&i'~l -· ••• s. .. "'0.1 ... 11 ••• 1s.ui., .. la~ . . 
-.- IS.atrs..t lqu••• Cel••l lilMl• eoatlauM ._ tat.irate ttie 

l ' . 

,.,..,. wl'lr at V.1.,.nltr •t c.lltoaS. tu..p ._ T•111Jatt Clalet; 

· llaj•r •· •· Kell.,.; ... later tllrftg)l "• Col. i. .. hlattt. 

.. 

tile 1'·11. Valt Chalet Jla1 ,,._ "fre•oat .. •• th• thalwnttr et Cdt

tera!a 1'y .. jep L Ae 1Wer, CaUteaSa Area hala•• • aa4 k '91' at 

Jelae lefkSa• tJainnlir, Pvt• hinnt• &DI.,.. 'Oaln••ltJ'· 1'J Jbt. 

Oe .1. •1ateN ... C&f•• I~ De lrel••• 
5-a. tral"r•iy et Oalltop!a. 
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SECRE T -.. 
•• !!9!!1•1•• •!Irie ,.n_el et tlle 1141&'1• La .. nt1t17, 

• 1 liar l~J. 1Delui4Ml Mnnl ot tll• •.-l'Uk!a1 ••1••'\lat• •t *• 
••"'1'· !be•• wre aupporied br a eanhlly ••l••W •• ..,.._, 

( ,.-
' cr-t ot -.Ore,leal anl ezpori-tal pbJ8lol1te1 .-.tata1. olfftrl-1, 
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5-1-43 1-1-44 7-1-44 1-1-45 7-1-45 

RESEARCH 192 243 303 269 203 

ADMINISTRATIVE 
142 142 193 172 137 ANO CLERICAL 

PLANT OPERATION 194 245 218 167 100 

SHOPS 141 223 238 240 120 

PLANT MAINTENANCE 157 178 140 105 77 

GUARDS ANO OTHERS 65 93 85 66 52 

TOTALS 891 1124 1177 1019 689 
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Flo. 6 
TENNESSEE EASTMAN CtJRPORl4TltJN PERSOtYNEL 

zoo ._____..._____..,_____, AT .BERKELEY r:o~ OP.t:RAnoN,,,L TR/'111V1Nc; ANo 
LM1soN ( TorAL N1.1hf.BeRS .8y MO'NrMS) 

Flo. 7 
L4BORATa-€'Y PERSONNEL AT SITE X To r/$S1ST T.EC. 

zoo 1----l---1---~ IN Oc:-8v.s-6/N6 OPcR,-,r101VS (70rAL NuM~s LJy MONTHS) 1---+-+--+-+--+--1---1r---1--+--+---1 
h'tle'z.:wrA'L bNE.s /NO/C"'77E LeNGTH ~ A:.R1oas DEJ/OreD 
70 /klNC/,qqL LA£"-&6GING" 0PE.{?/9T/OM5. . 
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FIG. 5 
TYPICAL ORGANIZATION CHART 

FOR UNIVERSITY OF CALIFORNIA 
RADIATION LABORATORY PROJECT 
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FIGURES AT LEFT OF BLOCKS INDICATE 
PERSONNEL DISTRIBUTION AS OF MAY I, 194:?l 

AT RIGHT AS OF APRIL 1,1945 
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. ,. SECTION I 
171 l4) 

,.. 

TYPICAL ORGANIZATION CHART 
FOR THE RESEARCH AND DEVELOPMENT 

DIVISION Of TENNESSEE EASTMAN CORPORATION 

w ... , 

ASSISTANT WORKS 
MANAGER 

<;>FFICE Ill 

Y-12 OPERATIONS 
OFFICER 

WORKS 
MANAGER 

ASSISTANT WORKS 
MANAGER: 

J. G. MCNALLY 

RESEARCH a DEVELOPMENT 
DIVISION DIRECTOR: 

C.E.LARSON 

~-·:.:-

ASSISTANT WORKS 
MANAGER 

SPECIAL ASSIGNMENTS 
GROUP IUI 

111 SECTION 2iui 1161
SECTION ~711 SECTION 

(I) ISi SECTION 101 

'·"·-······-·-·-· -·--··--··-· ·---··· --·----·-----·· --···---· 

FIGURES AT RIGHT OF BLOCKS 
INDICATE NUMBER OF TECHllllCALLY
TRAINED PERSONNEL IN EACH SECT ION. 
FIGURES AT LEFT OF BLOCKS 
INDICATE NON· TECHllllCAL PERSONNEL . 
All FIGURES ARE AS OF JUNE 30, 1945. 
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PRESIDENT OF 
BROWN UNIVERSITY 

~J[ 

-~ 

_, 

TY PI CAL ORGANIZATION CHART 
FOR BROWN UNIVERSITY 

RESEARCH 

Y-12 OPERATIONS 
OFFICER 

I 
I 

~~~~~~~~~~ , 

I 

DIRECTOR 
C . A. KRAUS . 

ASSISTANT 
DIRECTOR 

RESEARCH 
STAFF 1121 
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OFFICE 

FIGURES AT RIGHT OF BLO CKS 
INDICATE PERSONNEL DI STRIBUTION 

AS OF JUNE 30, 1945 

·-----··--····-·----



( 

I 

I 
I 

I 

I 



CJ> 
O> 

.,. 

PRESIDENT OF 
PURDUE 

, · 

...... 

TYPICAL ORGANIZATION CHART 
FOR PURDUE UNIVERSITY 

RESEARCH 

Y-12 OPERATIONS 
OFFICER 

-.... "' 

DEAN, 
SCHOOL 

OF SCIENCE 
DIRECTOR OF PURDUE 

RESE'\l<f.H FOUNDATION 

t...11 
... 

DIRECTOR ANALYTICAL 
CHEMISTRY: 

MELLON . 

ANALYTICAL 
GROUP 1•1 -

.. , 
HEAD OF 

CHEMISTRY DEPT. 

SUPERVISOR OF PROJECT: 
E.T. McBEE CHEMICAL ENGINEERING: 

N. SHREVE 
---- -- -- -- -- -- -- __, 

PHYSICAL PROCEDURES:! INORGANIC CHEMISTR 
DEVRIES PEARCE 

TECHNICAL ASSIST ANT: 
Z.D.WELCH 
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FISH 141 
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PLANT RESEARCH 
GROUP t4> 

LAB. RESEARCH 
GROUP Ill 

SECURITY 
GUARDS 141 

OFFICE 141 

PURDUE PHYSICAL 
PLANT 

FIGURES AT RIGHT OF BLOCKS 
INDICATE PERSONNEL DISTRIBUTION 

AS OF JUNE 30, 1945 -
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PRESIDENT OF 
JOHNS HOPKINS 

HEAD OF DEPA1'1-~ENT 
OF CHEMIST.RY 

__..,,.......,-.-----,. 

-~ 

TYPICAL ORGANIZATION CHART 
FOR JOHNS HOPKINS UNl'vERSITY 

RESEARCH 

Y-12 OPERATIONS 
OFFICER 

DIRECTOR 
W.B. BURFORD 

Y-12 RESEARCH K-25 RESEARCH MSA RESEARC~, .. , 1•1 

" 

OFFICE 
(II) 

AREA 
OFFICERS 14l 
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SHOP 

--.. 

t1 ~ 

181 

FIGURES AT RIGHT OF B1..0CKS 
INDICATE PERSONNEL OISTRl8UTION 

AS OF JUNE 30, 1945 . 
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i w t od •tor .'ls, uranium trl.o:dd•, (~~) &nd unn1 

hexatluo~ide (~5) ate ~o'n• no.d to 4n.J1tp maieri l, \U"•ni• \ · 
'betN.ohle>rid• (uc14), in Al.ph(l 

1
0he 

1
i•P!l• !'hi• trcl, is sepa.re.t ' 

in the Alpha •• speot~ograp st~ give a motal11~ p~oduot e ,, 
l"'iohed to, appl"~~~tely ~OP' U•i35., the ~&p!U1lted Uel, 1J\ the 
••• •l*oti-ograp.h.- euch ab nate~ 1 aplatt~red on the :idoa of th , 

~hi.n~., is olettMd tr · i:M -.cht~. and re~yQ.lc;d throu h A1,eha) 
,qh&mi:rt!'l;... ' 
a 

·'11e Alpha pToduot (oontamltlAte4 ~n1um) i• p!U'it1ed •nd 
oonwrt.,d, to no14 <1hat' atorta.1 by h"ta Chemi~·- A~ tbi• 
point_ em"1ohttd We tronL .1-as 11 lso- convcti'ted ~014 ohax-ge 
material. 1.'he Beta mas ~pe ctf'ographs setJal"atEt the fir.al en
rl-ebed mat rial and the UNteparato urtmi~ tot~aqh1-o~f.~• i re• 
cycled through Beta ~ i try 
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-
FLOW OF M TERIAL 

IN ELECTROMAGNETIC PLANT 

NORMAL SLIGHTLY ENHANCED 

MATERIAL / 
(U 0 3 - 0.7%) 

MATERI AL / 
(UF6 - 0 .8% TO 1. 2 %} 

\ 
ALPHA OR FIRST , 

ST GE CHEMISTRY .I 

ALPHA OR FIRST 
ST GE PHYSICAL 

SEPARATION OF u - 235 " 

!-"------·-

BETA OR SECOND 
STAG E CHEMISTRY ~ 

BETA OR SECOND 
STAGE PHYSICAL 

SEPARATION OF U - 23~ " 

-

BETA PRODUCT 
OR 

/ 

FINAL CHEMIST RY I' 

CONCENTRATED U-235 
RE OY FOR SHIPMENT . 
(UF4 - 60% TO 95 %) ./ 

. 

CHEMIC AL RECOVERY 
OF 

UN SE PARA TED MATERIAL 

..__·-···------- -'--····-----·--····--
' 

-· ,, 

ENHANCED MATERIAL 
FROM K-25 

( UF1- 7~ TO 23% ) 

8 10 

----

CHEMIC AL RECOVERY 
OF 

UNSEPARA TEO MATERIAL · 

NOTE: 
PERCENTAGES ABOVE REFER TO 

THE PERCENT OF URANIUM 235 
BASED ON TOTAL URANIUM PRESENT. _,,. 
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~ pNdu.ot traa U... uueao'4Ml ohal'~• a• a _.ll hlell• t...,.ra~t.P.1'4t, 1& •u .-...(' l 
aenae ot an¥ ouboa tevaolll,.oJ'14•• . A. l'\l& wu t.b.• -4• ••· 4D09a. ualac 000 a ot ! 

abaUOT- oxide. 4\ftd th.Ne b.oa.re, ta• na •• ••P,... '1'le .at•lal la-. .. 
' ' -

l 

I 
~~ priaoipal oba,tulea te ttae l>l'9Jan'10& ot . a 1>Uft pro4ut, t. a. clittloaltt ~ · i 

. ~it tl'Oa 97 ~u• oa ~~- 1• hu oomeuect• o• oa wh1M, 1t: U._ --.: 

1 
Mlted. 'Dle aO.aioa le .. Sl'•t that *• ooataln~ 18 .,, to h broaa, .-, : : ' .. . . ' . . 

mi•~• \&Aa't'Olda~ »r•--•• 
, Ia Uaia low-t_ .. ,.,. na J~t d•IOl'lbe«l, h•••• tll• proct"~' ... ( 

' ~ 
ta tu 1"'bm0.1ofl: r~ ••»&n• Ol'7•tal•• wl._ a ....U ...,..., ol wareut .. od~ ·. 

(la lUllf•) wllloll ooul.4 be co-,~•••lT Hml'_. tna tu t11b9 • P"'Ua it o•t• A: 

••erial bal •••• . ot tll e ~W:.- . u4 produot IJl&'f• a ftl.Ue of .~ •ll'f•rlll oa 1t ~-
.,. 

\ 
oltlor~4!~ 1!le a1aYlllA• ~~mal ual.TH4 v• 1'01_.J tlle ...U ._.., ot . 

\\. . 

• 
SECR.Ei 

.. 

Cl 

r 



Soma -.u-aaale np•n~•• oa thia prepara'1oa haY• beea mad•• lt 

apgeua 'hat ti.a oublcl• 1• oompl•telt ooAYH'M4 to the ohlorl4• at low -......, .. 

tv..r••• (about 3&S09). l .. Tlna onl.1 a 8llall rea14ue of. l1sbt Clal'l>aa gartlol• .. 

Z\ltun wu.ic aa \Ai• .Pftl>l• 1• pl.au.eel aa aooa u ~ "'1ballcq oarb14• la 

aYailable. 

s•mez ot •Oll 91 · preen!l• ~1 tub!llOJ o!llorldte 
•> • 

J''• mmba u~ u~a ol !>ft.P.&n'1oa han be• d.nlopecl, ·all at w.tUD 

p.roee .. at a aaUat&llWrt rat• •114 uui, • QO!llleUoa. .a..ld pndl&o\S:a.a 
I. 

\ 

ot a aaU.taoto17 pl'041l0t 4epa4a oa a DlaM• ot taoto••• now ?a91J1S atwt1e4t 

1. 1.111.tulala to ·•1tlaatu4 tu t_,.ratue• a4 oonoaln <»D41'1ou 

111111owaten4. SOllll "\hat an UDllu 1irteatlgaUoa ana quna, . alllaoa oar'f.4•• 

.,oro•laiA, graphli•• aia4 wr••• 
a. aond ... • atar1ala •t ••' l)J Tal4• OraJhlM 1• beinc 1DY••~·.-w. 

3 • . sauatu'°l'J' aepanUoa ot oha:rp a'G4 pn4Mt• 1bl• oaa M deu 

b7 diaUll&Uca at a hip ,_,en_.•• o.r bl' a abetaaUal.17 OGlll>l•t• ooaYUai• 

· ~'11Qat d1a'1Uattoa. 

•• Cbe1ot ot a ·oae t¥I two••'•• proe•••• It la ;;oaa11:al9 t.bat aau .. 

ta•tol-7 tlelda ot 91 • • material au be prod&loe4 1a ou .,.,. How9"ztt 1 t _, 

be W.,ler aA4 tut• to make~ awiil au auMeca.1&utl1 tit panq 11 lr 

diat1llal1oa ia Taouwa. 

P!rltloa.»09 or wb!.lloz)J'U4••• 

Wor& oa W• pNbl• haa beea al.llO•• ea'1relt •nt1Ae4 to d1s•Ulat1oa 

•.il.bocta. ni. YaGWJa eUU, Wilcll ha• beea la ua•, haa la•ea nd•aigD114 t" 

_pl'eTa&\ BDT lllUiq ot the oncl t!ll4 the dia\illaia, aACl to proT1'1• a mm'• aaU•• 

tae,017 •thod ot lleauna (••• 11a. •). a.oea.t ieei• oa t.b• new atd. .U .. Oii 

• 
1t 1D be <tulte aaU8taotoq. 1'ha new atill will talat a ldlOP"fS or c.thar&•• 



. 'JBI3 IS OOPr _OJ'~ 

~T : 
9A4 c:omple•• tile dlatlll&Uoa la l••• tllaa 3 llovt• 1 

AAo~ Mtllo4 Of d11•lla,ioa la 1a •au ... of DlU'o&• ( ... Ill• l)e 

'Dl.11 ha• tm adYuase ot no• reqW.rlq a Yaowa Y•aa-1 goo4 at b.16ll t•pentar••• 

u4 of ,PVlllnlq OOAdenaWoa •• l111'l• \-.en'11r•• • ~ln larae• OJl1'•tala• . 

S9"n.l l"Ulll -4• w1 * -U SllOtm•• h4Y• showa that tlU• 1• a iMAl t&Dle •tbo4• 
u a.aoyux ot UD111f4 owg 

\ 

Orppla»"a •'d ""EN 
· ~ , . ' ' 

J'·At tM atut fd la•• .moatla, 1• l»eeew n14Ul tllat a.lect•ff pl"OeedU.. 

t• ett1•1•t reao~' ot Ula IOUff matuld. wcnll.4 lMi reqdi-M to -a. tile 
i . . .. . . 

~ PJ'OCI••• f-.lbl.e o& a lup aeal• lt - telt Oil PoWll• rd ._.._, 

that noo.,.q of ::atwlel bit~ oa tu tlrat C ona) l'Ua •• ••U ae th ••oOllll 
' . , 

. . . . . . 

(eml.._t) ~ ld~ti ai. be' daain~. '1tMt wrlto, ~· tlMI nqua• ~· Pat, · 

ZcJdu, tllea orgaai ... au• 1•1Dd111C-. :SOW4'9 •· .Qlnu ... hlm••lt 
tQ'lf iU ~ .. o' 1AY•atlgailq ~ 'JP .. ot reaeyeq Jl"OOe4a.n• w!Llok za4dlt 

be ooatutplatM. -th!• .repon olaroalole1 ~· ape.1-t1 ~tOl'llM aa4 ooAOJ.udou 

4nwa •date. 

Mt•of•. ot aeooy51. 
\ 

'ae pnoe4v• te lae 4m•" 4.,..a oa Via mtan ot . *• •balior 
4epoelt, , tile p01'11loa ot *•··•-• • ..-... troa wM• \U clepoalt ia ob..S••· u& . , . 

~ .mJo• ooatelduata 1aU'oUQe4 • u. .aa'8la ue4 la tJa• oouU.at1oa ot , • . 

~··· OA• _, qlulltJ l"ffGY•,., p1'0eecl11n• u toll••• 

l. r Mtlaoda. 

a. '" •tllMe· 
.:s. ll••VC»l.J11o •*odl. 

~·· ot the .. haa 1ia 11p•olal a<l•an.tas•• dd it h.aa M• til• tad of:·. 

~ ReooYWJ Onw iD 4•t•.nd• •• aao• ooAdlUou und•• whioll oaoJa 11 teul.bJ.t., 



( 

f . 

-..-

Meer!'"'• M anoxm tm1 aopa• •d "M s11a• 111 Mdocll · 
i 

'Jb.e fUat G.P91"imat wa• gefOl'MA wUa. tM 3,. OU.. 99 ~· 

htlN wen to aae•rWA lMtw tile tuhaU.QJ 41au1baW 1U.U u.D4• · ooa41U:O~ ot 
' . ( 

a ool4 an· •UCN u4 bow quaili&U•el.J -m. souwq a._l.al ooa.14 1- ~.U..-
1 

\.\aiq '11:&\e• at MOhenloal aaiJ.oa (l••• llONblWaiJ• 'l'U ~- waa •• : 

lJMlioaW 41._...u. • ...u, below ln&• 6) • A "Oft wu "utnote6 Ga ~ ~- '-. 
. . I 

(Wide) .. o~ l' .U Ii~ •• •~--- o~ 1• ·a "'1• ~· iulde 9t ._ .~·· ... !i · 
\f~ .' p I 

11-1 ~ l zdl 0. toll. l'oi1a wete. pl.aee4 l:a"1atelf' •••• ,.... a~· + 
. . ' ·. ,\~- . . ;. 

aouo• 9bl.4tl4 • oe-UAot i.a •t~ t&Uilic 1a tb .,. •• 1. •-·~ tia., atea. 

I - · aat -. "C"'• . n ... ~ • · _. tut11111• .. , »-•• t1e "G-• .. ,. u.v.-.w+, 
1•Hlt aoua4 ~ Taouua:oaa, Ue Uq,ld,t air UQ .. oo,_.. '4• toil.~. 

# • • • 

X. Mu ~-- u.4 GA 1ike ooll.Mtore 4 Mu .. d ....... .U glA•9' 1- *«' . . ·: ,..~·· ~ 

tt.r•• UC.•n•lQ .. i -~·ualll'• it .oW.4 be ....... 1)1'.U•1~~ all -., ra••ialt 
t• 0 R' 

\ ~ ~ \ 

(a»~ -'> .U oOl.i.Muu•· toa taae s.ca .,·uoe _. ~•ld· a« t.a&e J'tllloa· . .. . 

' lMttwa• de alilel.4 AM .._ "0\9• •• an Ula •P~• o •• ,..__ ot·. tta•\Jq . 
' . . 

w4 l& .... 11a•, 'l'iMt-· 1•1- ~ iz. "Cllt abow& -• d&M ol UaY1 lOa ~· 
't -~- • 

.... • ... ,... l>lUa oo.Uq. ~ .... tvl'MU•I •tal Miaa toWll& .-.-.-~: .. . ' . ~..... ' 

~- tM· 11b.olA tul4- ol ,,u •a-. X.... .. l/10 mt.Wplil d wlMi>lq.-
• • J • • • • • ~ • • • 

<ie»N4W- oa .u· Uqtai4 al•· V.»• ~ ._, tie •o• oOU•W ..u· '1Mt1 . 
• '1 • 

ta'9Ua' mt reeetnl•• ·~· tile __.. Ne&•• 'ltLe ooU.tol' ehow ... ... plt-

11.aa aa. • ••ll· cte,oe~,, '+..tatiaUO¥ a•t. tqulT.alea,, te lU.t _.. la ~ "O•e,. 
, ' . 

siJIH all ~ •t•i"1&\ •• _... •·~• i. ma lOIJ .OUM .reoa, *• aouo••· .... ~ ..... ,, 

alt.l.U aA,4 .Uta••• oant\Ult 01...-4 wltll.~•ta U4 a bll'U.L - ,....,_, 
. ' . .. . 

r' 

data 1• U.te4 tMtla.l, 

\ 

I 

l 
I 

( 

I 
~ . 
I 

r . 
I 



aa4 waahlq. I• wa• aot9' tba• wl1ile. UUle ettOl't waa r•(luire4 to rtm0•• tile 

depoalt ttoa a sraphl•• aUJ'faae (aU.ia) • the ooaUq oa ooppa 1Jl'01'M Y•-rJ 

tenailou•• la a ••p&nte ezperiMat .PU• tuballo7 cdal.Ol'lcl• ... N-bH 1Ate 

\ 

DJ' th•·~~· to:n..M renlW 1a • oloael.J ad.henna, ohemlo.U, aciuiu& ooatl,aa 

Ot tlae f~balioT ohlori4- (pn -~ a• •ub&ll.Jl ollloricle ow oal4•~' wl ta U. · 

oop~. o~ u1t (•PJrCJ•• • · • WU) nttlo" w r-..e till• ooa• o0•l•t•1'• ~ 

Sl.U• it ap~ Ua• O•.PJU mlabt .... Uil •J• 00&1udMat aM 

aQmflioattoa la~ nooy-i· ot tlie •u.•11o:r, •*4a t• U..· •epqaUoa q6' 

oOpJU an4 •~07 ,,.. iATeau .. .-. 'ueplq la lliU tat •* ~ uA. 

-1.l aoai. prOOe®"a ll:d."1t 1* Ue4 ... ~ 

r.ru· t1:rat Q»• ot PoOeclU• -19' bf .. to• aaoer'-1alaa poaalblill~•• 

tor r.O..,...,. •• w.U •• HJ.r&t.\oa ot iullmllo7 .t.roa lopper waa •li>:•U.lf•l•• 4 ._ 

· peUmlli•JPJ apvltlilat ~ ~· "°· P• :h.l,- ourea\ ett1o1,M1•• all4 smoo.

de)oelU~. ot OO.PJ•• a roatlac eleotl-ocl• •• req~r•cl• 1'l• appan."'8 wu 

\>v.l.).t 1noorpora'1q a lar&a nU.UAa ooppff qathocte witll Tuia~ sp•9' ot_ 

l"OMiloa &D4 a .\Sheet glatlllua uocle. 'lt1e protoool t>f a qploal ~Hvoltaia 

rua la gi.T• henwi tau 

~puatl 1 na1tm. neotrocl• (a• s :s-> 
1 aow.114 Copp•• n .. '"49 · 

( i.10. o-. •Uaut••• a,3 oa lone; 

U'U ,: .0~61.W da3) 

Solatioa ooakWJ&C 1.1.3 .. tuballo7 / 01 aD4 40 me 
oopper I oo •• ol:L10ride. 
. f 

Jleotzrol.T1l1 • lCO oo of aolutioa a4Juated to pB :. l u1e4. 
C&Uio4• roated at 161 r.p.rA•I ovrat .:. o.a amp•r•• 
Toluge held below a vol••• 



! . 

. • 

- sr1·1'1E'f18 a aou__p4 
'l'U pll ... muurM w1 ~ a ala•• •l••Vod• u tJaa el .. -.&-ol.Ju• l 

procteecle4 SDll waa uaecl to detenal.u how quidlll.J 'Ile 009,PU wu beiaa relQDft4• 
: ; ~ . 

1'he pll· dftp9.S ·troa 1 • 0.11 f.a ·a bova d4 1a ')M)ure, .PftotiaellJ ill1 of 

~ US. oopl)d' oolOI' ia aol.aUoa ... diaoharpde H9 tuballoi. 111.tst .. o•••· OU. 

\ 

ooatalnlna ti.ill tu.btallot MIA ooppa 1a tlLa .Q..l"Oputioa 1.adloaW abfte -....> · 
tkt ~itl.U, DOM d '~ o.aneat· - oaDseC bJ(~. tta1-Uoi~ Oll1' a, . 

""•'DC U.- ~ltaa. up •boT• • YOJ.ie ooul4 o• oa»tda aom. t¥•n., U14e 

cleJOelt ~'-\ia.t oa\bo~ ·~ ~· w-.t b ... 1at4t aol'1.•1• -~ \119,o~t · · 

.. ~ ot'r. Au.l¥dj °' -.. oo•l•W na atio•• .... I.- r....,.... 
o' , .. taMJlq 1a .olt.lt10& Wll~ all ol' ~ 'ootJw .u· 1laW oat. . ..a··". 
d&ta oa tllie 10ltag.-ounat .relatloU: ttJrti nnou• a..-t: 10lDUoM ..... obt•hedi ~ 

tt ·oea be ao~.a \Mt Olla _, rWft w•Uq 1~-.4 lfl. 
... 4oppq l.aw. ao.blUoa l>J' 91HV.1Jata' •• .t'9.l"WU'4 plAte oat U. •tJ-.. wt.~·J : 

. . • ' I 

at pla•.ua&. c*t the· -. .. aio, (b11wae ol -. hlall o~ltqe :reqU.r .. ~~-._ llrSDe 

... 

I 
1 

. J 

dowa t.Mllot •• 1i11e nllle at 'lie oa~) · ... · ~· ·' "11 • j 

\ a. e.t.etiol,tl• Mtvp wu al~ tou4 uaetial. b' •ia.· ~ .. tOJI · · · --..~ " · . I 
I 

4•MftlbaUoa ot u.. ~-• •wuq a tA.· »,..._. •• , \ll• kal•• to-. · · ;_ · -i. 
a. ...U ••to•·. •-1•'1' ~ o•.- ...i,_.· u4 .... iulae& om .0 t• •t. . .;. i4.:~· . i 

~. . . . . ., . 

ooMluioa ot tbeH eQwiMllb• i ,,·;;.. j 
, • •• t 

.AM.,_. • .,.·-~..a -C..•t-' ll•elt to. a.a• 1a •el*ftUJic '11tien°' · ....... j 
tr. ~ppu •• ..... . 6'.· Se Nl•tlTe a-8o1'pUoa ~.1W ~- ae•l'RW . ·. · . .' .:_"::· ~. ·! 

•l•ed.11& t•· •"4 lW• CUoMto.,."'1• oolw u .••• · 1oq qUAalMl i•• · .· . . .. 

~olee4 "I.ta ai..U.) • .,.. ... a,- ..a ·~ ~~l't~oa o.taanetui~Uqe d ao..-

laboatar •+-tu iAYe•tlllllt ... Ia tM tl,•t •~Jt al-.i~ .~-... 
• . I ' , ' 

alowl6 dl'Opp94· u.o..- • ·10-. tlli& GOlulla ot aolu~- ooaal•S"- aa .,i. 1 - . 
:' 
r . 

• f 

\ 



. ( 
reverdna th• uaual ohromatographlo prooodur• ill vAlloh th• aolutioa 1• peroolat .. 

througil tlla alua1J.aa. ( 1'hi• proott<lur• we.• •l.lgeate4 bJ aa uUol• ia Soieno•• 

Vol. 96, aa.) 00.• to tu hetuogeei \7 ot tlle alwdua put1ol••· TU'ia'bl• 
,. 

apeeda ot droppiq were enccau••recl Blld th• UMt'"1o4 prare4 illpraotioal. llao•• 

were i·ua elowl.J t):U''OU~ a ooluma ot alum1D4 pao.ke4 1ate 3 ia 61&•• tu'blA&e 11eiiac ... 
the Yaof~ ot the water aaplrato.r to .Pl.lll th• aolllUO&· throue;l ~ oa luma. 'DMJ •· 

tuballo7 wa1 oaaplet•lT 'baol'MCl a1 • grea band oa tu alulaiaa,. tb.e oopp9' ap.. 

peai-1.a.a 'beloW tu '"'Callo7 a• a bl.ue. ooloraUoa. I .• »nT .. poaai'bl• b7 

waahiq . the alw:aiA& oolWDa t.o oom;pl•••l7 waM oat the ooppu baA4 whil• leanna 

the tubaUot aUll abeo.rbecl oa the alwU.Jlll. 

l!le ap•riua* •• regeat.t uaJ.Aa lugei- tt.&b•• an4 wi tk UL• obJe•• '11 .. 

obta1niJlC qu.n•1t1at1T• data. I' wa• to~ tll.&i oae 001114 •i'teot 10~ 't·:eeO.TU7 

oa th• oolwa wAlle paotioall.7 all the copper wu!Ml4 thrcna~da. Attel' th• copp9' 

h:84 beea r•vo4, ille. alWlllut waa expelle4 troa tll• tlibe 8Jl4 wa.U4 w1tla '•Halt· 

w~..apoa all the '? WU d1aao1Yecl ott ~. alumna SO tJua• a oowle•e aeparaUo• . 
' 

ot the 1' troa the CU,... etteate4. 'Dle oxp.rilaeat waa o2teD4•4 to · iroa ~ 

aimila• reaal '• o bta1n•4 al though aepuaUona were not aa shaJ •• to~ th °"'99-

oou11e.. 'Dl• iroa 1a a-.ao.r"4 bt the alwliu tlrat 8Atl thea tu tubal.101• so '1.iat: 

or outUng tu ocui.ama into aa iroll BlMl· a tu'ball07 po.r~oa ud. al.uUq wi • · a:o~4t, 

a a<JpUaUoa 1• ::llld•• ~tt•o• ot pB Oil th••• aepuaUou 1• being dotem.l~t•· 
Ia ad41 tioa otllllr- a-sorbe11t•, suoll •• I • h,ydrox.t. qu1D011ne1 &rll' bet.A& tr.ad_, 

'rha ohrouaa togaghicr experiment~ haYe show.a t11a' ad41,~o4li ot ftOti T.tated. · .:' 1 

al.waina to a ao,l~Uoa oant~iAing OU and '? reaulta ill th• ~uan"i taUve remoTai 

\ 

! 
i 

I 
I· 

i 
! 
t : 
I 
1 



( 

l\anM• upuiMakiioa oa .. puauoa ot ill•uo,- trGI& Tiariou -~ 
" ·. . .f. 

1ou ban beee »0•tpoM4 u.atU a d."S.a1ca 1a reao.bM ~,t!Ma · ~.U• ol ~ ~talll• 
J 

ooaU.J&c tO be ua-4 1a * nowa o•uaJtiw. ! 

j ''*- ·~uet.r· ~ t!le '1&he'14". wtpoda ~. 001~ req..U-ta,: wl~" l 
. . . - ' . . . ~ . . . ~ I·- ' . 
rub'lq ~ r .... tu laat Ut.o•• of tuMUq n-o. a ooppa _.., .. io•~ " 

• .'.· . • • t • • • • ' , • • • , • ' ' I :..,.. , •_ ' . . .'. .. ' . . : .. . , '. . ·~ ·~ ' .. ·-~·· 
wiua. UA. ooJltlioa•loa ia~ .. b¥ t.aa. lu19 wut. ot oojp• lea etze4t· •-~' 

\he iuMtIQ· he.Y• dlotaW· Uie U* OI' a. lllOM naakat .... ~ ... nuUiY•· Dae~ .. . 
. . ). .. ., 

1uta•• to•~·~ ah··- ... Pod ~·· ,. ioll -"1~-- a.a. •• ,·:i0pa:_ 
of •1.ul•u •'"-' ~ft b•• ...... te. -laalJ.o, loa ..,.. •• la. •* ..;. '-.;: => < 

"; · .-· 

<MV1• aad .!iaal 1'J. oa \u JU.U. Xt 1, toad, ae a,Mt .... t1aa• lit~ ·o. ...... > ·_, 
\ bODllq oooua 4u.e M cm.&oal ftffUoa. .· f9d'il8 ~la Mt, ..... adtl19- te>·-,;<" 

~ .... · Dat a let' atte• ••lllna wi* •to 1• to•· tJ be •lnlt ••• ....... ,. 
\ • • . • . . . '. i . . • 

oOPJ• w tJai.;:'.oaa be r..O.e4 bl dt.;ipJ.aa a 0.1 • J110a ~ dp9• ao• .. ,._~ >> 

'· 
qgaiu11911 . ' 

SlDM •u plAa •t .PftM&'' 1• te -~ tn. cUJ'• 1oa aovM,. natoa .. :;- -\;:1_~. ; 
. . ' . . ·-.. ~~( .. ; 

t!a&t pl'UUoal.l.J' aU tile •MJJ.07 4epaait• l& '~ ·"Q• u ftat• o••M•e ~· ·app~ 
·' ·: 

. \ 



~-

-t,.' l ~•"t • . ....... ~ ' I • 

·tbat lb.e re4ioYeq ou ~ a4• troa aklw•• •••el tvtao•• almD•t eaUnlt'• 

{ /ft~lA rr~~ .• ~.,· 0~§)o.w·-~i.ltttf 0--~·\JWijia•»W··t« 
•7~asrfl11t iltiil·iai ~- .t&~·••'111•f 1>.l!~ ·ao.tifi#'~ :"' t11l 4W aai.f-'iiii, _. 

J. ·JWb&ii'~ bl' a aillpl• diati.Uatioa. 'Dae 1oa moU'ee ooatelntq U•U. 
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.... '"' °""' 1ld4ee •• u. ,...,.... at ..... u. 
. .....u.. °'°'"Sf".,.~ tea to~~ 

ot _U.. peopef .Jl1bldod obal'MtwJaU• llllil to• Ult ,....i 

ot .... bpgitta• .. Jiim. ,,......._.., i.e. ?016 18 
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tGl'llld. I• fa -.Sou \Ila' sa. tb!e N.nl.•1 1.- u • 
pftlm& 1D la19' .............. d1ft10'11 ....... ., 

1•• Pll-' wl11 be --~ t. ten.ta ~. wtd'* bcdli 

out ot tll'9 ·~ •' a •llftld•~ low t..-a_... 1bl 

liquid ~ 111.tla ct ... te~• ~-· 'm6 .. u. 
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~ at..1111, at T.:J6 doea -' •ppeut te ...._ 

~. 'ft)' ,... dltt .. , ••Ofe .....u 
'"""~tte,_t27. 1'9e •• •Uw •tel'ial la Ulat 

ptodaao9' bT tbe dlca1ve'4t!on of 1!>4 al'~ la a pa"'1al 
' 

~ In .. u --. !\ te _., sat.t.,..._,., bua la 

le*• of th,_ tmdN4,,...,. °'•••tile .....U• t-'9 te 

II' CNt ol ctntNl l!DI bl•- .i.• apleetw. Sofm '-

of ~, di -' .,... - ""' ., .u. ,,., ,..,.... • 
~dtt• ~ tbe nlt.a\e JIMl'9 f.S.Jr -~. ,,.. ...... -·be, .............. - PIOP'• 

4aallU... 

(I) 31••• d ,.,.,, P'l'm\1• " D!pWM ?!&'nJd· 
~ , .. PNCMt .. U. .. pl .... •tu!al ue -U~ 
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~aa•.U.•~ofU.eqldJ 1'111. 1'er9antU1re'9 

te. '* CllUWlnbJe • ••• o1 ...._ • ...-... 11ht.e 
' 

~~ • 4Utl.U..S.• ... tb• .... .,. 'n. ......... 

411'• ol U. ..... ,. .. •Jle _, U. - •I 9'dd- ....i 

........ ~ 1M ..i le ... t.ltllU, ,.... .. • v. .u. 
of tlae IWll-. anl -• be "9w.i oi.i•l1i'• 1be dept .... 

atel!lal 1t of ... u.u, tlae ... ,._. • t.lw .--.., ,,.._ 

.. the~ ,...,._nt !• tta• l' be tbftl-. - Of tJle ..... 

t.htre le n. put.lolllw pftb1aa • gttt.Ulfl 1\ -' ot U. Meel.WN. 

la !lot, 1' _, W tlli..i W IH•tlat. •'11 the N•lW1'1 are 

enm'1.U, "'11 IM the• be tli_. -'• teptW w1'- tM ell .. 
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.. tow oac11 .. u. ~ •tatal 111a1• !a ..s sa tht 

alpba ~·•· 1tle """"' ot rwT1.tc tbe ~ from u. 
IWiwN 19 t9 ._. tbe ....-1 .... •'-ial 111• a dSlale 

.W!.- of hJ'd;la"2.S. eoSj _. bf*e.-1.Mo'llde, 11fdala 

a**8 t•Utr.,.., ~81 ... rll' ._ .._ Nlattw~ UtUa · 

.,,... - ... ,.i. .. lltAie1 .... ol ..... - ., .ii .... 

'"'*1te. .. h •tbeda .... tall parttl•U. aa 1a pncual 

Ult - ..... --...... ...... ,..,.w ~ 
il'M en-... !91'mP' I 

............... ""'' .. l• .. .,_. p ..... .. 

tabll' ..u ded ••••• , Pl'• ... .ta ............... w the 

--. A lalWt pan ol U. .. 1,_.t II ...... aDll dtb• 

oompl .... • 1a PN•• ol tAbf:l.•U... 

'" \ht pl'9plftU. ol .. ?024. ,.... .... pU9e .. 

u~ -... 9Cl'dr'1nti haw b-. PIPI_.. 1bta ha8 -. 

.... botll - !ma,.. te pn1.c1a acatan ~· dltn. 

CJalU.. !a ~ °""" .. of .. "" .. ....., .. beofteet 
•• tM u.. tbe ~ ......... us • .ftnal d4tdll•· .. 

.. te .... ~ ... 1'014 •• ~ ....... Mm .... !Jlaee 

/ ~ f026 Nqal,.. pndou pHpUaU.• of 1016.., 1ppiwd•tieJr 

dlabl.• tm ~• l• ~ 1tMt ... pba• *l'dr1111t 

pndctM oon.ta'• ot \wlw ~ ,..,,.. ,..._., 
..... 

..... apmtttt te pa.-- - --~- powlda ol ''Ml.\ 
P9ll -· Ia tdcllt4-. - 1-.. (1,000 cal.) ltquU,....... 

Nl4toai9 U. Qft ordllre 'ftt.e• MM\oN tbaaJA ~ llri .. 

one· thOUlwl PG'.IMfe ot 1'C16 ld.tll -* obuat. 1he ~ ... 

be ---~ t4t 1014 elthl• Sa the 91J~ft!1I» 
oonWnw• -.dt •• ttaa• ~.- : · NtJC.._.,. ..,_, ... 
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eU.l.le, ... ...,ui. °' '•ldsw 12' PG••••••..- .... . t• s. ..u., .. .,.., thfte ...... iee pe. • ... 111 ... sa 
... ..ui. Ia de• ., ~ ~ .. Dl1*eltr wl" 
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.,..et&. .... 1- epptlt9d'7 ,.. ............ ol t.be 

~llrd•a&:•• 

1'IMt ••Saa._. ,.....,. ...-119•' aa. '- lat'•Jlt 
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PJ"OP9814 at iftt18' t. a...._._ P9il1•'1oa ~IT ace 

ti-on. ~ • preelpltatl.• .i t.b• tt+en,.,. ae· 104. 
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mtt• (l •. •. •oh!ftet ·~ oe a ......,_. r p9tta radl• 

01I 1-.. ) .,.... l\ tt.-nbr ,,., ... potaibJe tit GDMtfan a 
. ' 

~al . .,.._ wtddt eoald b9 ~ clo ... ~ the 
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~.i 41q\lf.~ ... u "°"1d lJe ..... . ~- d:l••--Uac 
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natt !a aa at.\empt. te .,.1 .. a •nt.t .. ue CV'clinc ~ 
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• .... , .. ot •• labol-•'°17 tA• w t. • to.-. 
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11dda o••• • ec111PU.oat1.one 1a obeld-1 erctllrw, 

OlllJ.d be .... M alJ.t.a Qftl heat Nadetint IUfaoe• 

1be Un• !e to be -'- ol ~ ... wi\ll \hi 

.... 1...,,. of •t•• l!Dd OtWldt. ...... .. 
Md ie a PJ.9~ _Ot.lt.loal.U.e fa \tie out4rw ot 

.. e1nl H• 8'ed ·haft he.a Git.I • o'JMU ..... 

Ud• ... -.Ut.a• ... · ·fllNtd• .au.u .. 
1'e ...... ol tile I beta 19 p1Alat 1a NCl'lftlll 

te -'"'- • tbl ftnl1 ~t!• of \ht U. ~ 

!a .,, .... "' oonftadnc t.bl .bpeit.4• ?.t-1~ 

\e a relaUftlJ' lhclW 11'1 ... Ott ole:tet., • fa8' 

--.S.-1 ·.,_i. -. be ~..S. I\ ... no\ 

ftClUbe maJ" ~ ta. •l--• Ol'dlmriiF ...... .... 
la I ~tion to rqa"- U:e abell!oel OJ11e t• 

,......,, ol ~ '..,..17 ~1oalt, ... 11 th .. 

ta ~: ol U. t"' ;aar!flcaU.~ n:, f'M u.e ot 

-~ ·-' eallli: oono«W, 1'fat-J. ~••of 

!llplftt.t.ee "111 ·oOCNl' !n U. bot •fA• ~ --.. &ml 

U... • eh\toa .. _. .. "° rsplcl cbtmloal ~ -be '*ta~. 
!epaftte K'• ·r. ?! M. Q '-•re - be t.nhh..t 

' . 
·,_ ... thl!r ~"**°" ,.. to be '°'" th•' ae contudt-

·1 

natl• of the Pr- I*k•· sit.he .t.Mic!9 • Olda!d•t 

?f' .,utte,.. Q ~ ooctir. 1• • oonatd•.-4 

d1Mbteh1• V.\ the n Z*'b\ i. nt~1s!* ., that. 

mtnimal ~· ot acid oonl4 bt GMCt tr# o191Jrdq 

l*bte of otU.W Pl • . 
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tr• tbl II Ngila m4 .. ~ tlla\ • _,.. c-14 
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a .... •'-Sal • tba\ --•U.• ••••1•• 
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- ., '1'6 _. .-c11111• •arll' !a·~*-
' 

ol t.be be\a pn•••• be-.. ot \be •laUftJT 

blata ....... ,........ ., tbl T6 " .. ..,, __,.,.. 

, ...... -u. ...... 1'18' ., i... ....... ,... 

U.. it. U. I tat'M •• \be bet s .. JaA ......_ 

•• "'111191 .... T6 !nt. t.aae I ......... ( I\ -, 

'be ~W Z.• Uat \blre .w.i abte _, 

PMUbW-. ..... u. _. 1a ..._ bl\&,. ... 11 

. • : ....... -..e.i pr ........ - dntl .. ~ 

tbe·~.~"•tm. 'IMaJ-.•~ 

... tll•..,. of • 11 -· ~ JW••• ., '"-' 18 

tba\ theft 1a ........ be • i...- MlA9 !a \Ml 

eMldoa1 .,.i.s.. .... twi• ..... •\eldal .... 

.. opl.et " • .,..., -.. • . ~ ..... ol .-..~ .. . 

wU1 -.· 1t P1-''19 te oen.W. apt.a .._ qe of !6 

~ , .. beta .. j.... la t.bl• ..... th• P-. u. wU1 

baft te be .., ... te .... all " ftPt•• pe•lhlr .. 

t.• w of a ho\ . .. ,,_ o.l• toll 11 .. bT a UCllW ab 

trap. Ia tit• a....U•, t.be wrf.te• ..U •ae \be 

W Of Mi'OW'I ~ PQllPe, . aim• N•ftl'I of T6 

boa W011if' 111.W be .,.., 1t"P1-1 ~ requlr.ba 
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6. I\ 1a GO N01wmdat4• t.ba' tbl 'beM ollmldlF 

OJ9linc be our.le4 _. 1a a 1-aU• ae ale .. te 
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1111.• te uuaf• re.,..••• oll-.1•1 •tedal. ta.a 
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pire1e1u~ 1a .. ,.... ,,_ appuatd •• ,_,,. 
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1a -- - ........ wt._ " ..... , ...... !ate 
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.............. ow. • :i.11 .... .,.. ~ 
I 

~· 11.w UOte 1111.ll '* ....... , ---
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1. ~ ,...ftl ol M ... pnlt oatollu ... le• 

fftcta1•1'". ol t .. l.1Dw. 
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_. in allllllar INld..a of 1>9\a Pl l't• l•te,U 

~ ot tta• paat. 
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3. Ho\ •to 111&1 ate.a _. OJI JI aall a-* eatobW 

claill't •u..t ., la• tNqwd sm.nai. • 
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"'· Cb.lolbd• ot ...... 

'· . . 
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~ ... bonl ~ .. 9'-SaltS. -- ...,.. ... 

--- pN ..... ,oea\ atftealt.T !a th• ' pv.lft..U-. 

.. ..-.. ... .pi be ..., \be t.. -u.a.1 .,. ....... 
' f" ' ' 
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&dvt• ~ ....... Uq,'4 1'lte '. hJpw! ... aou1d -
' 

~kW CU. IRlwda -S tht ,....tpltate __. w \be 
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i.1 ..... '9 Ille ........ 11ae ......... .....,.. .,. .. 

• t.be ..... ot abJo~ ,........ u tM t__, •. i• 
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.... 1• a.- r4 tt. .,.....,. ra taot,· t• rs, "- ._u_.. . , ~· 
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wropHtll•• qalell1F -.. ti-. .w-.u.t. n-. Alll1. Sa .ran, 
Vl1- •a.I .. , ..... bul,j - _,_,.,. .-.u.. • 
.......... w ot ti. 6'd "' ~'-bqU-1- .. l&.111'11 . 
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the t!S\&'•• d ,_ al>Ove be1rlc ba.-cl a ...._k -. a\ tht 

!jetallurglcal Wborato.T fJa Ch!cage. ir• A• !MWat.t.ga.ttnc 

the icm aotsange -tbocl now and eet1rs._ U.. Oh10&8it o'-_. 

vattoa9 • 

. bnoa' ttte an ·-~ t•• oaaar\1n1 iii• '? pre ... 1a 

. the Mak wallll t• t;weucue. Ia ~, oat Olla ma tile 

.aoi1a\1oa ~ - · ._ ""-w• ~ 1e U.. tGlli1a .. 

b1- tJ. untl pl CGat.ft1 ~taU-. 'lbeN "8219 te.M -

ad'flQtqlt (jf fllie .... °"" the •tlloll aa'1JMI :ala 

llo. 2. ADI& Ja ..UU• V.N la \hi ti.~ that a 

lup ...... Of ~ OGOQr9 Sil t-1'9 l'adl&otaa-. ~ •• f• 

. emu~ ~ "' r oewmna appNCdable .... of ,., 

tJQCb • ~~ oaWd be· .... te~ ~ ~~· praet,.' 

plta\.1.ca lilt.la pl ocmt.wel. 

Ia an tbe ..,._.._ tW\l.1.HI a~ there 1- ..e 

neooaef.ti' t• tellt.inc Nl~aae ml ~ ~~. 

I.I a ll~ -? J.- iW--'• mti .... w.l.tb ~ ..-u ot .U.. 
I ' 

~ - SJal4 NOi' •• ·-~1Mll7 ~ 901.U-

obtAi.Md boa the Nddaellt tollolle4 bJ' d f.lltl' CCJIJCootftt4• 

bT Q"'lapOl'C.tJ.Qa •» 1t ~ 4onO&tftt.icA ol f 18 high •°"*• 
' ' 

clJaoi; applioa.t.tm of ~t-t.a• •t.hoda. ,_ l!llPO' t•.W, 

tb~ 1e avaU.ahl• tit.. '~ t•IT'io.Jlftidl ted-• M .U · aa 
a ntmlbe~ Qf ot.t:.n ·41cb haw bea wr~,. 1n f:h.l• 

labcratoQ'. ~ ~agya.J. of aoeq aal\ Le.for•~ tM 

:!l»t test eould b• a4coq;iU1hed b;r th• 1-.~iaitr. h 
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det.&U 1a ~he F.-~tJ.• t.aboraWrJ' r.-.po:-te .:;eel rol<JrooM 

uhrM..14 be ~ t4 thea r:ar :.aU\od# ct ~~~. · 

,, CWsdnit.l!ll 

l'.4 4'9 ref01"\ ··• t-be 3~ ~c.• Or. C~p hae 

dlecu-11*' ·~ ~¥8.f.labla i:lO~• !r:f! eblodn&fJ.OA t~ tb• 

~. n. oe• reiaaru aw11' to em. o~tan '' u. 
axlda .fA th• beta~. "4t1' u. addocl prov!~~ tha• 

' 

ther. bl no i.o,. 8ll1'I Ut.t1A hoWup of 1 d~ U. ~ 

n&U. ~-• 1he S"O .... ~td.o!l ~- 1t$8111 !a 

-- ~'1•'1• of t.te ~ ~ ~ ~- ~el ... 

DL\vils i.~ ·4\b ~t.t-v. pz-et:8'1M lhl.t m• ..,J.actroetat.tA 

1~t.e.·&N" "' ~ "'utlot arid 1a i»lt't.Bt!p1a.tMI ~ .. ~. 

~ 1e nGW ~oceed!J1g ueSJ:w t..a-Mel' ~qu.M t..· 

~ 111bab, 1t &e.71 loat ocout-• wdn8the1'%f'...a ~. 

n. ~ a io. • . -.oc&DU1111 oni, to tt. ~ ..,, bldt 

~* to till ~ t• " t.hl -eon\!.~• ~,... ~ 

~be· wl1'M9 pqW a •'ifl ~-~· wtU bl ~ 

.~t ~~-· • t~ll rsaOt"W with total h•ldu:p fl 
' '"*' thr• ~ ~ u ha ~~ ·" ~".It• ...... 

~.._ ot 'hi' t~ ot ~~ u t....~t tte.ileter of tbl 

~ t-4 '->ttw .1• n=C11¢1dled slr,apl.7. ~th l!tU. 
I 

or :w» rt...ak o1 to., ~ t~et t:\l'tla\ t>I ·th• cbb!na.t!Oll ..... 

i.-.11 ~UT i:~t. t.b• n ?.!Q.ttJ.e. ·~ rop Qlt~O$dtll 

tJ.• PJ'~\11\ it !o ~ ~od -tha' tf19 tJ!l~d k 

:rodistillod. 'h l~· n:t ~.h& ll(]!lid Lb• ~~ !t .. 

1}~34n\ &t.ina~~ l'!u ;u~~~ l~C·tr~~. 'l!l~ '~ _.. 
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1• th• pentaoblorid•• "' an1 th1a ba• to be brek• do• to 

T4 before open1Jw a motor. Adequate pro"181oa t~ ~in& 

without lo• trt T zq\ be ade. Then met. be oomplate 

nutim ot the obage. I\ ahe appMl"e tba\ a large aoe• 

ot T5 1• needM u oa~, leadlnc t. aa...S. w h91.dup. 

Dr. r... ml MAI gl'OUp n Bn1ll tiod.wnt.v an 1nw.t!gat.lng 

tbl• NM\lm u a poldble ba\a ohlor.lnat.t• pncsed.11J1e. 
. ' 

I\ 1a peuibla tba\ b7 Ule addittaa Of acb!l:w !llparitt.• 
~,, 

nola ae nl.t\11'1 •ter, eto., .ta ndmtte ._.i., U. n111to• 

aa be •• ta p1'tcluM onl7 Tit and t.b• ft\ down 19•• dal'fn, 

the reaot.S.oa aa ·"· 'l'hili petm .till baa to be tnw.Ugai.4. 
,I ·., 

The• ia a Jll'••eduft 11biab ie be8' 8'd.te4 troa a atandpo!nt 

ot oonwn!.no• tor thl beta proo••• 'l'b1a 1e th• om bUe4 

on tbe dh-9°' rMOtiOD ot liqulcl n1tV abl.ol"ide wltla 1n7 or 

aU tabe]l-.r ad-.. le T5 1• , .... •cl th• NMtjma ooaun 
. . ~ ·· ~ a:t rooa pre•ure at, the bot Ung po!n\: o~ 1111.tur cblarJ.de.-

Vntol'tanate]T the reaottoa ie al• acl 1\ 1• n°' acldaecl at 

• l ' fl .. 1c.v 

p•dws\ obtainl4 hu to be purltiecl ot aallUI' encl • haw, .i . ~ 
aoooapli•eil tble in a ftl'iet7 t:tt R.19• Ou_, inwlTd· 

the mn.oU.• ot exa- nltU1' wit.la • aae• ot ...UU. ··~ 

ablaride, toll-4 bT aubcm tetnobl.oricll atftotion a11f.': 
. . 

• ..,. t.• the T4 a\ a high t-lperatUN in T&OUllll. BDtb 

t~• operationa oan bl oarriecl "' in a ltlort U.. an4 

yield a pure .,.. pnduot. Re.rm•, it la neoea1a17 te 
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avoid loss in tho subl1ming pi."ooedura and it is risky to . use 

·the procedure in \m1ch a large amount of valuable T4 is 

hea·ted in vacue to remove sulfur. A breakage at this point 

wauld result in loss ot a 1al'ge quantity of beta feed. We 

have investj.gated a. lal"ge number of other ntethoda which 

offer possibilities for chlor1na~1on ot the oxide. These 

are qescribed in the Radiation Laboratory reports. Uone of 

these need be ment1orled her~ as the~ appear to be of no 

special s1gnir1ce.nce for the beta process. An 1mpo~tant 

phase of' the ahloI•11'lation 1·s. the preparation of tho oxide 

after ·1ts purification. Either To,.. or T00 can be used in 

the vapor phase procedure, but. TO~ is required in the liquid 

phase reaction as .it is presently ope~ated. If necessary, 

T0 09 o~ T00 can be reduced easily ~1th methl3.lle or hydrogen 

to TO~. In the Davis reactor this would mean a. p~el1m1nary 

treatment in a. tube :l.n seraies with tho chlorination tube 

into which the freshly prepared TO~ would be fed from the 

reduction chamber. An-/ ldnd of oxide, so long as ~ ·l: is 

reasonably dry, is usa:f'ul · for vapor· phase reaction, but the 

oxide used 1n. the Kraus re.actor neec.ls special treatment. 

All theae points ha.~a been discussed 1n the report on the 

e.lphn proaec11.1. 

f. SalV!£'$S! 

Thia 1a an extremely important phase of be·ba operations. 

It tu1-na ·che beta operation from a semi.quantitative ay3tem 

into a . complete recovery scheme. We have to deal with several 

types of salvae;e 
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witla -1.utlld wrr dilute 1a all •\al ...UtuWDt., 

!ullad!Jw '· '1'bil 11nn 1a Ile •nha..- i.. \Jte.......,.... 
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..:Ll4 ........ all tb9 ................... .... 

Ntd.•• ilawl'nt Sa ......-t.t• tr. 1.i,... epe:raU- ea 

the· ~ ..i.u.-. •• -- • 1al'J.9'1' ., ...... •wilablA . . . : 
. . 

t_. U.•H•1 tbl• ...... fte 4•• la tile .un. Jlft••• 
. . 
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....a~ ilnel"• elaft~. of tis• ..iut.i- _. 
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· ._.... ~i.· 'lblill s.· •lA _u a .-a• ~' et .•··~ 
., ,....1., ta1 ?~ ~ .,., ... aeila-!ti ~- ..... ~ 

............ - all ..i~..wa .w. !Ir.,~ 
u., niotd, 11aaw4-, •• '· 'lbl' •1"'1~ ~ ~ ,~ .... . 
1• ~~-tile. nm .... an .w1·~· 1.le a~, -~ 
.. hr. .. tl.---i.u. .. 1- ., toe ad~ .· ~·~\ t.bje 

pnoed111'9 ... te" ~ 1a . ......... "~• ). ·; ~-- " 

tourt.ta •thocl u the .th9 .. ~- i-.t•ne11· ~ -~. Jft~ ~ 
...u.. i. ~--u. ol .,. .. allot t.h~ - -·~11, ~ 

. . ' . . ' " ·\ ' \ 
kh1l,-~W tow.., of tM dtuU.. wld.ola llilt :~• la "':;,. 

al.._. UNCLAS§!Fl~iR~D 
5-EIJRF.:T ~~:,,, 
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II Web_. ta. .... U. ~-•1111'- .. ht a11llet flftlll 
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W..Ute ......... a1.- 1Mt ... at ""- Pldat ta 

,..,..__ • \Ill. eam.· ,,. ...... ,. All .. , ie --... 

u ....... ..i.u.· .... "' .......... ....-. "'-
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.,.i. - be add .... oan:te., lit fad J.' ......... ..... 

........ '° ...... ettloitaar la •• a1a beta ..... .. 

.... , ..... tbl .i ... OJlll•.U. into .. ...,. ......... ... 

beta oblllloal ....... ~ ,,. ~- wit.II I beta l 
\ 

1dU ...... ~ "°" , ... ..i.-... Pria•·-·· ebod4 be 

..... in, 
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h la1W '"44111 ._tetl.Nd !MN and theN·!n thl 

beta ~~·· .W. _. Sa .U. U'""bao41 oeW.a al-.rlo.6 

~\Me el'• I' le.,..._. ·u.t \1•M* opnaUGltl 
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.................. t Sa ha• - Sate~ ... 
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1)1'9dplta ....... ftSWClfp!Wt- U. •l»jld fJ9 the ... 
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\( 
I . 
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••z la*"-' al t"9 t --"'I tr.. U. aJ;lla •'•• '!here 1141'. 

a. • la• ~ .. • t»U..·_ la 1U!ne pane "' tM 

'bl\a .,.i. et.• ell 1•dlr l\ !mpM•lble te obMll • ~ 

..... i. i... 11 ~- h ,. ... *' .. bf <t>rt• 

!a t. -· .... d1N OJde • alol .. .,.. wttta -~ 
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1-'f!aa u. plant mt.t1 t .. ..i.,... tt1W baa .......... 

t.bat • t le be!Jw ti.a. ..... \lfe ._ c1191'1W • w a•• 
. 1a th18 "POft 111d.e 411!11pbUl- -tld-1 11e1 ~ ,. w. -
...._.. '-_. U4a Mw., 1'11 be •• eqdSSWI-. Ia 

Uie I t-. '11fMlt. • .... Vu 0.1 ,_ 09\ C tM dalJr . 

oatpl& .all be t.H be.* bet••• ot tbl •hMlitr of U. 

P1'1:dpltate. !Me Ill -~ ftCl.ldbl• Ill- .. teW 

. ••• '-u. •l&M ..._ ._ •• a,..••., .. ..,_. 
latlJw •W!d ~ U. \eta Pll•••••· ~ 1-. Ull ... , .. 

!11Ulllt 82;11al' ......................... u ... 

1•. ~ I 20 .J ot I PW Mat.· 1111· W.. ta U. '9t.a '9ddn• 
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