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ABSTRACT 

ORNL Pilot Plants 
July 1949 Report 

A set of ten runs simulating process conA~~ions to be used in recovering the 
uranium from the Hanford irradiatedAl/~ alloy have been completedo Total 
uranium losses over an entire rung initially unsatisfactorily highs were re= 
duced to essentially the equilibrium value of 0001% af.ter modification of the 
extraction column start=up and shut~doWn operating procedures 0 . The decontanii~ 
nation factors reproduced preVious data suitably although" not as- satisfactory 
as in previous processings beoause of lower gross andspecif'ic"activitYe and 
residual 'activity from Redox processingso Elimination of ferrous sulfamate 
in the first cycle extraction column reduced uranium decontamination through 
the first cycle due to reduced columbium decontamination but did not ~ffect 
the overall two .cycle uranium decontamination if ferrous sulfamate was in= 
cluded in the second cycle 0 

Equipment decontamination8 a necessary prerequisite for plant overhaul prior 
to Al/25 processingg has started o 

The report summarizing the pilot plant Redox development program is in pre= 
paration and is expected to be issued in Octobers 19490 

A shake down and testing of the modifioations to the water demineralization 
building has been madeo 

The next periodic report to be issue d by the pilot plant secti on will cover 
the period of August and September y 19490 

--
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"25" PJ:¥)T P:r.A:NT'DEVELOP.MENT 

0Rm., Pllot Plants 
Ja.1;y 194-9 :Report 

Techn:t~al-,BigstadJ>~'? ~~.on:, ,~lt,~D,~ r.ana:r:;v.!/ Shank and stewart, 

Non-Technical - Beeler1'Benson" _~tt;'--qif'fora; Gz.i~zellJl qroover.l1" 
JeriningsJl Larid; Leabetter,1 Lo6kridl.1erl McLellan, Purkey$ 
Senoii; ·Sh1elda~ '. Shipwash3 Spangler.!l SUImlJers.1 Thcmias, 
ThOll1J:)son.ll Wiggins -

Io mmODUQ1lIION AND S'OMMARY 

IriAugue1:o,91948 JI 'theClJ.tNL~Piiot Pliuit' phase' of' the 25 process development 
ws inte~ted ::tri fa.vor ,of the <Redox invest:1gationo uPon completion of 
Redox' 'commitment' a.t the end of J'Unej," 19491-the 25',prO¢l:6SS d,eVelopment' pro= 
graJD.ws rEtSum.ed"," and ,a series oftent~cYcle 25 flowsheet rimaus:i.ng' , 
:m3.nforQ :1.rrad.iated nat'I.:Ii":!U Uraniumwere"cOlI1pletedo' 'l!he generiU objectives 
of these rimswre to test' the 25 process formec'bMieaJ. operab::Uity :1ri 
eqUipment whiCh had been mOdified for' the'Redo:Kmvsstigatlon" to Check 
uramum 'bal.aD.ces at the' loti uranium concent:rat:ioDs (lg!land below) 
the 25 syStem,9 to' test' il:i:U:lor process' mod:1:ficatio:a.a isuggested by the Redox 

\' investigation; and to make- m:1nor :fli::r&fsheet chaIiges -suggested bY' recent 
process de!elopments ~ the ORNL,~bo~tory Sem1-~orkB Section" 

The two cycle beta decontwirlnationfac:tors obtained for'the 25 runs'vere 
consistentlY abOut 3 x 105 0 The ga.TimJ.a.' ati!tivityafter two Cycles ws below 
the l.i:niit of meaSurement:,," The -gr.OBB beta aCtivity in. the second cycle 
uratU.Um product ~rea.m was less' 'than. 30 counts/min/mI.;, o:tie-fo'l.1%'thof the 
beta activity of' Da~'U.'I"al t:irani& Total column' losses for Uranium' .' 
averaged about Ool%jiniti8J.-flltration losses vere O~5 - 2,,<Y!oi' bilt these 
losses droPped to'O~15% atter Uranium rema::b:l.:1ilg· :from the Redox' ruris had 
been thorOughly cleansed :from. the :filter system.. No problems o:f mecha:c.ical 
operability were encountered" 

- > , • >, ~ 

In the next phase of the pilot 'plant progr'am all equipment will be' dec:Ont
am.1nated.l' :Lnspect~d" repaired" and cleansed' of all. natUriIJ. uranium.o 
25 process'~stig.at1on will then'be terminated with a series of final 
Verification runs, during which 2200 grams C"J£ enriched (95%) u235 will be 
processed .. 

" ~, . 
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ORNL Pilot Plants 
JUly 1949 Report 

IIo OBJECTIVES OF :RtJNS 

certain.'generiU'obJectives of the runs made during' the 'past month were 
noted i.il: the pre«'Jeeding sec:tiono Specific objectives of the runs vere 
as follwsg 

First CyC)le 

l-2m - To ver1f1 thtel,.2?_f'l\\W~eet, ~n effect:pr1or to Redox ,1;es~~o 

3-41D - Same as above, 'except at' 'twice the UraniUm conc:entration and 
at one':'halff'lov. ra~elEi$ a.iid mcl:lldlrig' a "revised' start-up and 
shiit-dam pr(j'~edU;r>e' to lower uranium l.osses during these 
phases of' operation" 

-- .. -., .. -~ .. -' .. ~~ ".~ ..... _ ..... ~.~ _ -' . .. .... .. .-... '-. ,.- ". -

5-6ID - To irive-stigS,te "the 'effeCt 'ot re-dlicing the alumi:ilum nitrate 
C)oncentration of the sm-ub from. 100 M to 0075 Me 

.. •• _."," _ ".. • ~ •••• ~ N ', ....... _.' _ ......... " ....... , • _.~ 

7,8.9 9-1OID - To test the' flwsneet asshawil iIi F1g~'1$' whicll is identirel 
liothe f'lOiSlieet ofA~t; -1948; except" for the inclusion of 
merci':l:rlc "nitrate a.nd the' el:fi:tdmtion 'of ferioussu:1f'a.mate~'-· 
(M&rcUr.tc ':iOii$ '~(,fOJ'd1S.JtQl~, ~01'JDS a. precipitate _ 
'W!th ml:famate) & 

Second Cycle 

lID - To check opt:1mu:m. flawsheet conditions in effect August, 1948e 
• • -'.. • -.. + , ...... •• ~" .,'" - ~" •• ",. -

2YD - Same a.s above; eic:ei>t with revised shut."dmrn procedure to lawer 
uranium losses during this, period~ 

• "0 •••• _', •• > .. ., ". ' 

3-4lD - Same as 2YD $ except tha;t tWiGe' the uriulium. concemrat,ion ,and 
on.e=half the' mass through-put was used" - .... . 

5-6lD - Same a.s 2YD~ 

7,8,,9-1OY.D - Same as 2I:ti,and to det'~rinine1f tvo-~cle' de©onta.m.nB,tion \rou1d 
be satisfactory on el:IJn:iDation of' ferrous S'!1lfamate :til the first 
cyclee 

=6=  
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1110 FEED PREPARATION 

ORNL Pilot Plants 
July 1949 Report 

The first step in feed preparation consisted of transferring Hanford irrad= 
lated uraJ,li':1D1 in the form of a UNH solution to the first cyole mix tanko 
2 M Al(NO) was,addedg ,and the acidity adjustedo This solution was f11-

te;edD an~ ~hen given a final adjustment for Al(NO;'; concentration and 
acidity a 

Feed for the seoond cycle was prepared, by concentrating the first cye Ie 
uranium product stream» adding Al(~O;); solution» and adjusting acidityo 
The addition of all of the Al(NO) to the second cycl e column via the 
sorub stream was deemed impract16at beoause of the small feed volume as 
oompared to the size of the pilot plant process vessels o 

The formation of precipitates during preparation of 0075 M Al(NO' r [) 002 N 
acid deficient scrub solutions was traced to the use of NaOH for'aaid adj;.st= 
ment 0 For this reason NIt OH was used for acid adjustment of scrub solutions 
after Run 6YD 0 
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IV.. COLU'M'N OPERATIQ! 

A" First' Cl,cle'H' 

, OBNL Pilot PlAuts 
J'Ul;y 1949 Report; 

The 25proceasflwsheet is given in Fig .. Io stream c~o8it:t0n.$ ,l©e~", 
anddecontam.friati('D, data: for the first Cycl.e :riu::I.Bare given in Tables 
I and'II"F(irth©Jse :riins1n ·whlchferrouBsulfamate was UBep.p gross 
beta a.tlO:' 'ga.tmDa" decontamina;t1oil factors averaged about 2 x 104 and 4, x 103 

J] 

resPectiVelY,,:', -These' resUlts" cam,Pa.re fa:vorably with 25 process data ob
ta1Mdp:rior,to'the cOnversion to Redox~ bri.the lalBt' foUr' l:iimS,' in 
whiCh :i:nermtr!c nitrate Vas used, '!;he 'betadeconta.itdmtionW8 reduced, to 
about l.,x 1.0 for beta 'all(l' 8 x 102 for' ga:am.a~ 'The poor gamma'decontami
nation in the latter runs was cauSed by low' colmnbium deconta.m:ination " 
factors,pwhiiCh averaged aoout200.. There has been nO previous 25 pro'~Ass 
e:xpe;dence wd.ng m.ercu:d©ri.itrate mtb,e feed stream" The deconta..minB.ttm 
factors obta:tnedf'or' plutoinum. averaged about 10001 even after ferrous 
eul.famate ,'WaS el:1m.1t!ated from the feed .. 

Dsita' obtidneo. at equilibrium gave 1.It"an.'ium losses 1Of' about 0.051&. Com
posite losses ofl~and 5i'were obtained on the first two:rtms, but these 
losses droPPed to values ~rabie to the equilibrium. 10SS6S 'Wl:len a re-' 
fined shutdaw:n procedure w.e 'Used~ T.ne- refined shutdown, procedure, gi,ven 
1ri detail.' :1nTab1e I; 'CllOnsistedessent1all;.y of' ilncreasiDg' the solvent 
rate' and scrub' cOncentration after eXpiration of the feea." 'The apparent 
f:1.1trat1on l.ossesori the first haJ.f of' 'the series of' rtmt3 averaged about 
lof" but' thesEi high losses are at~r:i,bute'd to' ura.idUili rema1n.1Dg' in the filter 
assembly from. the Re'dox runs,,' The' average filtration l~ss for the l8.st -
h.8J.£ of the series pf 'runs' was 0.,15%, 'or about' 0 .. 1 gram per run., ~ter1al 
baJ.ances for ''U.'I''al:dum. were'reasonable except for the f1rbt two Tuns!)" where " 
balances of 400and20Q% vere-obtained~ -These hiSh balances are a measure 
of the,uranium. rema,iIdng in the p:U6t plant system after the Redox program" 
in spite of the fairly rigerous cleanout procedure used at the end of' that 
program .. 

Eo Second Cycle 

In the second cycle J) an. fission products except ruthenium were decontami
mtedto approx:t.matelybackground.. Val-q.es obtained for ruthenium in the -
product stream.- 'were 10;"20, oounts/ml/m!ln~ correspond,ing to ruthenium deccm~ 
ta.m:inB.tionfactorsaveragirig r~ 20,,' ,.These low residual. activity 
values dO 'not 'permit' accurate conelusions· to be drawn on the second c;ycl.e 
decontamination given by tIie 25 flowsheet., Howeverj a beta decontamiIiation 
of at least 3 :x 165 we demonstrated for tvo cycles.. Second cycl,e uranium 
losses averaged 0010%. 
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TA.BIdi: ! 

0Bl'fL ~chnical Division = 25 Pll.ot Plaut 
. .' 

FU'st Cye:le Operat1one.l l)e,ta, ~ 

-ll'Im Ifumber lYD..,l 2Il)=I 3m"'! 4YD=I 5m7'I 6YD-I 'TID-I 9m=I 9m""I loYD..,! 
Feed\lJ ' , ,,' , . . , , 

U Conc~ all 1~i6 ~93 1~41 1~77 l~OO 1~02 ~93 ~84 ~81 ~82 
Acid Def6> m ~09 ~12 ~12 ~08 ~21 ' 019 ' .. 24 . e17 ,.' 024 021 
Fe(NlJ2S0 )-! ' ~05 ; 005 ' &05 ,,05 ' 005 0 0'" 0; , . 0" .' 0',;, 

( ) 
32 . ..... .. 02 Hg NO . ···X " ... 0" . o· , . o· o· o· . . 0" , .;.002 0002' GOO2 . &0 

. 32- I. ~O 
FlOw Batea A8l/hr 3000 2099 1,,51 1.,52 2099 2<1>99 2",99 2099 2o~ 3001 

Scrub ' .. 
A1(m~)3'! .' l~O l~O 1~O 100 ~75 ;75 100 1&0 100 1.0 
Fe(NB2S03)2 !" ~05 ~05 ~05 ~05 ~05 ~05 O· 0; 0' 0' 
·Flaw Rate,!> ga.l/~ 075 .75 039 <>38 <>75 075 .,76 076 076 .77 

Solvent '. " " .' .• ' .. .. 

Fl~wBate$ sat/hr 3077 3073 1,,90 1091 3074 3.76 3076 3071 3015 3012 
str:f;p '. ' .. ' .. ' ".' '.. ", ., ,. " 

. Flov'Bate» gal/hT: 1000 1000 0050 073 1,,01 1000 l()OO 099 ,,98 1 .. 01 
Shut"'aom 
Proceaure'* . .'. ,. 

ReVised- '" - ··No:· .. No· Yes.· Yes ,!Yes :·YesYesYes·,· Yes', rYes· . 

(1) specif'ic ~ activ:ity tor aU ::r;-uns was 601:1: 100 atS/m:Jn/mg of Us counted at l~ geometry. 

* Intt1&l s.h'lrt; down Proc&di.1.'fe8 
1... MCli pump Shutdown when'U -feed· exb.a:wited" 
2... SOlvent- ana. scrub' PtlmPs shut down four 

, hours 8.tter' MeR oft e ... 1-

3. Strip" pUmp shut down eight hours after 
MeR off.o 

',~~~;~", 

*' Opttmum-revised shutdown proced.'i:tie: 
1: MCIt; shut oft When feed ~xba:U:sted~ ,:,~. 
2.0 . Solvent·':tilCreased to , fijJ.l/hr' e:nd &¥trip to 

.' 2 gal/hi: at t1ine l-m:' PumJ?' ott. . . 
3~' AR ccmij?os1te" s6.1l:4Ple tB.ken~' . '" 'C' -' • 

~i i:~~ ~=~:=:<la~~~ 19a~~ t~r 21~::so 
6~ A'R cOmposite semple ·tB.keilo ... - .... , , 
7... Solvent shUt" Off 1 hour after 1.0 M 

. scrub f:lD.1Shed~ - . . . , , --
8. st~ ott 1 hour after solvent" 



Run 
Gros£; 13 Gross j3 ml. 

x +04 %+03 

1YD ~6 4 .. 1 
2YD 2~0 1";,8 

./'" 

3YD 1,,0 3~1 

4·YD 3~6 7~O 

5!D '9 2,,2 

6~ , ... 1 ~2 
v(YD .. 8 1.1 

8:m b06 ~O7 

9YD 1 .. 0 ~8 

loYD .9 .... 5 

T.I.\BLE II 

ORNL Teclm1ca1 D:tv1sion ~ f) 25 Pilot Plant 

First ayc1e Decontamination and Loss S~ 

Ru ~ , zr 13" CThj3 Ce i34 
Pua ExtraCtion Loss~ , 

x,10l x +03 x +02 % 10 %:103 ll:qu:lL Comp" 

.. 5 16;.0 ~50~0 8 .. 8 ~2 OJ,~ 1~ll 

1;,8 1~8 19.;0 lO~O 3;,2 001 5.;22 
2,,0 360 53.10 4000 b6 0.;002 0 .. 03 
3~0 15~0 32bO 83 .. 0 2 .. 5 0",07 0,,15 
3~O 6~3 9$4 8,,7 1,,3 O~ll ' o~88 

1.;0 ~3 1~3 4 .. 0 ;.07 0",05 17~5 

2~O 1~9 2~4 3,,1 1~3 0~04 0,,06 

07 ~l. .. 4 2 .. 3 .. 01 0 .. 02 o~o~ 

2~9 3~4 268 4·~ "..J 1. .. 9 O~05 0 .. 01 
2 .. 0 1 .. 7 2 .. 0 3 .. 8 1 .. 1 0 .. 03 0.01 

_ .... _ ... __ .... _-_ .. _ ...... _ .. _ .... - - ----- .. __ .... _--- -- ---- - -- -- , , '- - , --

'~ Filter not cleaned 

:'~if~! ·~t? 
, 
" _, 

Filter strip :M'at .. Ba1. 
Loss/fo ~osa;% % 

2.].7 .03 443 
-~..,* ~22 192 

i52 .006 10, 
018 .. 003 105 

1~47 ;;.02 98 
~34 ~007 88 
018 $004 101 .. 
",06 .. 004 103 
,,14 ~005 109 
.. 13 0004 97 

-- --.--~,~ 



 

Column Operation (Continued) 

CO Q'Ual~¥ of,,~icaJ. Data 

aRNL pilot Plante 
JUly 1949 Report 

The "qmuity 'of' the rediocnemiOOi" data obtained' for "t'liAe ru:oa covered" 
;tn'th!s'reporffias genei-iilli'poor~" ~s ·:t:aet"1s'attr1"6uteii' pS.%tia.lly 
to' the-10y'level ot""gri)sfs"a.Cit1 vity; espe'ciaJ.lf:1li the' seCOM cYele;' 
ana ';Part18.ll;Y to);he ~prese!We" of ~ama.:u:' amaimtii" of' suspe:O.d.ed material 
WliiCli" cari1.ed-Ei.ct1V1tj;" '!the' 'sOurce' otthe'solld 'mater1SJ.' is :cot' . 
deffute.lj' .~'. FiJ .. ~r,a.t1on'mt1os'tor a.u:' Of-the' runs 'werE' 'very 
li1gJi; hoWiver;a.iid'-lt ~1S-pOS'fd.Dletllat lilsoluble material i"r0I!l. the 
coating remaveJ. step could have passed through the fllter nth the 
feed. 

Do CoJ.umn Operab1.l1ty , 

Column operabllity was " good, 'except for ~1CUltY in 'controllil1g' the" 
col_ iirteri'aee 'When U:Si:iig'o~75:M'At(lJ'cr) scru.b;TheCl.1:f'f'1cUlty ws 
causalf by' the h1gh'~ el.evatI0n· of tlie Ja~ pressure' pots" WhicliW'ere 
a.esigned'Qn'tlle'oosls Of-a 1 .. 3 Mal:umiimm '%litratesci-Ub;' The,j:l.D:tro': 
diiCt1oii'of"thilower 'denSity' scrub 1il.to 'the '~ction columns reduced 
the a.veragedeIiSity":iii 'the colum:ns 'to' slici}i'inextent th8.t aqueOus ' 
ratt:tmtes'b8:reliflmcr'Wheii-~, ,1iitertaces were" at :no:r.mal. he1.ghto 
TliiEi;'dff'f1CU1tj'- was" el1minated' ':iD.' the second cycl.e by lowerillg the 
3ack-J.eg pressure pot 3 1/2 feet ... 

'; 

'v" A:rmI.nICAL llM'A 

Besj'ftniDg' W:t:th"the-'enr1Ch.eCl.- 25 'runs tlie cOlor:fJrietr:Lc" -m.et.b.od- ofure.n.1:um 
~id.s)dll~-rep1aced'~:poJ.S:rigre.:Pli1c' a.naJ.;fsi,' as "'a roUt1nS method. 
Di'V1ew--of'tlie- 'StriCt- -accountabIlitY thfit ,', wm.~ be:requ:trea for- the' '25' , 
mater18J.,-vol.umetrlc' 'ana-' gi'iVfli1etric-a:c8.1.;ySea -wm."8J.so be made for pro
duct streams in which the activity is not excessive. 

 



 

VIp Pf!ClG!BAK 

<lR'RL PUot Plm:l:ts 
JUly 1949 Bepm't 

At> ShUta.ow:u &'!tld Clcm:vers10ll1 

UpOn ~let1on of the senes of 25 :nms c~d in tJ:de ~~ the 
de~t:l(m (j(f au Mlll.s am equ1~t _6 sta:riedo AU eqUipment 
Y1ll 'be '1:ospe¢ed" repa:l:t'ed a:o.d·moa.tt1ed as D!lCge~p' and dea.used' of 
all . m~ 'I.lN:01um prior to proeessi:Dgof the em'imed 25" mater:ta.1o . 
It 1s eet1me:.ted t.b9.t· 'the entire ~~t:lon and' c~idcm. 'prOgram 
'rill ta:t.e 6-8~D be~ @amp.leted September 15"'0atlobtitr 19 19490 

:oeCl~natilOO1 of f'trsrt qcle ~ in Cells 11 aud #lA -&1 ~d 
a.s· rap1d'li as 'th.e'y could be released frarifs05ri1ce :f'rc:Im. tbii u2,u tOR' ' 
:ru1l.S~' ne~t1= of the distSo.1ver vu' stan;ed·O:o.'q~21$1949o 
Du:r1ll.I de~t:lcm a':reco:Hl Y1.U be ksgt of' the miOuS 't;:Peaf of" 
trea~ 'g1-ven ~ p1e~ of eq~ ~M' nth a:nal;yt:1©8l, 'data:' 
sliov1ris,the· effeeti'V'e.'il'J8se,Of'. _= treatmilm:t~~ At' catrlBl.etion~ Of'was .. 
e~tlO:D.'~' a report' ·Y.tUbe '1s~d < eovei':tiis' the proCe~s;' 
reiiniltso' a.1Mrici~us:1o'liafpen:i.:DelJ:t· to th.e de~t1oii" ofp:Ucltt 'pJaid; 
B~dc1:~.eq.~~ .~cl1 J.lallll b~ Olr1~~ted a~ ~~ BmfO%'d,a~:lv.t~ leJve~o 

~ ~the @~s:1aApb.ue '~ ~ mdUicat1Cll1lS YJ.ll be made 
to'" ~:ror.' 8441t:lm:m.l fleX1bW;t;1"in' operatiml' and" titi :1.miUre' a6a:lnet 
a P6ss~ 'lOieu:v'tit IlI25U 'ms1tei':t&1:.m.e to ~ :failure orepm:t1cmal 
~so -~ie' ~ 'iriOdif':iCiat:lcms' :h1©1uaepl;Uggblg of au' ~" ., 
etralJiiS 9 'prOv:1~'aMit1cma.t~:U:Dg··and . O'tbe:t'eq~nt· for~t11O!t1Al 
~bU1ti~ ~:1ti8 proCea:areafer l,~8ll"t:rimster'~ett(~ ana' . 
~d'txIg equ1pm.e:at for evapoH.t:taa. of the BG©Cm4 cycle uranium. proclaeto 

_. ;_" .," ; ,. ,,_, .,". . .... ~ .. _.,.,~ ~ .. ~, _ A, ',.,,' • . 1 . 

Bo ReCO'!!tl 9R~tiGn ~ 

iim.':~~B .~ 'be:1DI~f~led' topftWide.:tD.Is.t lOs9J' fit' matertal a:ae 
'tj.~~'~b . a.a to ~' for apmodic" ~1CSJ. -:llirimtor.y 
or~ p:ro©ees SOlU'tiOiiS ~'the ~Be of _db. n:m..;; : Ateiit8.t1ve Ust of 
~ced:a:t'ee to, reduce the})O!!lB:ibU1:ty of losses :itS' gi'ftm belawg 
.•.• j j' • ; ..... ""'.. .. ~ _. • • .- '. .. ... ~ ...... " •• ~ ... ", -. ~ .~'"~ ~.. • •• • . 

·1. Valves ·tOr'·8Ji ~er"l,tites"tor pro~ 'aua:'W'timte sol.ut1cms 1Y1U 
~ ... ~ cmtl ... ~1!*S .. a]1.p~ ~~_~ero. 

20 ~Ct'·8.ud 'ra.tt:1Date·' sCl'lit1cm. fm>.dl q~ Of' _m' :nin'" W1ti be" 
. coneicited"oWr 'tlie 'emit:ire":ri.i'!i;~ied9 aUd hel.d:f'o:r~s1s$ 1oS8 
evBlU5;t1on a:o.d mter1al 'baJ..a:D.(le ©he~ prior ~ ~ tra:asfer or d1s
. !IIal 

.... l'Oyv ... e ....... 
30 A~per1Odti:l -'e.k '\1iU 'be'Ba.e' em rates' of bUUd'up 1D. -aU' .. 

cata ta.uks as' ~ to ~ ~_s Of" io.1Ut1«l ~8ed" 1mo the "s1item 
:tit ~to aeteart;,8.iq"d1S~ which Jr.!isb,t oc~ due to equipr.tlf.mt 
m' (lI,perat:laral d:1t.f'1CJU1:t1eso 
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Pr ogra.m (Con ot ) 

Since no work has been done in the pil~ plant using mercuric nitrate 
as a catalyst for the dissolving of aluminum=uranium alloy with nitrio 
aoide it is planned to start test work on this phase of the pr ooeBS as 
soon as the dissolver is returne~ to service o The ORNL Semi=Works group 
has shown that by using 2% Hg(NO) per weight of slugs g and by oontrol= 
ling temperature and acid additi6n2rate B better th~ 99% dissolution is 
obtainedo .. Final dissolutions are 106 ~ 107 M Al(N03)~9 approximately 
005 N HNO~ and contain 00002 M Hg(NO;)~o 100 dummy alloy slugs are being 
acquired t5y the pilot plant to nake l"uIl scale dissolving runs in the 
pilot plant dissolver before making the runs with enriched uraniumo 

VIlo REDOX DEVELOPMENT = Ho Ko Jaokson!) Go So Sadowski 

Ao Supplementary Data = Spectrographio Analysis of lEU stream 

The results of spectrographic analyses on the IEU streams for Runs 
47R=53R are given in Table 1110 

Bo Summary Report 

A slf_ry report covering the ORNL Redox Pilot Plant prpgram' is being 
prepa~d for issuance in Octobef.le .19490 A condensed table of qontents 
for the report is gi ven below g 

Conqensed Table of Contents for Summary 
Report on the ORNL Redox Pilot Plant Developloont 

Abstract 

Table of Contents 
'.: ~ ", 1" . , •. L ~. -: j' ~-f I. 

, 1.,0 Summary 

200 Introduction 

300 General Description of Pilot Plant Equipment 

400 General Operational Procedure 

500 ANL First Cycle Flowsheet Runs 

600 ORNL First Cyole Flowsheet Runs 

700 Seoond Cycle Runs 

8 0 0 Overall Decontamination for Two Cycles 

900 Hexone Pretreatment 

1000 Summary of Equipment Performance 

lloO Summary of Major Conclusions 

1200 Recommendations 
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Redox Development (Conqt) 

APPDDIX 

ORWL Pilot Plants 
July 1949 Report 

10 Conversion of Pilot Plant from 9t25~ to Redox Process 

110 Detailed Description of Pilot Plant Equipment 

1110 De co ntamina ti on Procedures 

IVo Sampling Schedule and Analyt:l.,cal Procedures 

Vo Safety Procedures 

VIo Process Raw Materials 

• 
VIIo Typical Run Sheets' 

VIII 0 Figures 

IXo Tables 

Xo Bibliography 

VIllo CHEMICAL WASTE DISPOSAL ~ Eo Lo Nicholson 

The chemical waste evaporator is being operated above designed capacity 
to permit attaining adequate acti va waste storage capacityo No experi~ 
merital work on this evaporator is planned until adequate storage cap= 
acity is available about December~ 19490 

The report covering design and initial operation of the evaporator" 
ORNL=393,,'has been issued o 
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Sample Al 
Number 

47R 
48R 

49R 

SIR 
,5ZR 

53R 

50 
;0 
';0 
30 
20 

;0 
Sample Li 
Number 

As Au 

<20 £2 

<20 <'2 

<29 ,(2, 

<20 <2 

<'20 ; 

<20 L.2 

B 

100 

108 

09 ' 

09 
09 
09 

T.A.BllE III . 

Spectrographio Analyses on lEU Streams 

For Redox Runs 47=53R 

Values are in PPM 

Ba Be 

7 <002 

4 <002 

4·<002 

1+ <002 

7 ",002 

; <002 

Bi Ca Cd' Co Or 

~ 1 ;0 ..c02.l.1 2 

~l 20 .(02 <1 1 

(.1 ;0 <:~2 L.1 2 

,41 50 <02 Ll 1 

<:1 40, <02 ~1 ~1 

<::1 50 < 02 ~l ,(1 

Cu Fe Ga 

4 .....,180 .l. 2 

; ",,200 <2 
~ ..-",,-1.80 <'2 

:3 ;'Vl50 .!2 

4 ~.80 <2 

6 _;00 <:2 

Ge Hg In 

404 L4 ~04 
<04 <.4 <04 
<<>4 ,,-4 <,04. 

<04 -'.4 <04 
~04 <:4' 4(04 
L.04 <.4 L. 04 

Mg J4n'. MoNa Ni P Pb Pd Sb Si Sn Sr Ti Tl V Zn 

.(.100 4 L.l L 220, .£2 ~lO 20 <:4 
<: 100 4.(1 ..c:.2 ·;0 L2 ~10 20 ,<4 

<. 100 ; '-1 <:: 2 20 (2 LI0 15 <: 4 

<05~10 ; 

<05 LIQ 
<,65 {10 

47R 
48R 
49R 
5lR 
52R 

53R 

1 4010 2 '-4 
105 .(10 ',.3 ..L4 
1 l..10:3· L.4 
1 --200 ; L4 

......... 2500 

-2500 
,...,2500 

r.J2500 

........... 2500 

.. 2500 
~ . 

"1 
2 

2 

2 

2 

2 

cC. 100 ~ <'I <:2 80 L.2 LIO ;0 <4 ",05· ~10 .. 

1· 20 2 L4 < '100 . 7 <,1 <2 60 <'2 .(.10 15<4 ,<::05 <'10 

'08 40'; ..£.4 <100 '3"::::1 ,<:2 '50'·c,-..:'-'.1.0-15"<:4 <05<.10 
, ~"II' 

=l&. 

·::~:.::·t{ .-':.:.:: 

I 
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lXo PAmOL .... ~:tr~Ud., oa.t~" Dav,t,IS, J.ones~ Strader ';;';;;';;;;;;;;;';;;0;:;._. "., _ ... ' . __ 'J,. ••.• ,. '_'. " ..•• '" '" ...... ..•.. __ .... 

~~ ... ~tlcm::ot ~~ .. 801m~~~atid m1sce~' ilatrol 'Wort haS'beeli··· 
• WitJiOU!t :t.nc1clGii.t tne~Pist~~ Some add1t1~ patrol. wrk has been 

uS'i1tl'led tar the. Ph;:yeiCB.D:l:v1s1cmo ... 

( 

L.. _~ ~'<"_ ........ ,,"'-", ... ,,/. ""_,,, • 

A~~a.om;·teSt~ ot"tJii:i"fJc1t .a8~ •. ·to· .. test····capic1. 'aiiC1.idsc~ 
liOait1catio.Di :.cle· to'~ thi 'aadjrie~ea water Sietem1.Uthe-paBtlilU' 
~. has"bee:Ii c~ia;.~ . !I!li6SG' ·teSt~·.SliCiW·th8' c8Pac3;ti of' t&ebutl'diDg 
to be"65::Gm(u~~:to -the'·rated-,·eapac1tj· <it" 40' p, aua"SliOi' ·that 
aM:1tiQii&('meclumi~~~ -ana:·~1~~10Us"Of··the "~iB 
i'rij" :aec~sSi'ri~' ~~.t~.:tiCteStlDg app~teli'12: Pi 'of' :'Witer ~ 
sm··~to·th~·i05·maa;;5~GmtO·tiie·205 mfJSo".a.na· 'O"p 't(ft.b.e'piie 
moCk~iP; ... v!li8pUe':CiIDc1t;up ··Witer····~d ',"'pP.m. Of aOd~'a±~te 
and sutt:1c1ent sod1um h;ydrQx1de to ~c;tust the pH. to 600=6&5.0 

Operating ~ummary. 7/1 "" 7/3.~A9 

FUtered 11 0 to maso 
~,. '-~'~-' •. ---~;-:.~.,.~,-. ~<~ •• ,..,~- '. ---' 

~d_terto: 
~,.;; .... ~ , ; -,' .~A i" 

m:as; 105 
:a1(t.g~ 295 
m:as~ J.01and 807 
mag.. If;)ck",,11.P . 

.~ 

ll78 b200 \ ga.lla1.1s 

,~~ •..... : '. ~ .;..-

560;600 gaucm1 
89 ~5QQ gallO:DS 

"13p220 ptlcms 
~?~509 s8J lo:DB . 

;.... , .. ,~,-. ~ '- ~ 
~ .9358220 saUaas 

~~~ Ett'1c1enA:¥ 

.A: ... ' 
, ...... ,,~.·.':~i'-pJl:. ,,-, 

(;$',;;.;A~~i'itt1iitt(stance 

··e;~7';;' 
:~·~6i·.,·i 

-" 1,' 

7f!1!~.~ .' 
~d - ' 

~;6, 

416,000 

~ed 
~I 

407" .--:--' .. 

lAo OOQ" . b 

, 
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A 5oo';m~JOf"the--ICtr,~·:tram.~~-'1 was sent to 'A:NL;'l'Uter 
eaCh--Of' lEO' ~te'·a.uaIW'-nre sm to HEW f'ram. Redox Run 52Bb 
100 ml. of :mv f".fQla 52R ~ /iIlemt to l'APLo 

nr;';'1~'W:;~lfa1TdOf·tlie--K~~"PlAUt-ha~ ~~d to retum-75 ;POmid8Ot lEO' 
~emmte~:p~'-jeiitli1Dl-~ Redoi:1lun 49;""'!I!li1Sv.m ~se- -
tlie'~-HOf\·U1:'aU'1.um as msta1 aw:Uabl.e far :reprocessing at )NHnkrodt 
to,~~e ' 

The -~ortS:t4riXiS--loiVe1it:'~-ai8~-·'8.nd-oj;)erat~' riicamne:aaatione': u 
11;: t!ie f:tm1 ~ dra.fl; sta.Se aud 6:.q)ect to be issued. W1th1n 'the :De%t 
perioii,," " 

:~J: .. ,~ri~~~;,:,-~~=i~ 
beeii·~tted,·.to'-iijlaac~d, l)7'labora:tOri '~~;'Ai()1; a.ua. Aiit!n 
C~o "'·~"-necesS8.:rj- -deisIP '1l:it0ria1i1mbis'bee:D:" SU'blidtied., to' A:tist:bi' 
C)~-"a:Dif·dea1P"o.ut1ie iiirir'-~ liis--'l:ieeii-stariedo" 'll rea.uirtic .' 
scb,ed:o.'le for the ,start of construction is est:1lIated to be :November 1$ 1949& 

Tl1.:, ~). r 'j .... ." 
" 

f ui:.. ,"<t~)(; I) 
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