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' e * .  FEED, MATERTAL COOLING PERIOD . w »
L s . “Refl: (1) HuN-U4970, DF SHaw To WE Jomnsog, "Burex Facility (CA-513) - ,
. « *3 Feed Material quling.Period,"ogated 10/10/52. . T
X e " . «(2) HANALG4SL, JE Travis to RW Cock, "Purex Facility - Feed :
. JMaterial Cooling Period,! dated 9/10/52. . . .~
* - * .o .e L PR "“. .’. . .." .
. " * Reference letter (1) fistef aove raisedl four questjons, answers %o vhich.uili * °
; be of aid to 4he Afomic Energy Commissipn in considefation of* the coolid; .

. . W.periad for feed materia]l “to Dbe #rocessed in.the. Purex Separations Plant aovw .
». being scoped. As requested, answers o each of thesg qugs%ions ax®e given belcw,,
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* 1.« To design 8 plant on a besis firm €nough -to assure successful prfocessi
. of 60-day-cooled material, assuming ®his might<be proven, feasible from a®
L - 7 ‘technical standpoint, wduld requiresthe establishment &f a Chemical ;low-
. . sheet based on’pilot Plant data‘frem extended runs with 400-to 600 151D Peed
.- material cooled no longer than &0 $o 65 dyse” This would have %o include »
. & contimuous sofvent and acid recycle to determine effects dn pfocess yields
. and decontamination. | e ot e : “.
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R It is knowm that iodine ;s . quite ‘solubl ¢ in the TBP-hydrocarbon solvont or4 *
) . *  the Purex Propess. It is also known thet radiation has a deletespus cffect
- . on this solvend, Succesefel oberation with conbinuous recycle of sclrent
; . - contalning-the quantities of rediogetive 4odine wanich might ‘build up -+hen
- operating on 60-day-cdoled fead could weld, prove impossible. Develi®went . »
o . T of ah iodire removml step elther in thc head-end of “he Rrocess or i the .
" -, oolvent treating system would then be required. - ) o & °
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o

' . Seme 6FRU pilot plant-data exist to indicate that am M0 precipitaticn may
* . . Temove dodine from*60-day-cooled feed riterimls to an extent vhich makes it
’ equivalent to 90-day-cooldd feed material in this respect. -‘However, until
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exnect f‘lmbeet cond;tibns could bs se*«by nore ex‘bemﬁve ﬁilot plo. L operations
‘. quign cannot grovid.e equipment vhich srould assure succesa:ul opers: ,ion bf such
", e * & pc:oeess. step. . .. . e .
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» . " Operatjon, with 60-day-cooa’.'ed i’eed' may q.lso bave other effects qn the process

» . °as now, established .vhich are today ux;rocognized betaude of lack of crxperimental il

. & aata. 0o of'%today, nejther the SPRU hdr the GRHL pilot planis’are c.uirped to

* *. run ab Tull Banford agtivity with contimuous (6 to 8-hr..turn-over .« te) solvent

. ° and acid recycla, and 1t.4c somevhat doubtul’as to whther or ndt ¢ Thes eould ™

* . be r;ai’e‘ky oerated, wnder, such conmﬂoas. Assuming,.hoxgever » that =@ cpcrating-

+ s eontractors of these fagilities would agred to condyct®thé neceesary tes’" vork,

+ * % "4 45 egtirhted that a development prompn’ of frop six of e teen ntks might
: * e reqyired, *deperdfsg on ¢he extent of “the t;-ouble _encounfered are the

v -diii’icul’cies involved in ovprcoming the. : . . . .
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: . The deve:  ent program #r ORAL which® s established at 'choOctooeJlo 1952 -
* ' " eme8ting o vak Ridge iR m-ovide sdme 83d: itlonsl infprmetion on “the prohlemd

. .7, vhich my be encountered vith 60-day-cooled feed maferial, Qut _this program §s

I not* designed to give conclﬂsive data upon wjich .to bgse an aqsm“ flovsheet.

- - 0 o,
*e ‘oo

* I’c. ts fnown t’nﬁ 1&3. stqﬁ-@a of the m-anim ptroduct. stream ¢¢ allow b237 decay.
.t vefore yrhnsfer to the”UOs.Rlant wduld be xequired £Or processing 60~daj-coolgd
<7 * fegd,materisT. The p3ditIonal’ storage required for this.purpose, berend that

+ Dreseftiy contemplated, vou}.p cost apprdximte $30(7,006. Thexe” w'ua be oo
significant eﬁ.’ect on aeaign or construction Sc{hedules. e ee
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*
es & “The present heaa-aa flowsheet canld be oxpanddd tor include addition:-l centri-
* f‘u@.tion capgwity anﬂbgrovisions for removpl of volafe fission pro.udts
: . (iodine ruthenium) It°ig estimated this would increpse ampital exbenditures
. by approximately $2,000,000 apd annusl ope*a.tinzg cost’a vy gbout $80300Q7
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L. In addr,,;on, fa\,ilities could be " provi ded in the QOQ,A,Builcl_ng £32

“m'l aﬂem<ﬂ+{r\n ond nmmt- el eIl wee ’“1983' oy +-n-+-v0~¢-“ of thd aaesn.s

- ———— ~ e FEr i Resed Notn Wagea e

" gprouuct‘“tream This could be uséful in removing residual quemtitis: of
- ruthenfum, niobium, and zirconium. *I% id voughly estimated “this would,require
-t .. . & capital expenditure of between .‘,2 000,000 and $3%000, 000 and en armual .
Lt opergting expense of aqproximtely $250,000. . Converselyy Sepénding upor=the
specific fission produc‘bs which migh’c be precenf and theix concentration, it
mght bc possible td bqild enough’ addi:jonal lgu stomgo to allow La, burely decay
* %5 a po‘Lnt vhere the material. could safely be- herdled in tho I;O,s Pilite in
R addition,” ion exchmage facilijies could be ineiuded for further clee: a-ur of

.o « plutoniuz, .if this proved pecessady. Such Facilities are roughty e Amted
’ . to cost approximately $TOU,000 .t0 $600,000 a.nd would require, an,axm'-? cperating
é}:pense of appmxlmtely $T0,000 to $80 000. . el e .
‘e o - L d ". .’
N ) - Any excensive olmnge "to. the Purex flovs‘hee S such a&ztho se. con‘bemplrzved above,

T woulgd: dolz;:g thg design’and construc{:ion schhduﬂ.e by four $q six ‘monti:ss  Stille
: {‘urther, d.it\on..l\'*time woeuld be rem.ired st atart-up L c.e"elon oncyating -
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. p*oceduréo for, processing mteria.l coaled dess “han 90 days, or a Ca._l’“ij.ot
v nlant dnvelopmn'& program \r&uld have <Y be cm*ed out ém'i.n(; the r‘*.,_g’ a.ng
. ' canstruciion pericd. - s " ete. fe e Tut
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- . l’er *egent data from Oak R’idge p“ot manb .opeyations ha.ve indicate’ S tee v e
. ’ nped" for ingtalling the mhjor solvoat recysl ~3/5tem in tH remotely, maidtalned
T8 - zone becawse of* zirconiwd.-bnd nicdiua retelticn apd for jodine #emm:.. from the
cal equipmént venyilat on gases. ‘Also, thy solvep® treatrent. process b sbeart
- _ «* extended ™o include additional process mg,,s‘oep, -, By rertovim ANy g2 stzon. of'e
. .- " . . cbntact maintenance, on this dquipment . apd by minindzing the botentizl .Lodine
i " s centaminition: &2 theenvﬁ‘ons, thesé chinfes areatly improve he rcu.;i.dux of
.o everually operating on Yeed cooled “less tian 50 dafs fif the yi2ids ,@cmm‘l'é.q-
. .. CTinstion, ete., peove flot to be ! sdversely &’fect@d) , Sipece thesc er. ims owe
o o+ bpeing-made for *oro essing 90-day fded, the ‘1: efect on cost and schd n.lc’. "

I ehould n t D& aasociated wvith tke quefa*;ioﬁ o ﬁ:.ocessin,y&-day ma.t ‘g1t

i »
*
u o o - »

o - " .Stud lines are hp\m-iﬂgta'l led +bronn1x +he nn'olr wall 04" the 208 'm :i3ding Pow
. " possible routing of.mterie.l out of and in:c”the cawon *at various p'ints. A
’ . . secood process building cowld be built at a later date, whdn the acwf:l nced

,o

LT RN .

. mgnt be proven and‘the ‘reqmred Processing steps firmed up. o
. It shculd e poin%ed out."‘that, 7ilh t’he limited data availe.b,.e, mos: of e’
. from laboratory experimellts alore; no combination ‘of the possible ad¥ions

U sentdionnd ‘abote ~huld assure "suceessfil) operation’ on:60-ddy-¢ooled Tced.® Unfer
* guch circumstances, the Geperel Electric C<:ur@ea.z3\~ vould expect t8.stai uy the
t5 " Burex Plant yith 'mat,e&iaI cocxled no less than 90 da.ys, even :f suck “esigy .

" "Mhuseswreqade. . .
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) 3.7 Without the ae.dz.tion Of lag ptorage-for U237' decay, there is 20 pé 31bia ity e
. «that €0-deyiccoled.feed could be handled in the cogbined Purex end /i3 .
. . ... *operations. vith such lag, storége provided-and with th® révised m2icF colvent

" ." = s * 4

-

oo recyele ays..em *in the cgnyon, together with ioline rémoval from the *qumnt
t - . . vert*® "“C, it ic 2 “"*:"'ld‘*k“‘ "M""l'i.“ x5 G B-to-L Chante of wvxn&’.\s ».:u.u"

. W7 procedutes for processing 60-&33 -cooled mal e*ie...'after“ph::t st&rt"‘. . 'Iouever, :
) the“chanres of operating or material® ¢o0léd b%iieen ¥Q and 4'0 devys 2 thnuu . '
oo, -xecify“*_ng, an cmct cooling penod' are mt:h greater than this. | .
N - 0 - - ..
.o .-Problems of" so‘v*mt dee;radatlon fron radlo-iodine becore of next. ina rtance’ in 3
. et cmluatmv ‘he possibilities £or processipg 60-day-gooYed Peed. Dv». for,such .«
L “evelustion dre very limifed but tend to .indicato fhat additional g «sc.»g
- . s+op.>'m.ubt be reqmred Provision of "gdditional centnm;a‘t,ion :a‘.- @t’f.and !
Lo fooilitfen for rewmoval of volatile fissior products in The read-ead Sght” in-
creasg e proha.ba.l:.’ties of éventually processing 60-day—cco-gd fead meterial
- . soa he ra'tlo, hcve\‘er, -this is Yery nebulous amg the fTect” of gL L oa. "
. ficwsboch chabpe at’ ‘this Lire .on schbc.ulcs dnd costs, eh noted” i'n ¢2) . above,
: .owldn)cbe_gnored. . . . .-" . . e
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The vAlue of a.n\,' changes mde b@yond t.hose mﬂn‘b onéd above F] " euch as rov.uding
.. Tor, ta.l <_nd treatment of the %two nrccuct utrea:zs, beeorixs” en‘t-d.re.lq 'r;dctermmate
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o A The higa degree of 1ntegrat,ion of equdmens,” pining, and building 2:*{fn and

° ° ot an Lstim cost of approximetely 325,000 per foots » HRethér ot thiks .
3 apace would be ufable for a given processiag step developed“ at a Qatcr date °
Q canncy | be positively lmc;m. 5 Th® nurircs of, additional processing.-s :7s which
R ° might Se required foy operation with L °60[ay-cooled fegd isy of cours:,” vilmown,'
o 26 is the ep@;: nature oft equipment that.might be required.: Th: poss.gbil-
8 ities of utilizing graviiy flow from cne processing step to the ngxt woulll
gssentially be elimina¥ed and otkervise ugnecqesary run-dc'aﬂ.tanks azd paps® -
Tn’oulc ve requ?:ed with thelr ati;enﬂaqr capmtul, ‘operatmg, nnd. min 4ance césts‘
° o Tre B :.
o ° but‘ilimt;an at a laéezg date of unassigmed cell space, voul& bp inaf:?:f:en , :
o rt could only mrtiall:, be ased Tor ef’ective p«‘ocess ecm.gh’nt. e .
° 8 st
3 o I.: suImry, it is mcbm:ended that ‘the &e;}ign rogran continm on the pr =ser: basis
°witn the additic® o® lag RcPage L ool pe.)t deeay’, srecognizing toe mbsbmm;.m'
° .0 %n!.m hle t0 degelom nroceduree Tor m-msim vryeiiives m’ée: edrmiTign: ..1;: ig88
S oo fban dayewithmthep]mtasitsmuhenemt . -
° "o ° ‘o o ° .t « . *° .cae
° fo) ] ° 2 O ¢ . «® 0 « ¥V 4 w‘-n‘ * . : o* v
° - ° o ° ° ¢ . o, ¢ . * : » =
°o o ° ° ° oo B ° M ' L I
L] ° e » .
o o - 2% -
[ Q' ® et .
o0
° 9 (o] s N
Jchnson- ?iEBvay v ‘oo >
o ° v . - B -
°°~°° Q; ol 00° ° ©. ° . s .“ b ’.
o ° ° e o e Pad - ’.c-. . o e
° ° % [o I ° © o * * ° . » M - - . [ ]
° o : o, .. : . - . .o
o . PR » N o - -
oog ’ eo ° ° ° ;;ob ’; ) '°: ° . T -t 8", .
o R O o, . .o . * . " oLl
' e > o . . - -
o ° o®© '°. & . o o v v o ‘: o . e
[\] [V} . - o s -
oo ¢ 9 °g° L) . . . . * *; ’ .« 0 . *
. o oo . 0 ° . ° o o‘ & : . .0 . 4 te . ) - ..
:° o c ® e ° Qe R v o - } . ° . '.‘
g o . §o o s o ° . . « 0 3 ‘ ' ° . R
° o0 3 - . . . -
or 00 o : Q . EPY . ° o . s @ . . - . . e
0, © ° °g 0 °o o ? °°°o .« * LI ' . .
o 6 e} o ° - ‘0 . .0 . * L4 0. .
° % o [} ° 8 °0 o oo e . ¢ . -~ * 0. . . . . . “
° [ o] 00 & ° 6 ooo °o °,,'° ° ° * ) vt » . : s : .
° o ©° (o] P oo ° [ o ° ° o o s%0 © o . *t : 0.' *
) s © a o o 2] 0 o0 o ® o0 2 ° ¢° :D ° . o .
e, o DR
€0 e & ° o ° 8 o, o F,E "o °
° s © ° . 5 © o ° o -~ %P ]
o © ot 6’ o] o o ] ° g) o ) 0 :o
o . o © -]
° ° s ° ° °
o ° % o o o ° ¢ e o o ° %
o o o % L2 Ce ° ° oo °° oo o %
° o o d’ ° o
(<] ° °
° ° 4 o Y .

chstruction Yequirgd for safe,hshdling of radicective solutiods miws it o
ispossible to design fox, unliiited cxpansidn o revision of "the profossing lipe.
Ermpty cell spéce s Vith a Judicious ?;hoice of wall conzectocra..pan be providdd




