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Tki® oxidation state analysis of nopttmium in 1Sie aqueous fsesS

from th© PlutOKiura ^lant at Txmihay was carried out and i t

nas fomal that neptunium existed maJWLy as %>(v) in the feed solution.

Bateh extxaetion data for %(IV) awl %(VI) into 50^ TBP/Siell Sol T

at different aqueous a i t r i e a®id ooaceats&tion and iiranitjm saturatioa

of the organic phase weare obtato,«sd at 45SC aufl 60°G and -aie resvats

maasariseS, The d is tribute oa oaaffieieratii of Np(iv) and %(VI)

obtained ae a function «/' TBP coaoentasation and ihe data are

The effeet of aiteo'is aeifi ea -&«§ ostxaetion of

psesent to the aqueous pteKe atv %(IV) and %(,V), by $($> TBB

8tuSi@S and th© data obta/Mod a.re given» The data on the sate of

ss&uetioa of IpC^I) and %{v) tc %(IV) ŷ- U(IV) ^sre obtained for

4iff©s©at U(IV) and ui teie aoid .tvonoeatsatiojw.,, Some reflex rsaetions

*.ljsvolirii3ig'r%(lll')» Ba(W) amd ?00 «©"a 3swest%ated and their possible

fegplieaiiesa to thb'-p'affî s; p^oeeas fox sjaptuniiira ;Eecove3^ wars
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1. 3BJEOWJCS1OH

H»pt«jilwm-231 is produced la aignlfioaat amounts la asaaium

power sreactoia and i*s reowerjr dtsrisnig the reprocess lag of •&© issedi&iefi

fuels has M o s t l y fcsooaa lisportant as i t is th© starfcJag material for î©

production of B&-25S nlî .oh is -used i s oosjg&et powe^ soyraeee Kilogxsm qsimti

t iea of %-257 &se tmlxig psodueea la power reactors tlms sskiijg i t s

ft ss&t-to? of ooasideaabls Interest«

2ha w>^ <m the prooe^s cbesdstEy ©f a«^)tuai\ua isaa tmflsstafeen

to ^^Iviajg a t suitable eoraiitiQBS for neptuaitaa sscovesy,

plutoni<aBy fcsr "&Q puxes prooese i s -Bis TBEFRE Plant

data a t ajoosa tsapexatura for Sp(W) ana Kp(VI)

a t diff@2ei&t aqueous ai t r io aeid eoBsesit^.tions aM as a function of

of «h@ organio phase by êaaxl\im tves?© obtained sad suffisarisea isi the aarlior
' ' . : • . • • • • : • • • . , • • •

• Sho p a ^ of s©pt»mium ia 1&e Pluteniua Blamt at Trosibay iiaa

igr aas2^siag ^ 6 aaptmiiam eoatent la sevsgal proeass stE®affls" ©sd

itee ^esvl'GS obtained'Wra also iESlxided in -&at'report* Sa contlauatioa of

a few store, ttapeots sele^^aat to ths-aep-teiiisia proeess ^besaistsy

the en&l^aes of •&© varlotis process

fo» ihi'piis? Beptoniiam eoateat i t -m® ote©sf®d ' tljat

Di%riaioa



eyalet ^ssugli gte ©xfcmation eoMitioaa w»s« idkuafel&fel in

cycles. In osdep to •un.tecB-&sii<4 1M» »xt3*»i?3Uja »«ijftvioi« of

lii the pure* process the cacida&ioa st&t© amiyais of saeptuaitim ' ia

solution of U*© ^atoisitm Wymb s& toKSsSbay tmo oaarafitft cmt waft

are ciesor'-Md ls\ Section Z»

I t is too«n 'Uiat th© fiasioa

impxwed by opssatlng soa» eeoticms of 1fee p^re-x process at

In oxdey to determine the sffuet of

on neptuniwa extx«*ut-i.on into '̂ BP, i>g,tcih ©sctsaotion Sata fox-

£fE>(T/3) into 5C$ 1'BP a t dilf exeat ao^eous nltri.o aeld eoaoentrstiOKa and us

a function of the ozgsmio phase saturation % msaiiszai nesre obtafcaeS s t 43*

arid 60°C and the results ars ausssiftriee^ 1B Section 3 .

Batch eattxBotlon date for %(OT) and %»(?!)'into SBP cts a

of TBP coaoentxation wers obtained to &©ie;rai&e tha depeiidenois of Islw?

distrl'oution coef f 5.oient on 5BP consentratioss aM the res»lte axe glysa

Section 4 *

To ad^just the oxidation state of piutoniuis to Pa(nf) aitrrous

ia added to the feed solution of the ptirex proosae, Wmae tba ©iTect of

nitrous acid on the neptunium extract-ion by TBP was stixdied sad is reported

in Seotion 5.

?or i!ie p&Artitionine uS plutonitsm froia urani^sa in the PI3EFIJB plant

i t ia proposed to us« G(1V) as a reducing agent„ The COIWJSS of nsptiiiSsAiaja

its 1&e piiartitiohtof? solumn# therefore f depends on "Sks rate of 'jcedoction or

to Up(IV) by U(IV)», 0?hese reaotio«0 v&s® iiav€S-t%ateS andp ( )
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£«BUlte) are given in Sswiior. 6.

; • So divert »epiteiliA3S to the desired stress) to -fee purax process a

of itd' tkxMetioa state is neoeasa^, Soae re&ox reactions

that ar® help?*t in aehienrtng this objeotive vere investigated arri the results

1B Seotioa 7*

2* GQUQM&XOff a'iSE ASALySIS OF SBHTOKIUM IN MB PUIRES FiiCCJSS FiSZD 80LUTICB
GP SHE HOT?(MJW VIM® M fHOMBAY •' .

In •&© plviio!!iii»m Plan t a t Sttraibay, -feb© exbractiae of neptunium

to 'be fefejtsoir ia , th$ co.-aeco^taaismtioK ( f i r« t ) cyele -&an 1tet

(seeoafi) eycle--St/t^ugh Hie conditiotes of extract i<m wears

I s l&th the ej^lea* '« ia^fe^hium eaa 'us present as %(IV) f Hp(V) or Ip (? I )

| i s se t* SMs© '©le «t3ca^tiofe «as h i # e r in Itie firs-?; oycle i t

vas th«sgfet tha t ISJ* 'neptanimn SBj#ii fee preaeat i a &e feed of that cycle

safely as the- 93$tsaota'hle %{VI) or SpCX?}. Byahaia and Eaiid lafeTO©-'

i s BSirily pxsssat as Up(VI) i s %e prinaacy feed solxuicix

JfeOeh x«jjWEted'*' i ha t i t exis ts pTOdomisaactly as ^p(IV) ia

tisat ftboet SOyt Qf asptuaim l i s t e d as %(V) ^©rsas about 1 0 an

Sp(X?) And %{¥!) ea<sho ®9 iaa@s^taiia t h i s b<ihsvto» of neptuaitMa i t isae

f i r s t oyele fe^a -. lu t ion fos? differaat

)" i r ^ a a t i t s t i ^ e l y ©xtrscted froa •t&nitsle aoid into 0«5 M
(g)

^ j , ^ ' ixe srp(^} enfl % { t l ) axe not a t fill ©^ti^etea TOSSE -&ese oondltions



and Np(VI) are extracted by hfcxoise from an atieous phase tfoioh is 1M

in n i t r ic aoid and saturated with asmosiura ^itsafcs** Sades these eoEtil-

tlons Hp(V) is not at a l l extracted ,jy hexone» Alternatively, eopseeipltatioa

of neptunium with lap- la another tool ishieh can dietteguieh |&9 difftsrsat

oxidation spates. Experiments wers tsiarxied oat to find out the oopseoipitatioa

behaviour of different oxidation states of neptunium with LaF, asid tha data

are pressnted in tables 1-4. Tbeae dsts show that %(XV) mi& Hp(V) are

quantitatively carried by LaF, idiile Np(VIx is »ot at al). carried« and that

there is l i t t l e interference due to the presence of UX3.*I1KS uptc 100 8^/ial

on +he oopreeipitdtioa behaviour of aeptUTaium in different oxidatips states»

Fence by e suitable combination of the T3?A est^s,ction» hexone e^t^ctlois

IaP, precipitation i t \ms possible o estinate %B aiffea^ent .osjdatioa

of neptunium present in a given sample.

2.2

OBcidation siates of neptaaium in tfee feed solution of iih® f i rs t

oycle •sere asialyaed before asnd after conditioning, £ or the tjsiiSatioia state

adjustment of Plutonium,usis^ lalOg* The volume of I^e" sample chbsea for

analysis depended primarily on the bota-gajaa© activity level of the

A known volume of the Sample "•was- tidcen and'i ts total neptmtiuBi content was
(re)

first estimated by the T2A erfcraction method^ * • In this method the

adjtssted to 1»0 M in ni tr io acid and 0.1 M in f@aa-ows swlphamate

equilibrated with O.JMTTA,, Ujader these conditlous neptuniusa is prasent as

%(IV) if̂ hich is erteactabla by TSA ^©reas plutoniisai is present as P«,(lX!)

is not e^tractabla % TOAS Uranium j«hioh in pi-escnt as u(tfl) a«a a

fraction of fission products are not ejcferact&ble ana henco rsiaaiin in
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the aqueous pbaas, » o ©xtss^GSd neptunium ma subsequently stripped into

8M mitate aeid* Is thjo ata?ippj»g proeass ssireontai and protactinium Ts3iioh

as® estxeotafcle by TEA remain to tae ozganio phase. The ertmetion-sirippteg

process was repeated twice to get good decontamination of the n©pi?ms±mn from

plutoaiwa ejad fission produotav \ !HJQ percentage jield of neptuniua in this

proosss ^as estimated bj taggii^ neptimixim with a kaowi qiiantity of

She % ( H ) p^eeejat In «te s&ssple ^as estinated W adjustir?g a

aliquot of the sampl© to 1M in ni t r ic acid and then estrastteg The Hp(lY)

es.tisa.ted by th© S2A estjaotioa S30iih.ioa ap Sesoribed abofe.

pyssipitation isas carried on a knoiro aliquot of the sample and the

carried (MpClV) and Np(?)) with lap^ m,s purified and estimated by

extraction Biethod, The diffarence in the iralues of the neptunium

opn-jfcent obtained witti direct *KCA extraction method, i.o«, Kp(l¥) and that

^ "by, 3AF.*9 is®® Up(IV) + lp(V) vas taken as tlie amount of Hp(v) present

in th.© sasssle* fh© 3iff©a?ea©e between th© total neptoaiuia content „ i oe e

%C3J) * %(¥) + %(f l ) asd that cabled by iaF ? 0 l.e«_:l^(If) +.

-token as, the asousrl of Hp(¥2) p^essat i s tfae sa^l©»

sti^*t@4t ±a a esupl© of samples 9 by ^ e ffA sst-saetien m©13ioS

a sasnple £mm vfaixStt lp(W) sjad %(VX) together were.qn&ntitatiroly

% -sgtjcactioss tvi-ii haxese £som the sestple ^lieh- ^aa ©a5«s4ed to

SM Bitrie ae,M,&R* nearly sattaratei witti BlJIO,* .••••: • . .. •

The dct-a obtained on i^e oxidation state analysis of neptuBium in

the feed solution of the fira-'o cycle am shovna in "Fable 5'- ' i t 'is seen froa

data that aept-imatua io present aainly as Mp(V); in -&e- feed solution«
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The presence of about 50-35^ Np(lY) in the samples 1«5 may be fixie to

of Np(V) ifoich is enhanced at higher acidity and in the

presence of eomplexlng anions such as nitrate . The absence of %(VI) in

these eolutionsj, ho^evsrs may be due to its reduction to Kp(V) by s

or exposure to light #sich ia knoTO to reduce Kp(VJ) to Hp(V) especially is

the presence of ursniura *

Recently Bafar * investigated the oxidation statee of neptuniuia

ty dissolving irradiated neptuniuin doped- uraniuia oxide ip nitric acid and

analysing by extsaotion ?/ith 5 0 fBP»alkane, Assuming that only Np(lV) and.

Kp(VI) get extracted fJsile % ( V ) reaains \jnestsaoted» Bahr observed that Ifce

results were not reproducible as the ratio of the extracted to the unextraeted

neptunium species varied from 10*1 to ft 10. By adding the neptunium in a

knoiBn oxidation state, (IV), (v) or (VI) to nitric acid in vihich ixxadiated

uranium metal or uranium oxide was subsequently dissolved and following the

oxidation state of neptunium during and after dissolution by spectrophotometsy

it isas reported that neptunium existed mainly as Mp(V) during and after

dissolution of uranium. Ill the neptunium m s oxidised to Hp(VI) only by

boilteg the solution ia ?M aitrio aeid for 3 noursv Ebe vaii&tioh in the

results obtained by 5?B? extraction could be dos to different concentrations

of nitrous acid present in the solution es its presence is known to affect

the oxidation of Np(V) to %(VI) by nitsate in •&© presence of

She pxesent results on tbe osidatios state analysis of aeptuniuia are in

r̂ •*' and by 33ahzragreement with those repoxtsd by Planary and Perfesr^•*' and by 33ahzr

Assuming that neptunium vas present aa Sp(?) in the second cyele

feed also the higher pr+,ra<;t5o-i of •r>.epturi*iAJf( ;".n the f i rs t cycle conipaEed to

that i i the second cyole may "be explained by the presence of the rate
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accelerating material. It taa reportedv ' that t^a products of the reaction

of uranium carbide (which in pr^oent in the metallic uranium fuel elements)

with nitric acid and of the reaction of the plant solvent with ni t r ic acid

accelerated-the sate of oxidation of Kp(v) to Hp(VI) by a i t ra ts . SHda&asid

(11)
Bakes reporteds ' that aitrans acid oatalysed the oxidation of Kp(v) to Hp(¥I)
by aitsste and that the rate was Independent of the concentration of nitrous

(12)

aoid. Howevers Branson observed ' that the oxidation ms dependent on

nitrous aoid concentration and v/as enhanced by the presence of TEP probably

due to the fonaatiea of tiie rate accelerating materials. Some preliminary
carried out in th is laboratory tends to support the l a t t e r view. In

the second cycle f the concentration of nitrous acid would be less than ifo-it

in the f i r s t cycle \33Srs i t s radio ly t ic formation would be more. Thus the

absence of the r a t e accelerating inaterials and the reduction in the nitrous

acid concentration would probably explain the decrease in the extraction of

neptunium in the second cycleo

J . i'HE BEEECT 02T HII'SIC ACID. AMD UEABIUM GONGEMTB/.TIÔ  OK THE EXISACI'IOK
KD 60°C

effect of uranium saturation of JO^ 'ESP in Shell sol-T

on,the. eKtmcMon of HpCltf) anil Kp(VI) a t room tesipsratuxe tsas reported

• • " • '•"•'; f i ¥ ' " ' ' '"""' " " " ' : "

e a r l i e r • v* In .-the Pffi5®; Plant - a t Tasapur, .-lipder coEstraction9 the

?411 be" provided ^ îth jackets to••ha-we the desired

-ture BS ' i t is known̂  that the decontaininatioii factors can be iinpxo-yed by

(2)
-oii:ei?atiiigls©aB::;;Seei>ioas of tiis purex process at higher temperatures e It

ori-,'^considered •tiGeessaiy to study the extraction -behaviour of

h r̂̂ :-te'J3pexa.tures -trnder conditions relevant to the process.

the •present .wprir;.£he- effect of •'aqueous "nitric acid;concent3cation and



ussatass oonod&txati«& on -&.© ©xtsaeiion of % ( I f ) m&

Into 30$ TBP-SST at 45*G ami 6Q*C » s studied aM is gepextafi lt«r*..

She experimental proee&w® for the extzaofetah of Bp(W)

with varying nitr io aoid aa i i«sml«a coBoeniKatioas iato 3($i» f BP is Hie

as aasori.l>«!& earlier^ esospt thatg palar to

with o i t r io asid of 1&e oovrespondjlBig eoasaat^tioa* 'Hue eqjutllbxatioaa-

csssied <mt i s a -yfeeraKJS-fetea •satsrtsath

4- 0»1aC.

3«2 Baaalta aa^ abseryatioos

The data obtalnsd ®& thy eq^ilibrixtia coEesntTatios of

a l t r l e aoid in both aqueous ana ©rgG&iQ pfesss esci the dlsts'iteit

of 5p(lV) and HpO?l) at fasyisg oom "s&tmiieBS of tffi&steffi a ^ isitei®

45eC are given 3a lablss 6-9 aafi sSsilas? fete a t C0*GMtse gi^ea to-^bies11.0-1$

The plots of the Sistribution eoeffiaisjita of %(Xf);'tns orgsuio plia

coneent^ttion at different sit3?i© aoM coaasatEaiiom; a t 4S9®- safi 6Oe0 as©

shtnm in F3g«s@s 1 asia 2 sespsetiT©!^, Slsailar fe'te fos Hp(VX) a t 45eG

3*2*1 H3i® ©ffegt of r.te3peaeataa?Bi Mion ^ s fijatgibutiesa ef., yep* ̂ ŜE

i s the ^K^ssat 1sos3sl i t i s s©sa that

esfeasetioa of %(?! ) is fel^hea? "tSsan 19iai of %{Xf) a t a l l coaceRtsatiGns of

ussnira aaS aitsrio seia a t the ieistpezfttuxas studied« Only in the eapsstosats

at ^H nifei© aaM SES 60eCs the diatribation coefficients oH %(3^) ase

of % ( H ) a t hfe'i vxs'tilxan ocncentrstion i s the o ^



from 11 n i t r i c acid with low uranium concentrationf the distribution

ooeffiolent of Hp(XV)f inozeased with the increase of temperature from 45° to

60°0 ana the relat ive Increase in the distribution coefficient ms enhanced

hy the presence of uranium. This effect is similar to that observed in the

case of Pu(lV) extraction^ * ' and la due to the decrease in uranium d i s t r i -

bution coefficient wi% increasing tssnperature Tihich makes more free TBP

available for the extraction of Hp(XV) at higher temperature. The distribution

of "both U(VI) and Kp(¥I) decreased with HSne iaorease of

to 60°S asid th© dsosease becomes anallea? ^i^h iaioreasiag

tion of unaiiusa Ja •&© orgaaio phase o $he behaviour i s aiai lar to that

ia 1fa© esdsxaotion of

oosffloieat of n i t r io aoid BQ&WB to be almost unaffected fey

t®isp02at«rQ upt© 60®G? Shd 'preset ©bsss^^tioaa on the affect of

oa fee ttoni zS "&« dists?ilmtion eosffisisiats a^s i a genessl agreeaesit

cosffieleat

GfiisEStaSy ©tstetssat* At ressa tespesatsnr© £os 2=4 H

at- s l l ^2®ates« ©^©sa'teca"

satio »fl slsoat So1 '• *B a i 0 i s la good-agreement ^itfe iSs©

». I t 45®§ ^ES 6OeO th i s sat is tm,® about 2.0

Same as suggested %j Qersaia..et al^ • ' , -t&is satio.caa

Is® meet to «&X<m1&ts sougbJ^1 tSie d le ts i te i lea oosffieleat of Kp(VI) fsos kaos

coefficient of ^ ( H ) tmSer siMlas: conditions 0



«=. 10 ••

5.2*3 Gpaspagiapn of SPCS?) affid__IpCS.iĵ rfcgft9.t̂ qa_<lateB fhe ©espyeisoa of

%a distribution oosffioieat data for %(XV) eo& ipCW) ®howp i&at tit© sail©

of ths distribution oasffioieat of Hp(VS) wad %(XV) &t

phass uxanJLum loading deeraase® wife increasing aeMi% a t fi&l

studied. Thia ia s i s i l a r to t'hs ob^armtios »©p«>xt©d to 'ISi© ©xtjactios of

4 , VMLaSKW CS1 THE BISSSQaSIflH G<MS1I€IEIS Of Hp(B>

Th& distribution coefficient of both IpV-W) aa& Ip\¥X) -ms^ llaeaxfy

squaso of the SSP GO3soe&t£&tiaâ  °*» Howwrext iSiia r@Xa.tios i s feira®

for veiy low oencentratioa of TIP, Sfcs higher TBP oosffl©nt3Bti^i3

distribution oosffioiant i s seajasrtad to Tjasy Xiaeasely to a degree

louex thaa squose of 13ie TW oeja^aatxfitioa for U(Vi)* ' ' •*» t»21 a©

^ ->''o I t ^asj, •yisffefosjes, oosaiiiassa interesting to study 1&@ €©p'anlia©

of ths distribution eoeff ioieat of % ( n ) aai Ip(¥I) oa the î ffl? *8©n

The data ware obtainad on the vari&tioa @f the fiists?iMii<SH eoeffiefeat of

assa Hp(VI) aa a ftmotioa ef the 2B3? eojjo«atmti©a ^ssjgiag feoa 558 ' •

4*1

of Np(X?) aad Sp(VX) fees* 2 M aif,a?io aoAd solution

« She

aoid before uae9 IppEOstaats.Ly 0001 H fezsous ottlphsuBt© VBM used as

for %(CT) tvy& 0901 H 9 T

Bothi foxmxd ssii reverse distribution data ^©20
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Th® distribution ooeffioient date obtained for the extraction of

Kp(HT) anfl Np(V2) fros 2M n i t r i c acid iato different concentrations of TBP

ago givas in Sable 14. The for?/ard arid reverse distribution data urere in

good agreeaent with each ether. A log-log plot of the distribution

©sufficient V8 '£BP conoent^.tion is shomn in Figure 5* For ^(IV), , the

0lopQ obtatoad is about 1»5 #sera as for Kp(VI) i t is 1,2 in ths range

SIP ooneentsaaticm* HSiese slopea are cos^ajra-ble to 1*1 and 1,4 reported for

the estmoiiou of U(VI)"5) ^ p u (vi) ' 2§)

5« THE BFB 3̂f OP IEB03S iSW (SI THE S3?MCfI® OF HEFPONIUM BY TBP

I t i s knoTOi that nitrous aoid can act "both as ea oslfiisis^ sgest

asd'a xadaoJstg' agent ani depend:htg on -&s es3>erls©ntal eonditions, can osidise

( # ) to flp(y)^:a»i %(¥)"to MYi)*11*'wad a»' «eU redues H*(T1) to Bp

to Me(lf)^ *a i s ill© psros proesss nitrous aoid is Eddad to the

feed eolation v to ®a$sst ^ s ©xiSatioa state of pluioaixss to Pa ( i f )

Isy Sffi® !&® feea©£&e$al effeot of nitsous eald on

stock solution'of IalO9 to isates M S
- ,-• .,:...-., ., . -.. { 3 2 }

ai tr i t© eossontEation •ass eitisste'14 'vol'oiBStrlcslly^^ ' by addis^ s

last® ailiuof ©f'tlie »i t»i ta eoluiidn''tb;'i!'aB esosssof''tSi© staafi^ssa •'beari©
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sulphate solution ssd them titicatiag the excess Co (IV) wi^i @tanta&

sulphate using f#sroh\ as i3ae indicator*

5.1.2 S^pasation of jfaCxyja i,bcat 100 Jig of Hp«^3? «as mixed with a

asoTsst of Np-239 ssii 1;he oixtose sis xaSassd to E[p{IV) "by tBsmuB eulg&asiate

( r̂ » 0.01H) ia 1M altfflo aoM. Ss© Bp(I?) raa th©n e^t»otea tot© 0«

and a<ubseq\iant2y etiippec from tfas organio j^asa into 61 n i t r i c aoM»

was the stoek solution *s£ Kp(rf), Parios? to UBS» •&© oxidation state of

neptunium in the etoufe solution «as eheeked Is

of Np(V)» A stock solation of %(V) was prepasefi /by heatisg

a Np(IV) salutioa t prepared &a dssosibed abovee in a dilute n i t r i c aoM

solution ( ^ 0»51') for about an hanr on a s-aterliatJi. This tim© tas

for the quantitative s l d a t i o a of H^(IV) to %(V3 ©s seen fsross th©

presented ia Sable 15« Th© absosoQ of %(!¥) | a &is solution «as chpckei by

TSA asta^ction sathod and feat of %(VI) "by fee feexoste ©xtEaotioa msthoflo

3*1*4 Pgoeeduraa An aliquot of Sp{l?) os? IpC^) isas pif ©tied iBto 1-4K

acid solutions in -Si© absence 0s wall as' in^& pressso'® of a

uianiem followed If &s a&ditioa of IteSOu- to- g lW &n ' In i t ia l jaitsite

t^ation of 2»9 s 10 Me fhe aapt^i-ffln coiioesitration ^aa &©pt a t

Iffcer allowixsg a definite periM.'l'6];''*%b«-'''xi^tim.to-'p«6^ •

these solutions •aers'e^iiiibmtei "with equal: ^Qlumes ;of 5^S ,

Bas ©rpa^tesats usteg %{?) was;® done in -iia progemoe as wall ©s

in -ife© abB6jj©e of light» In ta few exp&rinssntB, after sfidix^ Hp(V) and

iato 13ie aitwio eoid solutions oontatoisig usaniums a i r was touttoled

the solutitm for 15 mteutas anfl then the solutions «ese kept fos 2 house

with 5 0 T ^ , At the ead of the equiliin^tion



aliquot® fros 'both pfeaese war© removed aed th«JLr gaima. activity raa ooimted

uaisag a IaX(3!l) scint i l la t ion counter.

fh© distelbatioa coe££iel@ai of %(IV) obtained ae © function of

sold ooaeetttmtion and tssperatur© tmaar -Sie conditions meatioaed, ars given

to. TebJ.e 16, Similar data, to the presence of uranljm as© gi?en in Tafel^ 17»

!S»e dist2?ibutioa ooeffieleats of Hp(l¥), \IB1E^ *^ 0<,01M fsjratms sulphaaats

as t&e hoMisg 3?@€aotant and with no EtoHO. o4ditloa9 uMer Meatic&l conditions,

a t zoom tsEjpssatiEra wes?0 obtained and iuoludea ia these Tables for comparison <.

I t is seen fso® the data iti theea two Tables as well aa -feose presssted 1E

Sable 18 that to the greaeaes and the ©besnoe of ti^tsiiraB^ %(iy) rais pssotical l j

sot affeoted % an In i t ia l nitrit© ooacentxatios of 2»9s 10 Mo The data

©WaiBsd oa the dtetrilmtioa aoa&fieisBt of neptaniiisjs isaltlaliy present in

•&©-#5S0©iffi phase as Sp(¥) axs gives JJI feble 19* I t is sssn from "Wjsse data

that -Sss ellstsiljwtiea eeeffloieat of asptanitaa increases with increasing a l t r ie

aeid .OQncentx&ticn sho^lag tbexetsor ^sat %(^) is gatting osidised to Hp(VI) by

'Sis Biteio ooid oonsositsation As the pssseaae sf 2«9 s 10 M i a i t i s l

I t %id-.:Eep0fft$d Tjgr.BsjhsV ' that in fee PTOBQBQS of l ight ,

SB? aufi Qssaioiis a^e. psps^nt, SpOfl) is slowly sefiuoefi to fip(V)B T©

gate th&s possibi l i ty ©^o^i^s ts wese ale© 6eae Sa 1Sie sbseaes of

Js Saiale SO* I t is S@SB tooa tbes© fiata that •&© estraotion of

actuate® iasseases tdtbi inoEieasi33g a i t r io ae i i eoaeentsatios and

fleoxsasfeg slagatly vi*d\ hiwmo&nB nitxcnis aeM coasoatratiea' in the

of



th® addition of HaNO the PUESH; pgoeess fired eeltttiess us©

aisod by air spargiaga I t is9 th@E®forse eossji&asssi Ssslxabls to study tt»

sffeot of bubbllag e&a? aftes HaHOg adilt ioa to Ug{¥) bsfoxst

with THF. Sable 21 gtsres ths data oa sagtasla» cacixeotioi) into 233P

th© proaenca of usaaium of tec texbblitig aia? Cos 15 Bikstes to

Sp(v) i s nitsio aid nitroua aolds ®ad t!s©a leairiug fo» 2 kms®

bratiisg with TBB* F^ai ® eeapayiaos of -fee data ps©asat©& in Sables 20

§19 i t oaa bs saii that aiE-sgarglHg fea® l i t t l e ©ff®Qt OK ib@

The role of nitrous soM in th@ asidutioia of Bp{v) f.o Hp(¥l) in s l t

aoid eolutiotxt i&ay ba repxesentod by tha stpatioa ( i )

HO" * 3H* ^ ^ ^ l gHgO^2 * HHOg • ^ 0 ( i )

tsidislng system .NGL/ISIO- t/iios© potential sagr be Tpi'lttsa as im

(a) depands on th© aoidi1^1 (to 'Sis thixft po^ss) ©a

5
Oo93 + S

asd on &9 coaseatratioa of SiCL ©a the ©tlsars. I t i s eleaar

is more esidlsisg if i&s aoiditgr Is high ®M EJOg

Is mor® favoisrsS ia tb» pmmnQ® ©f

ccanpleses sad eatsae-to Bp(Vl)«

of Hp(v) to Bp(vi) in tfe® pr®BQno€i Gf

in iha ©eotioa 2*5« '

of pliatd'aios from larsniura by EMaclsg. plutonioxa 1©

familiar fsa-turs ef the pussx process • ?.Toat of ^56 rs&ctag s^sats
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fos th& ptucpose of esparetisg plutosias f^oa uraaijtiszj ia a.

solvent estjE&otios |»se©B0 intso&e© Mfozaig^° gutstences in th© system

oatious like f® to and Fe * m& aaiOM like SOT̂  ^hieh fiistarb or

the @u&se<ga@iit paxifieatiOB step© &r̂ t also ©4̂  to tlj©

Of eosaNisioB ®sd waata saaag©a©at. Siaes ^ia coafiitioi^ ©aa easily be

choaeu so that t t e t©tE& and hscE^valeat aotlnidas prefer the orgaal© pbaa©

®h!le the tribal© nt aotinides reoisin in the aqiasoas phaas *̂ the us©

of U(lV) ssi an altera&tiv® to fesroue sulpheeaata was studied by several

" ' " ^ '"« I s I t is proposed to ua© tf(HT) ©a a raductng agent ia the

g c^-cla of t!ut pas^x procsss in the EELSFRS Haat at Tarapur i t

coisii©Eed iiataa^stiHg to stuty tbs affset of u(iv) oa th®

©f Slp(Vl) and_Kp(V) to Hp(l¥) under the pares process

(if) was prepared by electroLytie

of O.C H asanyl n i t ra te solution tr> 2M ni t r ic acid usiag

aoS was estimated spsct^ophotometrieally % eddiag aa escsss

of foCTis ohloridd and o^heaaa-atyoiisa to & ksowa aliquot of U ( l )

th.© fesxous phaaanttesiiss at 50.S sm o 9!he Eeductioa ©f

to Fe(Xl) Tgr tF(l?) ia sapid affi& complete^41 • ^a W(l¥) is

to U(7Xr*2^ia the psss^noe.of nitsite loss thte

killlisg M0o %

Septanias Cf) was pj?©par®a ia t te

5-o1o5» Kept«i
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6.1.3 Procgduxe* An aliquot" of %C?) or Hp(¥I) «as ad&sa te a solution

kno«n uranium and ni tr ic acid oonoeatsations and an aliquot of ^(IV) •sas thea

added to i t to give the desired eoasatsixatiois of 3(IV), After s'ilwisig the

reaction to prooeed for a desired leagth of tlsaa9 ©itiisr ixi pin'sense os to

absence of l ight , the amount of tr-fK) fonaed waa ea^Itsaiefi by resoviKg aa

aliquot from the reaction mixture, adjusting i t to 1M In n i t r io acid ana

extracting the Hp(lV) fOHned ly 0.5 M TSAO Hydrasipe ooaoefsisaties of 0.02 M

and neptunium concentxation of i-IOyug/nil ware kept in a l l the experiments as

i t was observed that the rate of raduction to Hp(l¥) by O(IV) was not affected

fcy vsxyii^; the amounts of hydsazine in the rapge 0^01 - 0a I M

ooncentiation in the range 1 - 10/Ug/nG.* In *. use eaperiefents

Hp(VI) was extract^ into 3€^ TEP-SSE aloag wi^i U(VI) (to give r>* SO

uranium in the osganie jfeaso) aaa this ̂ as equilibrates for a desfasd

of tin» wiito an aquaous phase of -fee desired eone^airatloa of ( )

aoid9 At & e end of the equilibration suitsbls aliquots from both biases

removed for ganms

6 *2 Resolta end

The sate of re&uetion of Ip(?) by U(l?) to ni t r io acid Is eeceloxateS

by •&© presesase of uranyl t i t r a t e as seen faroa the iate prsseated ia Flgus^

Figure 7 sfeo^s th® effect of H(l?5 oonssstsat.'loK dn th§ rsdoot-iea @f ^»(^) «

to Ip(XV) in the presence of nmnltm im 1M Bitrio aoiS and in tlie a^aesice of

lighto Sifflilag data in -^le psesenee of IJght a t rboa tempesatusre ( ' ^ S5°G)

45a aiai 60°G are seapeotively showi ia Figasjes S=»10o FSgia»a 11 sbo^s" the-

effect of tJ(I¥) ooaeents^tioa @a -fee E®festAoa of Ip(v) in the p£®s©u« pf

uasairas in 2M jaiteie aeiS a t soora. teispes^tuse and i s the abs©ne© of light«

Similar data at 2. M n i t r ic acid In the presence of light a t room te

45'G and 60°G are respectively shown in Figures 12-14«, F%srs© 15 and 16

show &e results on the redtietioa of Np(VI) by n(l¥) $» th© ©l>@®«a© of l i



sad M n i t r i c ©old ooaassatx-atioreg zespsotively. Flgar® 1? shows the

tsm the Kstoeticra of Ip(¥) @a eslji as Wp(VX) at a oaptunima eosoeE-

of 4QrfUg/is! ia 1M ni t r to sold fegr 0«2 ©g/al W(W) In the p^esae® of

aitrat@ feoth in *h© presence a d the abaeaos of

In tfes pis?&g psooaas U(X?) will ba iatgotoiJsd la the p®stlt? onlng

® wtaere plato?ii«ia3e araniti® m.& RapteaisiB are pressat in the orgaaie

i t â@ et iatessat to study the re^astioa of Ip{iTl) ia tfc©

os-gaalo pbaae d t h U(IV) ia *ia» aqusoue phaae. Pl^arss 18 aM 19 show

s©B'4lts ©f ©quilifexati^ Sp(Vl) pjrasset in 3C^ TBF aloag with ^ 80

nt i n the aquasas p&as© at 1H ̂ M 21

eA in figure 1

eff ^is deta f>rem@at9d in figas^ 7 with fi@ars 8 aad that ia

with Jigasa 12 wreal feat tha prsssncs of l i ^

gate of srafiisstioa of ©ithes Sp(vi) o» Bp(v) to Hp(l?) ^ tr(rr)

fi ia Fi@is«s §=10

^g4 that am

off C )

fastssr- ss&aotioa of Sp(^)



6.2.5 Goagariaoa of ths, gedy *-a of %(¥!) apj..jjfaffi.) frr.*?(*?,)' I t is

frcs iiiQ data presented in Pigusea 7 and 11 asd Ifeose SK flguses 15

that ike -«duotion of Sp(¥I) or Rp(V) tiy U(3?) ua&es? Identical

resulted In the aanse eisoisnt of Kp(Sf) to a daflsiit© pasioi*

is coBtsadiotory to that ssportedl fey Salosaa ©t a l ^ ^ ' ®ho ote©rv®a ^iat iive

reduotion of Np(VI) to %(!¥) by u(lV) isas fiastesr than « a t of %00 to %(I f ) .

Xo seaolTa this disorspaso^ ^ e osparJiHeats of Soleras at a ^ "

and -Sse results are ia;lud@d ia-Flg«Ks 1?« Tna iate iM "^tie figux©

i&at the redaction satas of !lp(YI) asi HpC'?} age eloa© to each O&OES' the

i«duotion of Hp(?) bsiag slightly faster -Jibaii i&at of %{VX), I t aay fee

inferred -Qiat the areductioss of Np{VI) to Sp(l?) b^ T£(I?) i s .a t^o^stap

i . e . , alffiost instantaneo-ua reduotion to Sp(V) a»3 thes slow raduotioB to

Bedaotioa of Kia(VI) in W? tar

ia Tigax® 19, i t is seea that atoat 2 ^ of t&e neptwaiss1 aot^ii^- s t i l l

seffiained Su i3ie osg^aio i^aae ?3aea 1 mg/ml of tl(l^) |ss gl nitric aeid

eqnilllwated with JC^ EBP eo»taisi^ %(¥I) ead U(VX)e i t is XS&s©̂  i tot

sdght hav® almost iustantaaeoaaly £ediioed"to)

farther reiuead to Sp(l?) (sspseiallj jba the pssssK©© of

tiiia ssduotion) ^Siieli is sstasctaldL© Sato 3 | ^ ^B^i 3« order to

an

of (

-feat aftar 20 isiraitea of equi3.i1>z&tion,:*0a2y.6 '̂O^^

a the ©sgani© ĵa,a© ooaoluding

setarded tfaa fartiier rGduotioa of-Sp(¥) to
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7«»1 iî ia&^-^0gji.ii[o î<FajiiI?j?-n
; '̂iii¥^¥jts I t i s tao*?a that narf^^ Qoexteaotisa of

i s the pisses: prooeosg i s possible *«»ia i t ia pr©aeat as %(?2) &

solution. SeleotiTe oxidation of Kp(V) to %(¥X) i^ ¥(v) las

toy Bakes*1*'' aM B S sueoeesfally tisod for the csext^aotion of

lay Balir ©si ^>eh%
 s To ©ehieve this i t sas proposed to add

to the feed® of the f i sa t end second cycles of -Sie guxes process to

00006 ®©le»tivo osMatiea of neptuaium speoiss to Hp(VI). Under feeso ooa-

t i t i s aeoessacy tiiat plutonivia eHould r^cain es Pu(l¥)» Henos i t

relevant to study i^ie effect of V(¥) on the oxidation

the

7 «1 *1 ̂ S S ^ S ^ S i 1 ^ steolr solution of Pu(Kf) ^as pxepaaeed l̂ r addiag s.

o°g ^° a plfttoniian solution Sm 8M n i t r i c acid and thea destsoyiag

•fe® e^eas H-Og % feeat&ge ¥a?^.dium(ir) solution ^as prepared "by disaolviag

lisle grade V«0 ia dilute sodium l^rflroside solution and then a i tx ic acid

'«as M&esl to i t to give the aeidity of about 3M9 The concentration of 7(V)

%• seducing ?(V) with excess Fe(XX) to ?(IV)S oxidisiug

i©esS.;Fe(ll)'"fey pesoa^ disuliihate aad tiiea t i t ra t iog ?(X¥) with

8aA&Xi& ̂ ^ k * ^ ' o f - ^ ( ^ } 9 - T ( ¥ ) snd^sdfeio aoid
4 ,

iogei&eE1 to give fee dea'3xed'eoneeat^.tioss. "Eh© ©spes&aents

out ia 1iho ttbseaee;of' Ii#^ !asja ; ' in a-few eases"'Sa <3ie presene© of

tlms iat©CT&le9 aa t af ter ad^iiBtisg. the^aoiaii^ to 1M i s

©stasstsd Mto'0o5.ira?Ae She platoalna tihldi isss sot

ta&oa a&.iaae.aasiiall}-of
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7«1 »2 ftaqnfttajaqft Biaeuaaiont Sii© seisults of tha aacpsriaesfes e&g»iea oat t©

study th# affaot of V(?) ©a Pu(XV) assa given la fab!© 22« f̂ sse ths@s 6&ta i t

is seen that lass than 1 0 of Pa(33Q ^ s oxidised ty* ?(?) and that the pressing

of usssius has littl© iafluesoa oa HJIS ©sM&tiose 3ii the pm?©s proosss ffee&

solution, however, evea this ssall aasDunt of P«(?I) ^j«u fescsisa will be ^da©i

to Pu(lV) fcy nitrous aoid produced 2sdio2jtioal2^ ^lieh will also TB$m® ssost

of ?(V) thus preventing the oxidation of Pu(XV)« lie is aatioipatsd ftat ^®

asaition of V(V) to the feed solution (first oyele or seoend eyele) will s©t

have say adverse effect on th® reooveries of plutonium*

7*2 The oo-Btal>ility of Hp(I?) end--aai-<|iy)t Ifeea u(l?) is used-as-Hie paeti-

tiouing agent, a major fraction of neptunium aceompaniss the aqueous Btrsaas as

Np(?) asmimiag neptunium to &e present as %(Vl) in tfee loafled osgonio stress

emtering fee partitioning oolusa ^'9-> ^s Ho êYer9 i£ aeptunium ia preasat ia

the loaded organic strsam oaterisg the gaarfcitioning ooliiian es %(lV)g i t eaa

l)s s^de to follow siraaiua ia th© os^anie stEsasa 1>y a capful ohoioe of nitria

acid concratjation ^ *^ laraspeeti?© of ihs ®̂au©i2»g ageist issei £<ar

So adsisw i&is coisaitioBj i t is aseessasy ISiat ^ e feed to

esoosd cjolo slsoali pontaia septunium as %'I?) and Tjltttoal-aa should

as Pii(nr)e Ghajspion esd (&ssne liftve ssta'bliahea "̂  ' ISi® conditions- for

stabiliaiag %{lf) aai Ste(CT) togeihor ly ©eatewUSj^ the Fe^/Fs4"5 satS® i s

1ihe solution? ficssrevsr^ -Qiis tjssald segpisa e&asss of Pe(nS) -adaea to

soiuti^t snd. tfeiaisoaifi edd & large assssai to tha aeti?© isasisso I t

©oavenient to pre|ija»,;Kp(l?) and FSL(J3F) iogethez !sy firs'fe seSueisg tha

of ssspjaaaiaffi 'and* •.pitttosi|.'Ba;to I%(rf) sM PuClII) ~w S^ssmB salphEMBte

•••and*- •Qien-:.se.lioti"W|23r.;- t^ciiiifeg Sa( in) to...Pa(IV.)- Ssy aitsoas, aoi€o
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M s©e» f£os thd elate presesteS is ssstioa 5«2 Sp(W) ±@ not affested

tmflss tbeae eaufiittesas a® stability of -fee Sp(Z7) aai Sta(l?)

ozidfet4oa*Eefection nested Sswestigstiea, Sis seios potential -of
(52)

Ja in sel l solution is - O.52 ¥ sad that of the

eeupls is » Oo74 ? « ^£0^ thsa© pot-satisl valtisss i t ie eesa that the

O3EiaatioB of %(ET) to Hp(?) ly fu(l^) is •feejsseap^aieal^' possible., fha mt®

of this ©xitlaiisst tiaieg ths pusez possess eoBtitiess at saoa

7*2 ai;' EsgerteegtaH A steak solution of Sp(I^) «as

ssetion 5»1»2 ssd a stock solution of JPa(H) ms prepared as deseribei hx

eeoticm 7<»1 »1«. Suitable aliojoots _of Hp(I?) ®sS Pu(l¥) ISBE® pipattsi iato

solutioa .oonta.iziiiig fese^a eomsstsstioas of ^s^si'SB ani nitric ©oid»

cssriefi oat ,ia the a'bseass ol1 light 6 iliqaote of

©.•fe diffessst t iss. iatesalSs isto 1M aitrie asiS aud Hi©

: o^idatioa state ®£ jappteEissia BSS S©'l© âlsBd te1 est^©ticss 7i«$i 0«5 ® '•

septusi'UBJ t&ion ^SG not esefe^stsS by ®A tas "feSsaa se tbs aaa^at of

to 1&e @ ê@ted feofi s o l a t i a

the sssalts sgs gifsa la Sables 25 sat 24 • Sfê a •t&ese Ssteg i t

•&at iao^ tfesa 80^ of %C^) ^ESlaB taiosiSissS IK the psesesso

to fceep S

to ad& ®OT estsssssl rsajoi
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So r&oovar scy neptuoiBSi vMch follows plutotsiua

step, which caa happen ifoan nepttodua ie present eu %(¥!} 1B ths

stream and U{l¥) is used as i&e pastitioai&g agent, i t is r.ee8Bsax;r to torn®

i t to the xaffinats of tha plutonium purification oyale. Shi® ea»

by adjusting the oxidation a tats of neptwaium in ifoa feed of -feiffl oyejl© to

plutoniusa product ©tseass fuoB the parfeitioaisig csolmsss

aataly as %(?) ^lidi will toa ^atacsd to %(W)

parioa» Ihen t^le solutios oont&J^ii^ Pu(IIl) ifts

with n i t r i te , t© oxidise BQ(III) t^'^'CxV) £&£ pltttoniisas pweifieatiQft

the oxidation state of %{XV) will remain uuehasgoae

for 1&e plsitoaiom pusifioation ©ysle wi3li;4<mtii^v«Sp^ •*$$&

"bo ooestsacted ^i-Si Pa(l?) ia. thila eaKil$«: f e : p ^ # a t - : " ' i i i s ' i i ^

nsptuniua i t is neosasa^ to esifiies Ip(l?) to tMe fe

Hp(v). As the oxHation of Kp(XV) t© Hp(¥) ty Pa(W

foaad to bs very slow as geez» l^ea'^ie fiats .psegenfei ;ia.;aeoiion'7«^:*3* thfi

easts, issa attsaptefi at h-Jgtier teE^ssatsirea asi th© xssolta S3?@

fh® expa^iKesital pEOQedujrs for ibsse

earns as that desosibea in section T«2.1 escespt that «stai«ai is

present eape^ii^atBa >."

ami.discussions Tlie data o'otaisiafi on the ©sidattoa 0^ %{X?)

tgli©^ tsmpemtwws SES girsn 3a 2abls §5e Si "is mm £xm

that Sp(l¥) ©aa 'bs oslSised e,laost t^s-^itativelyt, in S

highei? t®z®smUxeB > fhe eojapositiea of ih& eolutioa

stuilas is sissHas to the anticipated fe.ed-eolutioa cospositiea of .t&o
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&B8om3i]g §0^ BM 100 of 1ho total

ssgiisstas £d31©» tiu» plut-oaisis stssaa fiu^issg fa© parfeitioai&g stsp

fa©fl ia^taa of tli© •pleteata fsusifieatien oyol© i a 13i© f a m ^ r J lsnt

I t i s j t&©E@f©i?0B pos@i"bl© to ©sia^e© %(W) l

to %(V) i a "feis period of t i » o All tits aeptismi^ss pweeat as

follow $ia aqpaoea isff lnats fsc® «hi6b aeptuaius eaa Is©

"by eomb&siteg At with î© saff iaate fsoa tixsniiu3 pu^i^ioatioa ®y©l@

presses os? %• basikoyelii^ I t to i&e prooess fes

I t i s i i s a ' f s s a ^ a flata- pE©@eat©d Is th i s

ef the p i r e s pseeeea* A®

C ) "So eaisea the osidatioa
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56 Hf (V)
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5

6
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5

5

5

5

1

1

2

2

1

1
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g
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?

8

9
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4«@

4.3
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1.9
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3.5

1.9

3.6

3.6

* jpotal Kgj,

1.09

0.98

o.ye

i.«

1.48

0.96

0.96

1.74

1.00

1*QO

§jp(i?|j
pg/ffil

0.55

09?5

0.55

0.0?

0.01

0.0?

0.0?
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0oo9
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O.69

0.66

0,65s

1.75

14»
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0*91®
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Kil
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l «£D •JQtUSeXOB OF THE BWfiXBOTXOH CQSFFISBiT OF BUBIG &CTPf

ffl) tiri^Cf) WITS ©oaro PEASE UBAHDE

Ho.

I

2

3

4 .

5.

6

?

Initial

is iq.phase

0 • • •

54.2 •

103*4

162.6

216.8

271.0

Equilibrium eonen.

• a , -

' .4*4-.-.

. io.s;:-

52.9.

- fi'6.,1

104.0

162.0

Org.

0

:.:"g2.8 .

40.5

68.3

83 P8

98e3

101.0

fiyiilibri
•:: H

1.02

1.05

1.08

1.13

1.14

1.17

1.18-

xm Acidity

Cteg.

0.19

0.16

0.13

o.xo

0.007

0.077

0.06S

•I«±tiS i 03!

Bistritation

3

0.19

0.15

0.12

0.09

0.076

0.06S

0.05a"

——

5.17

3.04

2.08

1.27

O.95

0.62

sseatEStioii

eoeffioieat

) Sp(VI)

3.60

2.01

a.io

1.20

0.76

0.52

0.58

of HECL in i

o.eo

0.54

0.36

0.19

0.12

0.087

0.071

Kd H(VI)

«

1.84

io83

1-T3

1.67

1.83

1.63

. 1 K

I r KdSp(Vl)

d

4.5

5.2

5.8

£.3

S.O

6.0

5.4



MQ VABX&TXOH OP TS& BIBTElBirKOS CO£PPICIEST OF KEISIC AC3B,
tf(¥I> f H p ( ^ 5 *SB Ip(T?) OTFH ORGAHIC PB&S3 flRAHIDH

I n i t i a l c&aca. o f HSO, i n i q , pba*a « 2 i

* Ida : caaea* e l
•.;. ••_•:•• i s p i p i t s

Squiliorian eefecn
of.tP, ag/sl

* Sgulliferium Acid
U

M . Oj«w

ity Distribution ooefficient I

HSO_ U(7l) %(VI) Hp(lf)

1 0 ' 0 0 I.95 0»4?4 0.34 —— 7.91 2.34 — 3-4

2 JO 2*&| -28*0 2.08 0,375 0.18 !0»6 5»64 1.52 l»SB 3.7

3 ' "'•'€«)•• ''• ?.65 51*5" "' 2=16 0»2^ 0*13 6*7 3«64 0.89 1.34 4.1

4 ISO 52.0 84»8 g»2? S.183 0.0S1 2»65 1,43 ©»34 1.8? 4»2

5 160 Ti*9 ?4»® 2«34 O«ljf CO59 1.21 ©.?0 0.1? 1.15 4 .1

€ 240 iJOoO 105.6 a»35^'" Oe!O2 0.O43;;'*'o.dl' ©«45 0.1J 1.S0 5«5

1 30s I34.5- :.• 111.0 a.-39 0 ^ 5 ........0.03J- o,SJ s»33 o«u i.6e 5»o
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4 8

• 5 4 •
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• — -
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1

©

0

0

UTS

>0§2

.51
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0
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.31

o25
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— ° *
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2.00
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2.?

2 30 lsag 2'f»? 3.13 0»5^ 0.10 15-10 ?«§2 2e65 2.00" 2.8

2.9
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EQUILIBRIUM MTA MD V-SHZAKOli OP TS3 DISTHIBUEEON COEFFICISUT <F KffiRIC ACID,
U ( ) » I p { Y l ) AND N p ( l 7 ) WI3H OHGAKXC EBflSE URiHIBK C0H0EHTRATIOB

ifo.

1

2

4

5

€

1

Init ial
eon-as. of U
in j-^oj)haBe

s>g/JL

Q

30

$ 0 .

.120.

ISO

240

100

Equilibrium® conciu
Of Uj D'lg/llll

Aq.

0 .

5.6

• > ^ - : - .

SO .8

134.5

166.0

•" 0

' -25.3
h m:

94.5

108.0

Initial coacenteetion of HHO-

»psratai® « 60*C

Ecmiliteium Acidity DifltritjutioE coefficient
M

A*.

2.00

2.05-

• 2 e l |

g.24

£»30

Org.

0.445

0.559

0.S83 " -

Qeise-

0.S42

0,115

^ » •••0*105

M05 5<¥lF

0.220 —

0.175 7.08

^ ̂ B r 5.36

"OiO8|r-' "ZwjO'

O«O62 1,17

OoOgO 0.80

0,044 0.58

Hp(Vl)

5.97

4.41

2 . «

1.24

O.C0

0.45

0.55

iniq

Np£r

2.7S

1.87

1.18

0.52

0.29

0.22

0,20

.phase m M

1,61

1.65

1.85

1.72

1.78

1.76

Ed$p I¥

2.16

2 4 5

2.33

2-34

2.05

1.65



ffi BUBIC

of-5SO_ in Aq>pljase » JM

Expt.
Ho»

I • ,

2

3

4

5

6

7

initial
coacn. of I

0 .

30 .

SO

120

iao ;,

240

500

Equilibriuo eonm.
of U? jag/ml

0

g-50

7 4 2

32.9

139,7

14.9

P«f.

' 0.

57.5

75.5

102,3

102.5

Sjuilllbriua
: • • • . , • M

M- ..

3.05

3-22

3»42

2.54

3.56

Aeidi ty

OrSv

0.638

O.52y

0420

0.265

O.194

0.168

0,151

Distribution

3

0.22

0.17

0.13

O..O77

0.055

O.O47

0.043

10.76

7-75

2.29

1.16

0,73

O.56

coefficient

1 Hp(Vl)

8.11

5.62

3.49

1.27

0.65

0.41

0.31

Bp(l7)

4.84

5.27

2.04

0.81

0.42

0.31

0.28

1

2

1

1

1,

i«

.D(Vt)

mmtw

.91

,22

.80

.78

.78

.81

KdNp(W)

d P

1.6S

1.72

1.71

1.57

1 = 55

1.32

l . U
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CKIDATIQH OF Hp(lV) IB MITBIC

fise of seaotios
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WFECS W HJTKOUS JCID OH WS DI8TBIBUTION OP
) IB BI1BIC ACID - 3Ofi TBF

m 1-2 ng/ialt I n i t i a l aqueous fl^Wj,! •» O.C^9 M

lleaotlon t tee «• 2 hours? Tiae of equil i teat ion & 5

Biotxibution eoafflsignt (Kg) ©fetais©$ I , of
after a l t a - tag the reaction to QeOlj_ <g pQ*2 ^

S Boom

I , 1.26 1.28 1.0? 1,40

2 1.90 1,90 1.79 2«C4

5- 2*8? 3^92 ^»8? 2»95

4 4»M 4.14 4»21 4»20



OP HIRCUS ACIS OM IBB DXSSStBtl'TIOH OF fip(XV)

IN MITRIC ACIB - 5̂ 5 TBP I» FBIBENGB OP
• \

Qjp] » 1-2 j igM? l a l t i a l aqueous uHKOg3 • 0.029 M

Saturation of 50?« TBP \>y uranium ^ 65^

Reaction tisse « 24 hojj?>8 3 Time of ©-quilibration «> 5

fe U to proceed at o*Ol M B©

Room tet,p.

1 0,091 O0079 0,076

2 0,S5 0*22 0,22

3 O»45 0.45 O«45

4 0,72 0.76 0.76
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Ff FES? OF NITROUS ACID 01 THE BISSHlOTflOB Of H& HBRMSff
AS ?!p(v} IN nmilG ACS

' Sni'tiia' aqusoaa £*S&L] e, 0*029 1

of e^-i]Libsstiois »• 5

i . , 3



fflTBCT OF HOTQUS AG1B OB THE EtSfBlISTXOS 3? Hp.i HffiBENI- AS Bp(v)
Iff HXflXO -ifiXS"* SQjfr- ^B? IE IRE5BIOS OF

».5-10 }2g/ffilf* '{$2 «• ICO'

«» 2 hears 1 Tis© ©f ©quilibratioa «» ^ Bin*

coefficient (it^) sbt&iasfl ef tos
to'-'psoooed at

Hoc-a

2 • 0*029 ? "O.O97

3. <"

4 ' C

2 OsOTS ' ' 0o068 O«,1O

5 . Oa0|2 0<s23 0,32

4, . '""o'iofi o«5l 0o59

0,

09

12

58

53

0

0

0

.17

.55

.90
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, M

M

2. .. . -o

3 . 0*31

4 0.47
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CO-STABII-XTf OF Hp(lCV) AND

[ u ] - ?O Bg/rol| [Rs(lV)] » i l l

Ini t ia l , [Np(iv)3 - 12 sag/ml

Tims of re&etioa

hours

2

4

6

22

46

-9fi Kp(lV) i

21 HNO,

99

§8

98

96

92

99

98

: 97 ~

91

Hots* Ini t ial ly Hp(V)" «a® ;aa&5<i --fo

adding 09

The Ba(XIl) £<n;m$ was • then-(Q^id&e^ to )>^

edging HaHOg. . The •' reaction•• ]eia^ties' were ••£oixbtreft

af ter fee additloiii of IaM0,>o . •



Of Mp(lV) AND
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5 ligMl

•••3 ••»•• 155 W i ?

fcy$: * ;2f4 *ag/ali|

2.1M*

2

5

-24

54

24

0

99.0

98.6

98.5

95*3

96o9

96.9

96.8

96.6

96.4

92.6

85.9

57-7

99.4

95=3

20



QCIBAffXOH OF IpCSV) W Bs( l f )

initial

HO.

4* 113

50

29*2

57 50 15 65 14.6

30 87 89«6

11? 60 15 974 45 *0

5©

15
30

15
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15
30

67
93

m
87

974
99*5

1.1

2,4
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FBGURE

25 50 75 100 125
ORGANIC PHASE URANIUM CONCENTRATION, mg /mS.

2 . VARIATIOM OF THE DISTRIBUTION COEFFICIENT OF M p ( I V ) WITH
ORGANIC PHASE URANIUM CONCENTRATION.



2M HNO3

3M

4 M HNO3

TEMP 45°c

0 2S 50 75 SOO
OR<SANSC PHASE URANIUM CONCENTRATION, mg/ml.

FIGURE-{.VARIATION OF THE DJSTRIBUTiOM COEFFICIENT OF WpUV) WITH
QRGAM8C PHASE URANIUM CONCENTRATION.
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4 M HNO3
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^ _ _ L

75 JOO 125

ORGANiC PHASE URANIUM CONCENTRATION , m g / ml.
OF TFSE DESTRIBUTIOM COEFFICfEMT OF M p C V I ) WiTH

PHASE URAMLUM COWCEr»STRATSOW.
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