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The Research on the Behavior of the Minor Products
in the PUREX Process

Shiro Matsumoto™

Abstract

On the operation of reprocessing process, the examination by numerical simulation
of the behavior in the process of forming and extinguishing minor constituent, such
as hydrazoic acid, was carried out.

The improvement was carried out on mass flow simulation of the hydrazoic acid, in
order to include the generation and decomposition of the hydrazoic acid by the
reaction of nitrate ion and ‘hydrazine under the existence of technetium and
radiation in the code developed the last year, and in order to solve the material
balance style in the whole of the extractor.

And, on the model plant used for the simulation, it was examined by setting closely
actual condition.

It was shown that as a result of the simulation, the concentration of the hydrazoic
acid in liquid waste of the solvent cleaning process almost agrees with the value of
the process, and these value were 1/10 of the concentration considered to be a safety

standard.

This work was performed by Department of Applied Chemistry, Saitama University
under contract with Japan Nuclear Cycle Development Agency.

JNC Laison : Safety Engineering Group, Health and Safety Division, Tokai Works.
* Department of Applied Chemistry, Faculty of Engineering, Saitama University
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7 DAk B, Purex EHUE T O A ZBWTEELTE RS DD CHHER
FORBICEDERTBY E FS T2 U-Pu SETEBIVCPUEHIEIILS
WT Pu(N)@;amﬂfméﬁz?émﬁ&@B%%ﬁlck LRI, ThonT1iEzE
SR IBIET B DI R RIERETH D, ZF D78, Purex HELETILY V1L
7J<;?;wi»z\@‘iﬁsza‘é o7 ALKERT. ThEEMEREEZETLET TR
 INESRBEORGTERT DEBT T RbELBRLITWLEN TS D
@ z@ih, 7 IAKEBIIENBEERDKK - BEREKOFERO—DELTE
Z6NTWhb,

e, WAK B 75 > b @ﬁtpﬁiﬂ?—ﬂ_ F T HAREOERE XV KEDHERY
SESARRRINEY, MEET CEZTU LG, RO LIE BB TRRS
WMETHO., COEHITT > FOBREHERZERES AREMEN D B, LAR— ROk
2 L. BT > E ™ AW Purex HEAE T O AITHEMT DEEN SEBEAERK
T2 EEEZHNT, 7 IALKBEER, SEEMICER LD TR AWM EHEEEIN
Tn?, TNETHT AKFEEIEEND D WIEMENICRERR SR 58K ¥F
J A< OhEZ SN TEEM. WAK FUET S > MERROBRED LS IT,
7 AR BB S RE R ERERE UTEKEL TS 2 REDH D70, %
45%?@0)@LE7 O+ ANTOEEZ+HIEEL TBILENDH D,

INETOMERICBWT. EBOTS 2 EEF)NELEBEI IS aL—Ya >
Ngbhi=n. vIalb—r3 /OJF%&%B?O)WE&ODF'?Lk%E&%t DIRRS.
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2% AEETII

AW T, FREEICEEFEOHINZEHED — N Th % Revised MIXSET% %
ST ACKRBERD FZS BN TE DRI I NAHE I FEANT &HH
Z{707zs UM OREI—RIZDWTRRT %,

2.1 HEI-FODOER ‘

AW THALZa— Rid, I+ SMMHS 2SR L L, BEREICBT
HHIHEBHOTO Y e KREROBEDHEEITS, 20— Rit. ZODEM
KOERENS, —DBEIX. GETERICROEOLNTEZRS(UIV), UV, Pu(lV),
Pu(Ill), HNO3s, HAN, HNO: B& N NoHy ) OHIHHEEH ZHETHHLTH Y .
Revised MIXSET (LAF. BZ MIXSET &IES) 2T 5, ZDHIK. 7 Ifbk
REOERBICHLBEZFETIHI TH D, I 2Tl HHBELEIZDOVNT
7 ALK FEOWMENZ X EME X, HSHE OB 2 KB L O0F#IEE T
DT KREBOBEEZRD S, |

MIXSET Tid, HHERICHIT 5K - EEHETNETNOAOTORE., &RH
DRE., Pu(V)ETHOEE, BB OTHEB LU FT— V%K% 5.2 % &, MIXSET
I DA ENTZBAGETTRISIC X D I ER 2 TO RS DERE - HKRBH A
SND, TORENT=HAZD &, ROT7 DK EBBMEREHOHELI BN
T T ALKRBEOEREZE R L, fIRB2ETOT DMKk HEE OWE NG 25
BT DRRITKM - BARHEENENOMHBHOTO Y PIL/AEBRBENGHEINS,

2.2 ®BEETN

Z 2Tl MIXSET # DEEETFIVIEDWTIZEIKR L., 7 I bKEBDOER -
HHBBZHBETOIHMNCDONTOAFHAZT D ZOHEETIIEBWTT It
KRR D HIHEEN L, MORS OMHEICEELZVWDDOE L TREINT NS,

T OALKREED AR - R B 2 FHE T 255 Tld. B LERTO 7 Dbk HE
BOYENXREME, RIZT7 AKRBEODE R ERD D, Z 0HEAREKICHE
o KM BTN TNOMBBREOICBT 2T DMK RRBEERD S, K
2-1 CHIHER 2D 7 KRB OMEINZ 2R T, HHEMB X UKENSHEA,
KRN THER L 27 DK ERBIT. FiE 0N BEREICHE S TKHIE - BHetH =
NENOHONERET S, £/ Z0ORICT ALKEBROZKHAAOBTIZR . 5
BNWERET S, ZHIZKD, TERNOBBRFICHEET D7 L KEBORRES
WETHIENTES, : '



KiZ, HHBEETOT D{RRROMENZA ERT,
Qaq,in [HN3]aq,in + Qorg-i"[HN3]org,in + ARHNJ

= Qaq,out[HNl]aq_om + Qorg.out [HN3]org‘ou( i (2' 1)
DHN; = [HN3 ]org,ou! /[HN3]aq'ou( o (2'2)
IZT Q ; AR E (Vhr)
[HN,] T ALK R OBRE (mol/))
ARy 7K BRBORER (mol/hr)
D, 7 IKEROSEREMK )
S in = AO
out = o
aq =  KH
org = FHHE

2.3 FIOKRBOLER - HRRIS
7 Ak RRRBLBTRNTEICE K5 U0 STl E ORI ICL D ERT

6(“0

N,H,* + HNO, — H* + HN, +2H,0 , -+(2-3)
Ko, BERDONVE T NEETIEE RSPV MBI EORIENS b
T ALK BB ER T B5, | |
2N,H,* + NO,” —“>HN, +3H,0+N,H," -+(2-4)

7 DMK EBRITIRQ-)TER L7 NoHa 12 Lo T NH#B LU Ny NESMEX A
6(6)0 :

HN, + N,H,* —>NH," + 2N, -+(2-5)

H(2-3), (2-4)THEML 727 PALKFEBO—EZ. TBP I2Hit X A MAEHI~ &
BT %, KPR 27 DAL/KEBEIT, BB S RIEL N2O BE U NoA E4
Y 5,

HN, + HNO, - N,0+N, +H,0 -(2-6)

E RSP UETBP IZHE ENAW=0, Z0108 Purex 70+ 2D o TEIZHE
BT g BEE RS DU KAKRE L THB I NS TRIZOLEET
%, TDI=D, H(2-3), C-HOKIKIIU-Pu B IRBLUN PuEE TEIZOAS
ID, TOMDITRITBNTT DALKFRENERT 2 Z i3,

—HHEHEEE, KRRTRE, UPuSERTEI S UBLOUIV)OEE(LK
INTHBHRER-,2- NI E>THEbELZ LD TH B,



2Pu** +3H* + NO,” — 2Pu‘" + HNO, + H,0 = (2-T)

U* +NO,” +H,0 » UO,”* +HNO, +H* -+(2-8)
R(2-3)DKISIFIEREITEN =0 RS D20, MIHBNICEET 2HEROR,
TiabbRE@-7), 2-8)ITL D ER - HIHERICHATIHEEEORIZ SN TIBEIC
B IN TS5 KE@-B)DKISIZHEWHIHSERNICEET 2HNE STV E
DT ALKBEBENFEET S EITRD, |
B D U-PuHELTEB L PulB TROBERMFICBVNTE. R(E@-T), 2-8)
WWES TERTIEBEORBICSSERTERI D VAT SBEICHBEINTNHS
DT, ERLU-HBRBIIETREIHDORGICHEINS EZ 5N 5,
PEDZEIZED, TOMMKEBROFERL, E RSP COBALENSEHTS

ZENTES,

2.4 MEBIBICLBZT7KRBROER - HRRK

B.Ya.Zilberman 5 O8&ENT LB & 7 ILKERIIE RS 2 D BIKRO KRS
RIZEK > THERT S,

ERSOUEROBERMRICED 7 ALKFEBOERED T ST 2K 22 1T
Z '

Ko i1, 2. 3. 4 Igheh. E RSP 2. 7OMb/KkFEE. NoHs'. BED
BmBXUEPLERL TS, &Y. BEREBOBEMEEDIZE R P UVBRKROB
EIZREADLTHED, TN EBRWT PILKRROBEIIEML Tnws, FL T,
AR RS 0.60 X 102[eV/mI|DFFIZBKEZRL. TORBDLTNL,

- ZHULRIETORE-BICR L K D IR RIC & > TER L 27 DMLk #E

M—8F NoHstE RN LU T NHetE No 2725720 THh 5, ZOWERISICED, B
SHEED. 2.0X102[eV/ml]Z Z X =k, HHHBRICK D7 Db /KFBOBEITFIE
0&i5,

PLEC& D PR BBOERBIIUTOFEICEIDRD D Z 12T 5,

X9, M2-2020T7 5705, 7OKEEOEREZEIGEELLTRIZT S

g = —0.359[radio]’ + 2.0748[radio]* — 4.0744[radio]’

| +2.7251[radio]’ + 0.0041[radio] + 0.00  -+(2-9)
[radio] ; BUHHRE
g s BURBRIC K > TY ALK EBEENER T BES

i 2 . 3&D. T IMLKRFEBEOERBIZE RSP ORAPVEBICEDKRDSNZD
T1DOT S5 TMETHT AbKBZEDEREERDD ZENTEZN, 1 DT 57
Tl 7 ALK BEOERKISUNEEL TWRW, £ T, 7 ALKERED AR -
BREIEOM A EBEEBINTNDE2 DT I TIZLDERBEZREL. R(©-9)
BT, WHBEEBZRETHE gDEMNRED, ZOEEKHAPICEETSE R
FONIMNT B EICK D MR RIS LD T LK FZBEOERBINRD SN 5,



ERLET DAERERBOE RIS E, bEDE RS UNSELBWE
E.RODIFHERSIARAZTESD,

EBED Mixer NKE T Settler ZHAETZEEIREBERESIN TN AN, HEA]
TEROELS 2 LIIHEE T, S SEEEREMNMESNTORNED, S
U LE T )V (Push-out)ic & > TEHEZIT> 7=,

2.5 F7ILKkERBDOSTEREK
7 Dbk FEE & TBP & O EFERIT. —MREIC

KI
HN3,aq+nTBP org,freeZ(HN3 ¢ TBP)org (2-10)
ERTIENTES, ZORIBDHNTOEEERIL.
[HN, -nTBP]
‘= ~(2-11)
[TBP]org free[HN ]aq
E7e. T IALKERE DS EHRIK Dy 12

5 [HN, - nTBP] _

HN;, = [HN ] =+(2-12)

THH06, R@2-11), (2-12)& 0. 7K EBEOSEAREIT. 20T OFEEEK
BEN free TBP DEEICLH> T, XKRXDLDIcEES,

DHN =K [TBP]org free - h .(2- 13)
BT OEEEZ K BLORIEKE n id, Kelmers 598 L X Zilberman 5@
IDHEETNTNWS,

Kelmers & O®WE T, A0 TOFEERK L, 25~55[CIIZBNT5~10
BEETHD, BEOLREEDITEATIHERANESNDS, £/, RIGRE n 138
1 THD, 7OMKKESE TBP &M 14 1 THHIND ZEZEZRLTWVWS,

—7%. Zilberman 513, L DBERIVNBEREDD L7 LK EEEDHE
BEEREL., ANTORIGEREBEHL TWBY, Fhicks &, 7o bkER
BEOHEMEEBIZ, 7 IMEKEBOSBEFERIIEALT S, UL, WEEEEN
0.5M LA EICB W THEEEDHIHIZ L D free TBP OBENBAT LD TH 5, il
BE. MM IZBWTERREVSE/NMEEZ 52 ENb0 s, -, BBREL
0 ETHITHT LIE D ROFHERERD ST EHTTEZ DM 9.00mol
ThHo7z,

¥z, EBROTOERABRIZBT 27 DLKREOHBIZBWTIL, M7 > F
ZONMIEBEMIENRD D, UL L Z3UL. 7 EAKERRIZE D BT L ARSEEIC
FHLUTEHNTWAIZENK2-4 L0DDMNS, T5ICT7 ALKEBR~OHEEY S5 =)
DEENH HNE, FHSIIEEL THELIARWEHHZTTTVWS,



UbEDZ NS, FO—RIZBT 27 HLKREO ARG, RITRTEHETF
JEIZ X DRD B ZEI2T D, £, K 2-4 0 S5KAH OMERBE TG U7 iE 2R
ERD B,
| Ky, /K, = -0.003[HNO, ]! +0.074[HNO, ]}

4x34HNo]m+a%w ++(2-14)
R, /Ko, ; EBRIRHK
[HNO, ], ; KA D IREE R

# (2-14)12. Zilberman 5 AR = EOEHEEK 9.0[/mol] & 0T, AT D
S ERD, KIT free TBP EBEZARICKDRD 5,
[TBP), e = [TBP, = > [M]_ -0y ~(2-15)
[TBP], s #HSH 4% TBP WEEBO%TBP I4\2 TIZA) Lmol/).
Mlorg ; FEMEP ORI RE
nm B M AD TBP OEMIEK
7= ZE. MWW HNOs DB S nv=1. M 2R UONO3):DFE nm=2 /x5, F
=23, HEEPOHHBRS IR TOMELD I EE2E%T S, BKBIC, M24T
R 7= AT OB E B LUK (2-15) TRD 7= free TBP DEBE % A (2-13)ICL A
U, 7R EBROSEGREEZRD S, 728, Kelmers 5 OFRE Tl SEUREH
BEIKELTVWEM, F2I—-RZBWTIE, TOREKEFEHRIEHR L. £/-,
Zilberman 5 OFERIZHEV, BNTOEEERIL. WMEUANOHIE RO BE ICKE
LW ERE L 7=,

2.6 fEI-FO7NTUVXA

K2-5 1A —-ROFETINITYXALERT., £, HHBOADICBIT &K
DEE, HE., MESBEBIOTEREZANTS., RICEZoNFZAOLRES
FAWT, MIXSET GE% OHSHEZTV., 7L AEBEZBR AR OBE O
T4 —)VEEHE TS, MIXSET OFtEREFRIZ. FIED 7y M IIViIcH hEhs,
MIXSET OHAT 74N, KEFOMEEE. RQ-3)THBEINZERS D
COBPBLIUHKE-T), -8) TEREINLIHEMEEDENH IZND, T 7 2L
KEEBOERBEZEHL., EXHERQR-1), 2-20%M<. ZO, 7ItKkEBED
SEEET. R(©@-13), (2-14),2-15)c k> TKD B, P hicky, il Rlopg
ALK F B D ¥R E [HNs]org,out 3B & U [HNasagout Y HEINhS,



Organic Phase

[HN 3]org,in
—

Qorg,in A

Extraction

[HN3]aq,0ut
-

Qaq,out

Production
ARH{N3

%/’“\\\v///’”\\\v////ﬁ\\

Aqueous Phase °

[HN3]org,0ut
L

Qorg,out

[HN3]aq,in

Qaq,in
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HN; distribution coefficient

H"NOs , aqueous , M
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3% HEAE

BAKRELAEETFN TSI RO 70— —hERT, b OEGBRREIE
BHEOZ M) —A%Z, SEAXHIZKHEOZA M) —LZETNTNEKT, .
3-2 ILEMLERICBT 5. ANREBLTHEOREMEERT AN NY
— A TORBBLOERS OBER, BENLBAETS > FOHENSHRL T

H/EL, '

M 3-317. HFMHEBICBITAIFTBIOE N TOKHE, SMHBOBRKERT.
2T, Kb oitse R15056~1508 D% n &L TWS, ZHUIEAHETIRY
DK BBBEORBICKABLEZRARSZEEEHHELE. LML, FRALEE
WESOE 2 70— — MER S AT . COMPAS “TIIRMALZRODES
EMTERN, 22T, R1505~1508 DK ZHEPOL . MEOEMEIKEZHEOT
ZEIED ERMICRISENTORERBZE L, TOEEDOT IHLKFED
BELLLERARDLZDTH S, ,

4 3-1,3-2,3-3 b &iZ. COMPAS FRREBRULEETIN TS oo —2—
N&E 3-4 1277, MhOSBIZEBBEOZA MY —A ERIEKHEOZ MU —A,
EREEET A VRAN, FEHESKREY A a2 3Hh BAROT 1 I E3F
Yt b oHBREENETIURL TS,
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ORG.1 | AQ'.S
x!% |
255R1401~ |- ——{255R1408~ tq V. |255R1415~ ’<;__J
=== 25sR1407 | 255R1414[—®] 255R1421
AQ.out.2 ORG.2 R:3 __l
l—> 255R1501~ —&
AQout.] <t————| 255R1504 [<}-—
5—____—é __________ e Yy  AQ
l
| ; AQ4 ——1 AQ3 ——1 AQ2 ——1 ;
| ! | 6 |
| '255R1505 -{255R1506, K)y 255R1508 <}~ {255R1509~ <)—_]
L— 255R1507 [—# —#>  255R1511
———0> ki
—+ HiH 255R1401~255R1421 Hitiss ORG.out

255R1501~255R1504:9 5 /%48
255R1505~255R1511: 70V b= Ak B3 88
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Z4—F
: Fiow{i/hr] |5.20E+02
o U (Wlg/M |[5.75E+01
Flow[i/hr] | 3.70E+02 mg%g%ggxgz ___R957
30%TBP 3 i Flow[I/hr] |5.00E+01
{ HNO 3 [mol/1] | 3.00E+00
| . |
A , v |
~ <} —— —=— E—-—J
r__,a‘1401~1407 . ﬂ408~1414______>1415~1421 »
PuBHTENS
Flow[l/hr] |5.60E+01
i U (Vig/] |1.28E+01
Flow[I7hr] | 3.50E+01 30%78P
30%TBP l
¢
1501~1504 ——q PUuR bU w7
| Flow[!/hr] [1.20E+02
N HNO3[mol/l]| 2.00E-01
e e e e e e e s s e o e e e o . NpH4lg/) |6-70E+00
! I
g . |
; H5F2R 9532 %532 }
1| [Flow{i/he] |7.00E4+00 Flow[I/hr] | 2.00E+00 Flow[I/hr] | 1.00E+00] |
Il Ju vig/ |7.26E+01 U (vilg/ll |7.26E+01 U (Wig/ |7.26E+01] |
Il ju (Wigr |1.21E402 U (V)[g/] |1.218402 U (Vig/M |1.21€+02] |
I] |#nOgimols |2.06E+00 HNO 3 [mol/1] | 2.06E+00 HNO3[mol/f] | 2.06E+00]| |
{ N Hy[0/1] S.80E+I00 N,H4lg/1] | 5-80E+00 N?_H?[g,[] 5.80E+00 {
| | s | |
L oV oV oV <}
L___] 1s0s 5|1506,1507 p| 1508 pfis09~1s1b

3-2 ADNBEELHREOHRE
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74— F

AR - 2057
|
l |
| |
; |
| |
1401~1407 1408~1414 J 1415~1421 :
Sl 7 T lex 7 s 7
— e b SHH1)146.0_pl+ b S%H#(1)146.0] |t 5 &R(1)146.0
[ = £ Y941%(1)48.0 3 +44kH(1)48.0 = £ 94418(1)48.0
;
AQout2 B Pu #8419 '
1501~1504 | 1
B3 4 >
AQ.out.1 <g———ENF&HE() 65.01 ,
S+ 4EM() 21.0[ 1
" R _
Y5FR T S5+ v5F2 PRbY v
| I |
|
1505 ¢ 1506,1507 ¢ 1508 l# 1509~1511 |
(e no [ lEn on [ lBs n Texsy 3 <!
| | bS&()257.0] 1 b S5&(1) 257.00_ |t M S&#(1)257.0_ |+ b S&#(1)257.0
S HGE()85.0 | |SA44I8(1)85.0 | |SHYHIR()85.0 | |3 +H4i(1)85.0 _l
?~—DWME
—— A48 ORG.out
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AT BREEER

G E 2.0X10-2[eV/m]] T R1505~1508 TERLZIFY S DEH n 2
BRUEBOY T D REREE QKBTS T Db KkEROBEL(LZH 4-1
W R A O E R TOBELRLLER 4-2 1R Lz, £z, A
FU—ARBITDT KR EBOBEEE4-1ITRLE.

K 4-1 BEKUE 4105, SFHERSOBRKEHELT L. BN T IALKR
BEOBESLEMLE. LT, n=3,4 EEP L TWIZDNEBERLIX. D
Holre 2D EMNE, 7 IKRBITEMERNZ V., Thb5 RIERKEIE
B5E, ERBIIEMT S, ZL T, BFONSRERENDIESIRDHDT, IF+Y
I OBEBIEn=3 VEUTHDHEEZADLES D,

WHRELEEFIINT S hOYS U REREMO OKE) 2B 57 ALK
DOHMEBEIC L DEEL(ZK 4-3. K 4-41TRT . £2, U RERERERHD 0K
) IBT27 DILKREROBEBIVETIS T > MIBT2EBRER & DL
EF 4-21TRT. ZO, FHEMBORFRE R L. 7 IKREORENRKE
L5 R=0.60DEZDEEHNWE, Xz, 7%1:75(%&@%7& MY —ARBITS
HEHEERFE 4-3. £4-41TRT,

[ 4-3. X 4-4 Tl. R>2.00 b‘iobj‘é?/mm?&@&m%f*’éd* LWz,
ZHud, R>2.001cBNWT. 7 OMLKBEEIIHEFET D NoHsHT K> TIRTHES
. BEEOEIC L D7 Dbk EBROAERITIFEAE RS E#E 2@ IhTn
570 TH5, £ T, R>2.0012B1F57 DMLKKREOHOEEIL. R=0.00 (&
BHERIZE D 7 ALK BB D ERDBEVWERELZEE) DEEDRE AL
TENWTHAD, TOTEEZEAT, K 4-2 TOT IKZEBROBE DR K H

(R=0.60 D& X) ICEHT B E, TOMEIZTTRT3.0Tmmol/l LR ER->THD,
7 ALK ERE DIEFIE R IBE TH 5 50mmol/l 2 FlE-TW5, FKICK 4-4 128
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Pu FHIHEIE O TOERER LS I 2 b —a VIZEBHRME 11 FEEE
D TWBMN, FIROZ ENEEL TS ERDNS,

7 Abk%&@maqﬂfmﬁfﬁzlim BT FHRE LT Te NEET B & NH4*
ERR T B8, Z D NH 0 il & RS U CTHERE Y > B2 LINVERRT 7]
BEMEDNDH 5,
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HN, +N,H," —=>NH," + 3N, 4
NH,* +NO,” —>NH,NO; (4-2)

WEEY B AIBHART TR, EAIMMOERMICLDERINS &,
BBEMRRGER I UBRSET 2 L0Wbh T, €O, 7 IALRERIZT T
1372 <. Te RWEED EMDED EDRIBICDNT SRR I 2L —a v
I—ROBARBNBLETH 5,

U5 HERERE OB I by A O, Z0kDOEREICLD
BRETOR 2 DRNB5720, 7 ALKEBROBEDRFINDS Z LABREIN5S,
Tk, BETOEAbEDRET DMK BEOFHEI— RO LETH 3,

PLEoZEZRIZLD, 581, 5 BXUOTIN MU LRI O A EEEL
FFEME O — RO, X510, SHEOWUEEMZ FRT 57201 I3RE L bEEL
~HEI—- ROBENLETH D, '
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HN 3 DRE(mmol/1)
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%41 FEANY—LKBITBT7 kKRS ERE

AR
EREn (mmol/t)
(E®) 15010 1504¢m] 150540 151140 150580
(7k48) (F#8) (k#8) (F&48) (B418)
1 1.79E+00} 3.29E+00} 1.27E-01] 4.39E-01] 2.49E-01
2 1.90E+00] 4.29E+00] 3.99E-01| 9.07E-01| 3.23E-01
3 1.91E+00| 4.43E+00| 3.98E-01| 9.76E-01| 3.35E-01
4 1.91E+00] 4.50E+00] 3.98E-01] 1.01E+00! 3.39E-01
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(mmol/1)
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% 4-2 T KBEOBEIIOWTOFEERE
EFNTT 2 MCBIT D ERME S D

D1 D 2
FER A ETEAER HERH EHEAER
(mmol/l) (mmol/l) | (mmol/l) (mmol/l)
U P BER 0 :
(1501 H (1) 4.18 3.07 6.04 2.68 |
1503 5.11 - 6.28 —
Pu 2 ERH 11 |
(1505 H 1) 5.58 0473 6.51 - 0.471
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%43 TIMMAKKRBEOEA M) —LAXBT2EFEER (TO D

TSR E R | SHEGEE (mmol)

(X 10%eV/ml) 1501 H 0 1504 Hi O 1505 H O 1511 HO 1505 A
Ok#8) (B HHH) (7k#8) (F#4) (EH4R)

'0.00 1.73E+00 | 3.31E+00 1.24E-01 3.72E-01 2.50E-01
0.20 1.94E+00 | 3.45E+00 1.37E-01 5.72E-01 2.60E-01
0.40 1.91E+00 | 3.18E+00 1.26E-01 7.37E-01 2.41E-01
0.60 3.07E+00 | 1.34E+01 4.73E-01 1.32E+00 | 1.01E+00
0.80 2.85E+00 | 1.23E+01 4.33E-01 1.30E+00 9.29E-01
1.00 2.97E+00 | 1.27E+01 | 4.49E-01 1.31E+00 9.62E-01
1.20 1.86E+00 | 3.01E+00 1.18E-01 7.68E-01 2.32E-01
1.40 1.91E+00 | 3.20E+00 1.28E-01 7.13E-01 2.42E-01
1.60 1.98E+00 | 3.48E+00 1.41E-01 | 6.49E-01 2.62E-01
1.80 1.94E+00 | 3.47E+00 1.38E-01 5.55E-01 2.62E-01
2.00 1.78E+00 | 3.28E+00 1.27E-01 4.24E-01 2.48E-0 1
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%44 TOKEROEZ N — MBI BEEREE (20 2)

EHEAEE (mmol/l)

HOHERR | -
(X10#eV/mD) | 1501 O 1504 0O 1505 H O 1511 Hi O 1505 A0
Ok | camE) | ok | Came | G

0.00 1.70E+00 5.60E+00 1.92E-01 6.00E-01 4.22E-01
0.20 1.88E+00 5.64E+00 2.03E-01 7.96E-01 4.25E-01
0.40 1.95E+00 4.73E+00 1.67E-01 8.75E-01 3.56E-01
0.60 2.68E+00 1.44E+01 4.71E-01 1.40E+00 1.09E+00
0.80 2.51E+00 1.32E+01 4.30E-01 1.37E+00 9.95E-01
1.00 2.61E+00 1.37E+01 4.46E-01 1.38E+00 1.03E+00
1.20 1.95E+00 4.40E+00 1.54E-01 8.91E-01 3.31E-01
1.40 1.98E+00 5.08E+00 1.88E-01 1.01E+01 3.99E-01
1.60 1.92E+00 5.29E+00 ' 1.88E-01 8.26E-01 3.98E-01
1.80 1.87E+00 5.71E+00 2.06E-01 7.70E-01 4.30E-01
2.00 1.81E+00 5.98E+00 | 2.11E-01 7.58EV-01 4.51E-0 1
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Table 1 Flow rate and concentrations fed into co-

decontamination process

Burn-up  [MWd/Ut] 20,000 30,000 40,000
Flow rate [m3/h] 5.0X1072 5.0X 1072 5.0X 1072
U(VI) (g/1] 250.0 250.0 250.0
Pu(IV) [g/1] 1.85 2.38 3.20
Np (V) [g/1] 5.05X 1072 1.09%10-1 1.92X 101
Np (VI) (g/1] 2.16X 1072 4.67X 1072 8.25X 102
HNOS [mol/1] 3.0 | 3.0 - 3.0

~ HNO, [mol/1] 2.0X1072 2.0X 1072 2.0X10"2




Table 2 Flow rate and concentrations in scrub and strip

solution
Scrub solution Strip solution
Input icon in Fig.7 No.O No.3
Flow rate [m3/h] 5.0X 1072 3.2X1072
HNO4 [mol/1] : 3.0 2.0
U(1Iv) [g/1] - 71.4

Hydrazine [mol/1] - 0.5
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