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FBR Fuel Reprocessing Experiments at CPF (5)
Annual_ Report for FY 1983

Hidechiyo KASHIHARA, Misato HORIE
Jin OHUCHI, Kazuya IDEMITSU

Abstract

FBR fuel reprocessing experiments were performed at the Chemical Processing
Facility (CPF) with eight mixed oxide fuel pins burned in the experimental fast
reactor " JOYO",

These expefiments’ produced approximately 110g plutonium and following informations,

The fuel dissolutions were completed in 4 hours by boiled 3.5M nitric acid. Undisslved
residue was recovered to be 0.2wt% of the fuel burned to 40,100 MWD, /T and mainly
consists of Mo and Ru. Purex method was adopted in the extraction process with
mixsersettlers. Hydroxylémine nitrate was used as a reducing reagent of Pu. The 3rd
phase was observed at the interface Eetween organic phase and agueous phase in

coe-decontamination process.
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Table 1.1 FBR fuel reprocessing experiment at CPF
B = 8 £ 1 O £ 2 @ £ 3 m
2= B £ PPJWIH PP]D2U PPJX13
Burn up (MWD1) 4,400 32,000 40,100
Pin EE 2 2 4
MOx  (g}* 659.6 662.8 1,295.8
DUO; (g)*¥ 376 377 753
Pu (g} ¥¥* 44.5 45.2 87.9
U (g} ¥Hx 536.9 5291 1,054.4
3 B B MRF574€ 9 A30H MFI584E 6 A17H MFI584F 9 A28 H
w ® g BF1584E 2 A28 K 6 20K 10848
ME LA 70 3A148~3 A58 6 B28EH~6 A29H 11B1B8~1182H
115148 ~11A 158
12A5H~12A6H
(338D
mmme2 420 | 3A22B~3H30A TESH~TRAT7TH | W54 1 A18H
~1A19A8

BRI B 0 A A

Pu $El+ 170

4878~4888

4 4218 (&)

5 Hl6H~5 A1i8H
{(GB)

5 H18A ~5 H27H

7HISE (&)
7 H20B~8H2H
(GB)

TA2IE~8A3H

1H238~1H248

1A26H~1A278

2 H20H~2 A23H
(GB)

2HI3H~2H16H
2H200~2H23H
2R2THE~2 A28

iz H 5 H24H (MOX) 8 108 (MOX) 3H9E (MOX)
5 A318 (U) 8H8H (U) 2 4238 (W)
‘ 2H298 ()
SATH ()
MOX ¥R (g 46.93 (Pu) 40.07 ED 82.9
.73 (U)
(g) 1.45 (NU) 1.35 (DU, EU) 2.7 (DU, EU)
Pu (g) 29.0 27.0 54.6
Uu ® %X (g 546.4 425.9 886.7 .
U (g) 453.4 354.1 TE2) 734:6
*  PufHfiHEERS 1) dxifes 40.25¢

** Pu, UERH»SEH
*%¥% ABESMART =~ FhoBEH

BHEEEllE 40.07g
B2 &#mky 7 ) 5L caline.

HE x 0.848=UR< LTHH
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Table 2.1, 3ED &Ky bREBOR 7 ¥ 2 — MERT,

55 1 BIEERIIBEEEE 4,400 MWD/ T DERERE % 28R 0T, BIISTE 9 A4 5 BN584E
5 Bichhid T, 5 2 ERERIIIMAEES 32,000 MWD,/ T OBRAFEE © & 2KV T, BII58E6 R
5 8 BTk T, % 3 ERER MR 40,100 MWD,/T OERME © >~ % 4ERAWT, BHIS84E9
i SRS 3 Al T 1o,

Table 2.1 Schedule of hot test in CPF

E B F 57 58 59
H|l9 10 11 12|11 2 3 4 5 6 7T 8 9 10 11 12|11 2 3
F v b RER %llﬁlfﬁﬁﬁ I%Zlﬁlfﬁi%____ H3m A& .
i | -4.4020 S_IED/I v 32.0301‘;4\?;13/': V:m. 150 é\_&EFD/t
= "  [m < <
] [ i
HiE - B m A L
. & . . E I{ 1
>= F‘z% 5!’3 4 =B 4!:!:1\
n_ = & - | —+m
Pu # ® z:a:u:q im1 L::!.“‘
X s -
B MOx'®]  MOxi® MOx1 |®
= # U ué u e
i e
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Table 3.1 1T, F1EIFZBPLEIHRBT TICAWBEO a7 (MOx) BB OBLELRM:, Rk
B, BHIBE, FPOLEBEAERT., Fig. 3. 1itid, ThoOBELEA > TORESEOFRIT B

LHNEZXRT,
Table 3.1 The record of the tested fuels

H B £ 1 @ £ 2 M £ 3 [
Pu B {t E o118 % # 18 % ¥ 18 %
BHEEE&R M (hr) 4 ~ 5 6 7 ~ 14
1% i B (t/ch) 3 2.2 3.7 ~ 4.0
o B OE 1,800 1,600 1,700
B & B R (hr) 2 ~ 3 2 93.2 ~ 93.7
& B (% TD) 93.5 ~ 93.7 93.9 93.2 ~ 93.7
& 7 4 > 95 % > 95 % > 95 %
3 T ERE R (MWD T) 4,400 32,000 40,100
WO B ¥ (AR 430 654 648
Br #% % (ORIGEN:ZEM@E) | 160CiL 2vrv 350Ci, /2 ©v 850Ci 4
FP & gt & (%) 1.26,/2¢ v 7.94/2 v 21,1/ 4
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Fig.3.1 Location of the tested fuels in reactor " JOYO"
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Fig. 3.2 ikAEE7 0 — %77,

B TREBO TR Y2 1 RF 283 T EREB L, BRIBEBVTEHISMOMER
ERAOVT, 2EKRE LR ARPOBBR 2Ny FTEM L, BEARBRBLUKSERELZROTERE
EEEEL, NEREREAZEN LI, 97 &7 =Y 208 BEEE200 9401, BBES
SMICHERLItk, HBRPETERIZEVWTI+Y 2 b3 2AVT, FPERELL, KETETHE,
WEE FoxvaT I VERAOT V=9 AOBTETY, 95 VETA = LERER LI, ¥ 3
VEBRET NV =T LEHEIT, BAHEBE FoF VT I vEBOTERAT 1%, <4 27 ol
;MmTHERIC LT,

B B
& i3
wm R " OB
¥ OB OB
2 &
RPN AN - I v 7 vE B
MOx ;} — T ;?‘77555’*

Fig. 3.2 Flow sheet of the FBR fuel reprocessing experiments



PNC SN841-84-126

31 B OB
BB EVICEENTWRFP A R, HEE 4,400MWD,/ T DIEESAKR VT, FP#RBEOH
40 BHTUFBALE & FIBFICHUH S Ndc, Table 3.2 KERBIBOTHIMI A I V7 LY HRD
BLBI/ V7P HREBIEHS 28&%RT. Photo 3.1 KHMKFOBE4.Td, BIMERH%D
FRLTBLT, MoORBIERBIEBILATO ., BRI -FEPREDEA{EHN-TEYD, &
BEMAD LR LDEBIANEL BRER - 7,

Table 3.2 Amount of released ¥*Kr

% ® moE B 5By B B OB O BUWTos i =8
(MWD, T) (Ci) (Ci) (%)

1 = 4,400 001472 | 0322y 4

% 2 [ 32,000 0.69 /2t | 1.3 /2 35

% 3 H 40,100 1.8 /4y | 29 J4vyv 38
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Fig.3.3 Cross section of dissolver
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Table 3.3 LRFAR T E OEFBEA B LVERBRTEHEORREOHENRART, BEATEDO Y
YEFNE =Y LADGEEREIZ 200 ~400 80K AL SIEIREL 2,

Table 3.3 Condition of dissolution tests
| | g1 [ g 2 @ g 3 M@
B Bt B (MWD/T) 4,400 32,000 40,100
HEEE U (4) 537 ‘530 1,060
Pu 45 45 89
HEREE (mol/?) 3.6 — 1.9 3.5 — 1.9 3.6 >2.4—~>2.9
2 & (&) 3 —2.2 3 —2.9 3.3 — 2.6
BREE (C) 95 ~ 97 95 ~ 97 100 ~ 101
75 R R ~ 10 nr
TR ~ 0.5 ni/hr
MRERE ~ —200 mAq
BB T B
8] (97€) 240 172 385
Pu  (8/0) 20 15 29.5
FP  (rCi/¢) 10 43 100
HNO; (mol¢) 1.9 1.9 2.9
% & (0 2.2 2.9 2.6
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Fig. 3.4 Concentration profiles of digsolved - solution (U, Pu, HNOQO;)

and monitoring of **Kr .
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Fig. 3.5 Analytical result of gaseous components

With quadrupole mass spectrometer



PNC SN841-84-26

Fig. 3.6 L FPr N DEBELERT, v7=v sLAR, B4 BETEREITD AR
BTLRCEEZRLTOVS, »7F=9 A3 10BHETHELBENENTAERICHD, BUE
STWBTEERLTNS,

10¢

Total

10 s 144 Ce— 144 Pr

104

134 Cs

'y

[} )
125 Sh 155Eu

10®

EH®EDO FPrE (mCi

10%

10!

& % &5 il (hours)

Fig. 3.6 Amount of components in dissolved solution (FP7)
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B O NEEREBERGEL LT <, 10~20 3 TEOREIHILE LT (Fig.3.7). %
3MEFBBRTIE, FNEMBMREEE RS SR L 2, BN L - RAREEE % Photo 3.2 LR T,
COEERIR L AR EHREERECERE, s 7THRHERDH 0.4 BEEZ -1,
 Photo 3.3k, BT, HERMADSIYH LI AVERT, S ORHRIEOBE,
FRA/TRER VAT —54 E NN —-60THY, ThorT =y bOETONENED OO
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| S~ 10 EEMEEY

| 10~20 iR

1008 ARV VH

Fig. 3.7 Sedimentation of residue
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HBRRTRICENT, WY 70 SHOEBE KERGCREBODS 5 v FHERELL
(Photo 3.4) TD2Z 7w Fid, v AR7 P VBFEDHERD L, RABHURED > bREO/NE
WbD (774 V) BEER/ KEAMCERLEDOLEESR S, £ 1ERRD & XITEALR
SumDBEERB 7 4 VY TRBLID, BEBERIAE skteds 5 9 FEKBIREE LI, $
SERER T, NARERIELEERD LEREAT0.5 am 0N 7 ABHEKTEAL , SENH
BETH LRIV ZDOREBERE L,

FPrifmr@3bYVna =y aRBEEN LIGEL, IRBATTfabv-varviiEolLi
LDl Inva=y LORRFHMNELIET L, Fig. 3.9 Yna=gsbi=y DB

7T 4 ETRT .

---- B

— 7k 18
o Zr® (F1@ED
e Zr% (FE2MED
A Ru'™(F3[ED

104

103

# B (mCi)

10!

1 Il 1 1

1 J | I SR NN RN N S | 1
12 3 4 5 6 7 8 9 10 1112 13 14 15 16 (B8

10°
Fig.3.9 Concentration profiles in co-decnntamination process (?°Zr,!°°Ru)
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@D G 408
—3AX. 3AF ﬂAS
3A ey
@D {3BF
: @@@ €
3BS [3BN] | 3BX
3AW 3B =
3BP ! 3BW
WHES | 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 201 | 202 | 203 | 204 | 205 | 206 | 207 | 208 | 209 | 210 | 211
i 5 () |1AD(S)|1AX(0)| 1AF(A)| 1AS(A)| 1AW(A)| IADW(SY 1BF(0) | 1BN(4)[1BX(a) [ 1BP(8)| 1BW(O) | 2aD(8)| 24 X10) [ 24 F () 2A5(4) | 2AW(A) RADW(S) 208 (0) |20N(4) | 20F 0) | 20X (4) | 2CP{A)
| EfAmd hr| 300 | 2232 | 1019 | 408 | 1427 | 300 | 2232 | 84 |2768 | 2852|2232 | 30.0 | 1870 | 2640 | 650 {3290 | 30.0 | 900 | 11.0 | 1870 | 110.0 | 1210
U g/2| 0 0 |184 0 {020 0 840 0 0 656 | 0.08 0 - 0 525 | 0 }007 0 0 0 7404 0 0.02
Pu 9/% 16 0 |0011 73| 0 0 571 0.007 46| 0 |o0.011 0 &S| o [100
WE®m M 30| 30 |30 02| 110 | 002 05 | 0.001 30| 30 |30 6.0 02| 015| 0.68
HAN M 017 | 010
HPZ M 0.2 0.18
WnES | 212 | 213 ; 214 | 215 | 301 | 302 | 303 | 304 | 305 | 306 | 307 | 308 | 309 | s10 | 401 | 402 | 403 | 204 | 405 | 406 | 407 | 408
8 5 () |2BF(0)| 2BX(A)] 2BU)| 2BWO) | 3AX(0)| 3AF(4)|3A 8 (4) | 3AW(4)|3BS(0) | 3BN(8)| 3BF(0)| 38X (4| 3B P(a) | 3BW(0)| 4aX(0) [2AF () 4A5(4) | 4AW(A) [ 4BF(0} | 4BX(A) | 4 BU(A) | 4BW(O)
HEnt hr| 2770 | 3186 | 3186 | 277.0 | 110.0 | 400.0 | 80.0 | 4800 | 50.0 | 230 | 1100 | 160.0 |1830 | 160.¢| 160.0 | 3000 [ 600 | 3600 | 1600 | 1700 | 1700 1600
U g/2| 500| 0 434 | 013 0 0.01 0 |8x107%| o 0 004 | 0 {7x107%| 003§ O 335 | 0 |4x107°%| 620 0 |[591 |01
Pu ¢ |1%1073| O |1xi07%]1x1073 7.0 0 |1x1073 0 |254 0 |152 0.04 8x107% 0 [5x107%(4x1075| 0 |2x1075{1x107S
TR M| 002 002] 004(0001 3.0 15 27 70 | 01 015 1.0 | 003 30| 015 25 001 | 002 003}0.001
HAN M 0.21 | 012 005 | 001
HDZ M 0.2 017 0.2 0.03
— AR () 1k 48
. ) . -=-- > FHARN (0) : 30 % TBE n-MF
Fig.3.8 Extraction flow sheet in CPF (8): FFH
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% 4% 0.3 ~0.5ppm KETFIF S5 EMTHI,

BB ARBIREA 7 MBI X DEERHE LTI v =Y 45 110 # 250 MOxB R %
@YY L7z, Photo 3.5 EMKDEHE %, Table 3.4 I Z ORALAFHEKERL 7,

30% TBP/F7hv
U : 7e% HAN(mol/%)| 0.09 | 0.14 | 0.18
5M HNO: | 18744,/hr ' 108mt, hr
91wl hr | = :
L : 0.02M HNO;
' 319 m, hr
MS—1205 (HEEAIFH &k 7) &
Pu(g/8)| ~8
¥
U (%) 0.4
U (g%) ~ 45
Pu(ppm)| 7 13 | <1
Fig. 3.10 Results of partitioning process experiments
HAN(mol-2)| 0.005 | 0.048 | 0.24
3M HNO, HAN, Pu §| 1,000|10,000|50,000 U7a#7 b
U (g/8) | 39.1 . A MY T U(g/0) | 564 | 55.1 | 527
RBAMS || I

Fig. 3.11 Results of purification process experiments
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recovered MOx

fr & (wt o)

[

238

u

P
P
P
P
P

0.144

76.69

239

u

20.32

240

u

2.223

241

u

0.624

242
u

0.0436
8.13

U 234

U 235

0.2576
91.56

U 236

U 238

B (Metal)

: 27.0%

Pu

.35 ¢

1

k]

U

= B (Net)

07%

40

X W 0

| B MOx
(%235 )

Recoverd MOx

Photo 3.5
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Phote 3.1 Sheared fuel Piece

Photo 3.2 = .Undissolved residue
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(6) FPOMMES) (B, RE, MHEEE)
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Table 4.1

Schedule of FBR ful reprocessing experiments for FY 1984
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