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Electrolytic Extraction of platinum group metals

from Purex process solutions. (2)

KOIZUML K, OZAWA, M,

TOGASHL A

Abstract

Elimination of the ionic platinum group metals (palladium, rhodium, ruthenium) and
technetium from dissolver solution seems to be an effective method to improve the
stability, reliability and operability of the extraction process in spent nuclear fuel
reprocessing. Some fundamental experiments were conducted for the purpose of
establishing this new method. A method of electrolytic extraction to separate and
recover such metals from Purex process solutions was investigated.

Potentiostatic investigations of platinum group metals were carried out to identify
deposition starting potential and rate in a nitric acid condition.

As the results, it was found that the deposition rate depended on the electrode
material, temperature, nitric acid concentration and coexistence ions. The deposition
rate were found to be related to the polarization potential, and the optimum deposition

potential was specified for each of platinum group metals.
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PR OBIE CRBEEY 33 CWaA DS BESPOERE 1t BV 4kg DEEELE
DERT 5. D Puex BT & AMBHOBREIC ST, BRI EIND ASETHRIES
LEFETT. 414 VKBEORe O—8, Tabb U= b T b=y adbgliE,
URUPu&&biZ TBP CHIZI NG, T0hd, LDELREREEFELI LOCRAMBETESLS
B4 ALEFfSH D, METELEEL QI LTV, T, ASKERIBBENCBVTRE
Moy FREOERLEZ 6N TWD, ¥ Ru O Purex 70 XA ET TR, £0OHD
BLAVEE»ODOT7 7 F PR/ ut A EES 52 5, Puex 7TULATHELLET
74 F— M, HREEE L U CEE O Purex ML EEC TRU TEOMA % BB L L T Horwitzh
2 & o THIS 2 L7z CMPO ( octyl(phenyl) —N, N—diisobutylcarbamoylmethylphosphine oxide ) % &
AELTHWARy FRERIZBW T, A S RIS TOFELEDIRE VDI
TR EEELSTE T, FHRII Reed 10 10~15 % FEBHITICBREL . ¥

L7edfoT, ThoHSRTERT Te LY 4 2 VEEICRET 2 L3, filiEENR
HEBER L, FEEERV 70 AOERESPFTE S, MA T, ThORKRIFLEET
L=, S8 - @INTH Z &l Purex 702 XOFECH - M MEEL 52 5100 T L,
Tt AeEOEI A Ml b ohBs T Eth b,

CHOREFRVWTNLERHCHENELTERTH L 20, ERMICHIERILEHFRICLS
SR - MFTRTHL EEX LN, BRAFHFHEI L 5 EE, Ro 0l L TR ERRE
KEo THERSE2HEY V9 | GeRTHERUTCRHERBTICL o TR S 2 5% 7 Y
B EFBEINTVWE, LAELENES, ShsOBIETE, BB ICEMBRBESE TRITHE
AR 2 v ) Blb S, BRERIBESAG BT AROABEEATHS, ¥

HRICBW T, Be ZEASETR OB RHEEN L HREE. SEMEORB. 25002 Pd
RO Ru R BT B AT A2 T e R Bo R Lz, ¥

FHTH, T SRETBEHF B 5 BEROEBNL ERLEEHOLBEITI £ & I,
EREREMHOEBYHNE L, SETHEN S 2 235/ + v 08, RUTHER IS 2
ARFA TV RCBEOEB L EXBE Lz MIRRUARORBFIC OV TE 1 —1IKFRT,
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2. X B F§ &

AR T, BEETH (Pd, Ry, Rh) OBFERHEEL LT, ERROBEECROMBRE
o B 2B EM RUITINERES ICo T, SESEN. BHEH. BEHE. WRIRE.
Wi, I (U) 1402139 2x—2 L LIRBRETER L,

2.1 HEEKE
RBCHCZEBLE.2 — 1R T, BFEEE, 200ml ¥ 7 AREFETS 2310
B, EBRRUERAEEIOK> T3, BRlE., SREERUTRRORELT o 2. 18
B, RFrvaxyy Ve AwTHE L,

2.2 HREEH
Hid 150 pm T—EEEE LT, FHEETROBEE 10° M CE¥ L, RB17
A=k, SRREMN., RN, SEE. BERIBE. HERULEA T L L, HBR
B, BHEERVHLW OMRBRBFELFELCI0M 25 L THELL, ARBTI, X
HAFVELTERBEROERESTHS U 2 Avi,

ﬁ-_ﬁ)i‘ GA—%
(DR R 1150 [ rpm ]
QU &R FEIRE S (1 [(M]
@R EAL © 408~ —2.0 [v] (vs.SCE)
@ fi a1 D01 ~10 [ min ]
OB © Ta Ti [—]
ORSRRIR .05, 1.0, 3.0, 50 [M]
R iR : 30, 40, 50 (€]
@ttr 4 4 >~ (U) B : 107 107, 107 [M]
2.3 REBAHE

PlE LT, SBEMNE/T A — 5 & L BIRPdOITIFHERR 103 5 BAERMER (
Potential—Time—Sequence) RUR O n B~ B (BT, EfELeT) 5.2
= 28R T ARBREUTICRTIEBL OB Lo, hb. RRRPR, Ry—F—fH&*
y PV IRE ), HROBERVFEEET o1
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AIRETE, MEFLAY CTERBEEOMERZTI L LI, BAIK L Yo ERE
T %
@ WERLHCCEEREZFRICT 5,
@ driEBEAlE Ay CEE EOMSER Y B L.
@ BB IET.

AIALE
ATRTH, BEE27 /- FOETAZ LI - TEBFHOBERILET .

@ B2 1RLAT7 I 2TRICHEMEERER 100 ml AL, HEX—EKE2F
Thy b7 — ML o TMET 2,

@ BWRF—B ko ofR, BEEHEBEEREESICEy b T 5,

@ Bt 0~20V ITHEEMEL, BRET LOAHY % B3 & TFFLT 5,

EBMNER
AHfETR, EEAERLTTVHERTHE*EERA~MIR 2 ¢ 5, RETHTEE

MEUVERERICOWTIE, RBEtr R,

D BokPd 2 SOWEEE 100ml 2FEALZHO 79225 HEL,. HEA—EICE
5FThy M Tb— Mok o TINBT 5,

@ 2) THEMLLEEEY, BRPIRBEETCBLTEy M5,

D FENBN (¢,) RURHCTEENTMETY, A4+ 2 EEER L S ¢
%,

B — B ENE
ATFETH, LBOEBLBERRECL o TEEBEE E~FE LPdA 4 v OHHE

RPRIET 5. (AEFEOFHIC VTR, * 3.1 WEHEROHE " 4 5H)

DO BERLBUSHNEBEREOA- 275 ATCBLTEY 5,

@ BA0~20V ITHRIELT, 7/ — FORIKL DR LAASETR BB s
5, '

@ Zoi, FRCEDREZESET . (ASETESBELASSR, B.2-21CF
L7-35 R e ) BRAIHES R S)
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BLIECERHERT . (BRI ERIFEL 2T TITH)
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3.

1

3. A &R & R

RO REFE

SEEL L B/ DS BMAMRE LS THIEL 2 E fifofz, B.3 -1 KFRT, &
nid, HIRPAMEREE L AV, PdOITHICE X 20 RELOZR I oV THALRBR TS
LRIT— 8 THh, 18 VARKALNIZER Y — 2, BEEWICHE LAMTENE
WIS B EELONS, Rh BT Ru K2V Th, ARORBRIBW T, BBRBHSHE
B3N BRENBILBWEROFEH L, BL3 -2 KRT. oL, EASKT
RL-sTHLNIBAYRL2I L, 20T ERBAZH 20V C—ERMREL-
% BCIEBRBTUELZES, COLIRBRY—2RELAVEDLNEVI Db,
EPBEbR - ERY — 7 AEBRE L~ LS TROGBRER L HBETE 5, T0E
SEFFHL-EERERRERIHIET 20 L, 20BRE»LUTOMRL Y IFHEY
BHLE,

HFHERLHE IV TRARTHERIC Lo THIET 260 L RE L, SEHERIETE
fiid, 2y 2 roRNE AV THEEARE P CORBEICRE LETHE, L. O
EREERDOERA 4 VIRERVHBRBE L > TEILT 5,

Pd = P* + 2e” E;=+0.685V (vs.SCE)
Rh = Rh¥* + 3e~ E,=+0528V ( ALE)
Ru* = Ru* + e~ E,=+0019V (AL)
Ru = Ru* + 2e” E,=+0230V (A.L)

(B, . EHERILBTEM )
CORIERD S, BEETLCHL LAASETROBEI R L 1kE 5,
BHESE [C] =96,500 X #7l LATED TN X TEOMEK

CORL DFHETHE L

3.2 #riiEAsGERL

SEEN T T o BUNRRE LS ¢ Tl LAE.3 -1 & b, BHER (Thbb,
BEETHERVITET 2) &, $2BML ) BWARWT AT L Lo THDRL Z LA SH
b, TOMLY, WHRREIOM OLMET T, PARSEEMNS 04 V B TERET S
Lo THMT A LD, ZOBBERYPRAL NS ZoBEM L N BIGEMN &
W Lo ST, WHRERE., SEHE2/ 92— 5 L L THEBSBEMOEEY £/ L
s
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1) EEMEOEE
ZBAEETKOIMMBGEN L EBH B RUBBRBE L OBFELE 3 - 1 ITRT,
Pd OITHCHE LT, WHAENIERMEICL BRI vwEZEIXL N,
2) WBRREOKE
#3150, HELEL S CHREFEORE LV, HRIBESHIMNT 514Ew,
FHBEEEMEREMBITL T2, ToBEE, BLALERMETR b,

3.3 HEATHEN
B.3—-3W. .31 K855 REMEEHERBEVHERERLLEbDTHS, HE
BLEofbEE, SEECYRACT A2 ECRNT 20 AXREBMN L VEfTREZO
FELSUTEITAIESEMCEN, THhbE, WMUEECEBREFFETZIL
b, TORRE, s OHREBVCHO THEENAELTHY, COFNYRE
FHEMEEE LIz, ST, BEMHEMICRITTHRIEE. ERVHERCEFA T~
DEEOVTRHA L HEEL 70

1) EEMEoPE
TaRU' Ti EECBI S ZHSEARORETHEN L HBRBREORMREL I —2
KiRT o PAOSESTMEMIT, TAEEBTIR-01V, TiEETE+015 VL R%
BETH o720 RuUKDWVWTH, TABRICB W T -08 V HEICEEITHEM SRS
Nize LA L. RUBTaEEE BT 20 V 5 E CflE L8R, Ro@inl SR
FaNT, FEEMZRACT 5 ST 2ERsR e i,

2) MWERBEEOXE
£.3-2L1h, REMEENRARBEAOBEATE, HBRBREOEVIZLZEE
BB VWEZELONDE, 7272 L, Ru K2V T RASRIEESET L4, WLk
BT ELEEATE 2d o/,

3) HHEAFY (U) ofE
BFHEETRCOWT, REFHEMNICE XS U 0B RE L. MRRE 3.0
M, UBFUEEEESETED 0L V) LU CREBY o7 BELYHEL3 -4 KR
To U BEETZ2HATEL, PARYF Ro K2 TR BB EMAHIEL /2, Rh it
Bk & RIS, B BT 2 3 AT EE ST 2 A Bl S .
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3.4 WWHEE

CTi, BERRESETHROMEER CRITTEME/ 7 4 — 5 (DB, EWRFHE.

EEME, WRRE, WR, REA4Y (U) ) oBBIO W TR ER L,

1)

2)

3)

4}

5)

SRR

HEETROMUEE CRIZTHREMOFELH. 3 — 5 WRT. ZFTEDOITHE
EROBREMICEFEL, PARF R KOWTI, 20BBRICB CIFHEEME
REGAHIENFHEAS NIz R ICOWTIE, SREMN % BEICT 53 S L
Ind e ARER S i,

B R BRSNS

Ti U Ta BEA~D Pd OATEHE 2. 3 — 6 IKRTo BEMEHC L o THHERE
PRZY, ZARBRTHAVW-ER TR TaEBOFPNEMN CTH o0 T/, TiRU Ta
BRE S WERBRPHFELL, CoFfiar, FELEEET S Pd BEEFETES
REFICAS T 5,

PRI B R

TaBREICB T 2 HERTEOITHEEOWRIBFETFREH.3 - 7R RT, &L
FEDIT, WREEIE 22 CEWITINEF B EROCBI L, £, 2084
bREALHEETH B,

IR

Ti ERiZBIT5 Pd OFTHEE CREZTHEODESE. 3 —8ic, TaZEEICBIT A
WROBBEE.3 — 0 KR, Ti BETIH, WRSHIIT 2122, HE (Fobb
THAEE) AT BT S A ree —F. Ta BECHIERIEIIT 5 3 &, #i
EPEOTA2ENTH - 1, ’

kfFAF ¥ (U) oFE
BACKRNEOVTHEELS 25 U A4 v 0BBYE.3 -1 0KFT. KKRo
BELHET b L, BUEREFHUASEELS, 22L, HLEER, ETRELH
SLTwa, .3 111, URELSA-5 L LEBE0RELTT, A%E
HPdERA, UBEEPIO 18, 10RTI1004EL Lz, 2B0 U A4y
&b, oML EERET T 225 BRoRRTRIOEEHIBM s b4
AR S ni,

-~ 10 —
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ATHEE [mol/s - cm?]

10°¢ - ; . . .
I —O— UstfEpd ||
—5— U$#RD |
107} 1 -
—A— UFFFRu |

L \ |
-1.5 -1 -0.5 0 0.5

SBER [V]  (vs.SCE)

}.3—4 TaBBETOHSKRTEOTHERE (UREFR)
(RETRIEEE @ 3.0M. ¥R : 40T)



HHEE [ mols - cm?2]

@ Pd
B Rh
A Ru

-12 E
10 rel— JEERAUKFE
: R
&  kEmE () R
1 0 "1 4 1 I \ l 1 [ 1
-1 0.6 0.2 0.2 0.6

aEEM [V] (vs.SCE)

B.3—~5 TaBEBTOHSELEOITHIFYE (HEREERR)
(WEBAREIM,. WiR40T)
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—8— TIERE

1 - ~

SHREA

.01V (Ta)
+0.18V (Ti)

REBE 3M
%R 40°C

0.01 0.1 1

TRERFE] [ min)
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Ml Ll
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ATHEE [mol/s - cm?]

HERIRE [M]
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HrPdE 72 [fE]

—@— 30C

BAERERE [min]

H.3—9 TaBBCOPHTHILSXAWEBRDORE
(TSBRI&FE & 3.0M)

10



HFHEE [mol/s + cm?]

107
©® BipkPd

1 |--o- usttra |
] B BEkRh
Rp—
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1 | RYERREE : 3.0M
J| AR 40T
10“4-

15 -1 0.5 0 0.5
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L
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L
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10° r T T T T
r I
<
PAREE 107 M
SRR 60s
10.10 SEER 01V i
BEA 3M ]
#R 40C
\_ _/

FHEE [mols - cm?]

1 0-12 | L L L
0 0.002 0.004 0.006 0.008 0.01

URE [M]

BM.3—11 TaBETOPIDHHBITEZAIUBRENEE



#.3—1 HHEARAALKETREOITHEBEM (Vvs.SCE)
HERE [M]
TR ERE#sHE
0.5 1.0 3.0 5.0

Pd Ta 0.475 0.450 0.400 0.300

Ti 0.475 0.450 0.375 0.300
Rh Ta -0.150 -0.150 -0.225 -0.300
Ru Ta -0.175 -0.200 -0.250 -0.300

900 —~ €6 0TIFPBNZ ONd



®.3—2 HIERHEKETEORETHENM (Vvs.SCE)

HERRE [M]
& EEMH
0.5 1.0 3.0 5.0
Pd Ta -0.05 -0.10 0.10 0.10
Ti 0.15 -0.05 0.18 0.15
Rh  Ta — — — —
Ru Ta — — -0.80 -0.80
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4.

1

4. % £

B BdGENE
THERL VR Fli% EOEERRBIC L - T T 2B EL2 b, BRNLSE., T4
bHRERBEETEMNPRO OGN T, L Lads, EBEORICBVTIE. EE

| ECERNTH SRMBOMERIE 2 LOBBNEET b b, I L b & oSEE g

BN SITHIEC 5 LR G 2 v, BAPBRHFL T IHBRICSIT 2 HSETHE
DESTAFHEEE, ~BRIERTCRDEVERIL TR VAD, FRL7— 5 itid
EAEAFTELVONRIRTH D, LzdoT, 0L EBNET— & 04T
hidEECEETHD,

1)

2)

3)

BRI ORE

HERELROITHEIL ., ABFHTOEERS + V45, # V- FEBEE L
BLTEFEZUMD, A4V PET S TERETEIET 2, Lidso T,
EREAFTVEETYRSLAVWEROBETHINE, HEOKBRES L v %
Zotd, AAVATaRFTI IR, £50 b TEMEL L TERCHVOR
HHBTHY, BFORSCEL TRASLBEEERL T, 0L wBEH
LD, ChoDERFATOMEEBEMN TR, EvEonihofntZEioh
B

TR o

FREBRERLY ., FOSKTROMEBERE., BEROLELY Ly a@r o5+
5l EHHBE NI COMHBEEIRESESRICEE L, MERENSRE
LR E, ITHFAEEM IR BT 5, BBEOWBREFLAHO 3.0M i
BIFSRERTH, BOEROMUBBEMIAERESN (@%ME 8 -023 V, vs.
SCE) LD RWTHH I LIHATE e Lo T, ENMBHOMBIBELHET
BYTERETNEGHEMAT A L0 L ), BEETRELIE - @IT 52 & 12T
ThHHEELD, L LD 5, Rh BT Ru O BB EMITAEREB IR
25, M EERTERRE~OWHEEIET T 287 H 5,

®FEA4Y (U) o

3.0 M SERRIESM (pH = —0477) 1817 2 BRI % UoBb— BTG
TORGRTREN, ZOBOEERILETEN (U“/U%) BilLrA  oR%
AVnBZ it > THMTE B,

— 94 —
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Uo* + 4H + 2¢ =U" + 2HO
Ey= 0.103 — 0.118 X pH = +0.159 V ( vs. SCE)

Thbb, UCOBTSUGEERIICE 40150V L Y RHTRI B S Ltk b,
B.3—4kbh, UHFEELLRTCREESETLROTBHBEMEIRRICBITL
TwAEIRRZTOND, LELENL, ThIIREIBITLTw30TREL,
HIERELE L THHEERASRNICET LAZ it L b, FFHEGEMN TOITH
BRSO RHECE o n b LoD, FHHFEENET LAEHELT
i, HEETELIVERETHS UC ORTREHBEENCR. - &R, a2k
DETMBERSBES N D EEL NS, U 0B —BTRILEM
(+0.150 V) L h EHCOPIDITEEEDNETOREE IO W TREBH G TH 327,
FRROMERR U URE S IS ¢ RB TR S b CHERNMET LT & b,
ZOBMIEBWTH BEEOFHIET U 0B{b— ST EELTwE 50
EHERTE 2,

4.2 HENTIEM
BRITATHEE TR, RRTHEGREML L W RENCEBM 2 RET 5 2 L0 L » THE B
LD, LALEFS, $2BNUTCRERREE»OREREFRI oY, HEEE
ThHLWROTHEIEHFEL S 120, BEYRL WIBRLOBDLEMCRET LI L
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