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Development of partitioning method : Behavior of metal lons
contained in the high-level liquid waste in the extraction

with DIDPA

*
Isoo YAMAGUCHI ,Kenzo CKADA,Masumitsu KUBOTA and
Haruto NAKAMURA
Department of Environmental Safety Research

Tokal Research Establishment, JAERI

( Received September 27, 1985 )

A partitioning method has been developed under the
concepts of separating radicactive nuclides from a high-level
waste according to their half lives and radiocactive toxicity,
and of disposing the waste safely. The partitioning test
using about 18 liters (+220Ci) of the fuel reprocessing
waste prepared at PNC has been started in October of 1982.

In this test the behavior of radiocactive nuclides was made
clear.

The present paper describes chemical behavior of non-
radicactive elements contained in the high-level 1liquid
waste in the extraction with di-isodecyl phosphoric acid
(DIDPA). Distribution ratios of most of metal ions for DIDPA
were less than 0.05, except that those of Mo, Zr and Fe
were higher than 7. Ferric ion could not be back-extracted
with 4M HNO3, but with 0.5M (COOH),.

In the extraction with DIDPA, the third phase, which

causes closing the settling banks or the flow paths in a

* Mitsui Mining and Smelting Co. Ltd.
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mixer settler, was formed when the ferric ion concentration

was over 0.02M. This unfavorable phenomenon, however, was

found to be suppressed by diluting the ferric ion concentra-

tion to lower than 0.01M or by reducing ferric ion to ferrous

ion.

Keywords : Partitioning, Fuel Reprocessing Waste, Extraction,
Di-Isodecyl Phosphoric Acid, Ferric Ion,

High Level Waste
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1) UkPu % TBP THiiEd 5o

2) W7k = LTRSS T TBP raffinate i L, Zr & Mp%ﬁi%& LT

BEd %
3 @A AR EETELE (RE) B rHO5 il L /cigi®id 5 DIDPA- TBP
THHT %,

4) B7 b= A E RE GINEREEA 4 vy 7 2 THHEY £,

5) '37(Cs &Sy (A1 4 v AHRIAS 7 A RE LIET S,

1982 FFiC A BMATLA R E BRI 22 Ci 2 ST 1983 813 220Ci °) 2E A LS H
SER A L CAOORBTHLWHICE £ A MEEEORERERIC Shicd, B
TR TOWEN T ZET S L THELERANEREOEB I DL THFL (ANLATNG
Ve TOLDEHTRALWHILZENAEBHELEOE S # THTORY, HiITBY I V7
FOMHICER Y 5 di- isodecyl phosphoric acid (DIDPA) D gl b LB
DTN,

High -level woste
{2M HNO3)

TBP —Solvent extraction ——~—-—

Formic ocid —0Denitration [pH 0.5~ 0.8)

Fittration Zr{ Mo0, ),

DIDPA —— Solvent extraction

pd

Rare earths (RE),
Am,Cm in 4M HNO;  ZEOWe -

b

Denitration Titanic acid -«—

I

Cation exchange
separation

Exc R —rry

Fig.1 Flow-sheet for the partitionling of high-level waste
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21 #H
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BoEyo—v— MRt EOCE TV = LK EREADIDPA M HAIC & » THIET
BEORENEREZ05~08M (PH05) Thb, £ DIDPAMEEILS I oOEEA
A VAESHETAEAE, AIMOMBEHOCTERT S, 0 Table | ERTREA 4 VR
RELICRSER D ERE A 0.25, 0.5, 0.75, L0BXUA0MER{LLABRETZRE AR L 1L

IOEESmL KERBDIDPAMMBFZRNL, REHIBTENMRE S LLOBERE L,
KL —EEFAERL 2, SWLIKEEDOEREA A v iBE I Table 1ITRGHETHRE L,
HHRACOE£B/ 4 VBEOREARFRLE RESTMES JOBLERRICET 52 <7 b
WD Y7 P ECEIRBEODEALE L OEL, MHERCEBESRE S 4 VB
FIREEEA + v BEC (Origin, Aq. ) KDHHBCKESE S A VIBEC (Aq. ) EELs[ &
Kidt, BEKELEA 4 YBEMECESIEESDO SR A4 vBERRESERDO HERE
BLEBsNE0ESBeREA 4 vEiciElE L.

St (D) REFOAETRD I

D =(C (Origin. Aq.)—C (Ag.))/C(Aqg.)

— F R R EA L b v = —ETRESR A A v BICGER U HBEEIC S v
O—EFBERML, KEESEERO DIDPAMBAEZAN, e H>EFEL, AEMELKRMERD
Blme sty =5 Ly EREHICHIIL I, BB OKREER & Nal (Te) ¥V FLr— =
v & A IS o thds THIE L.
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Table 3 The third-phase formation in exiraction
of iron{lil} with 0.5M DIDPA-0.1M TBP-n.p.

Fe (M} 0.0380 0.0285 0.0180 C.0114 0.0038
HN03 (N) |

0.25

0.50

0.75

1.00

4.00
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Table 4 Distribution of ayvy-activities and non-radiocactive
elements in mixer settler operation
Fraction DIDPA RE,Am,Cm DIDPA
raffinate Aqg. Org.
Element (% ) { %) { %)

Am, Cm <5.1 x 10°°| 99,98 [1.9 x 1072
Eu-154 98.4 1.6
Ce-144 91.7 8.3
Ru-106 96.1 2.6 1.3
Sb-125 72.7 10.9 16.4
Cs-137 99,999 |<1.4x107% ks.5 x 1074

Calculated data
Fe 0.0 6.0 94.0
Pd 94.0 6.0 0.0
~ Sa,al,cr | 1 T T T T T T
Ni,Rb,Sr >99.9 <0.1 0.0
Rh,Aqg,Cd
Te,Ba
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Fig.2 Variation of D of each element with nitric acid
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Fig.3 Effect of shaking time on distribution rate
of iron(III) and remailning iron{III) fraction

in aqueous phase
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Fig.4 Change of iron fraction distributed in each

phase (Ag.,0rg. and third-phases) with elapsed time
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Fig.5 Change of iron fraction distributed in

third-phase with elapsed time
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0.5M DIDPA Feed
-0.IM TBP-np. ~05MHNO3 0.5M HNOz; 4M HN(/)R
r

400ml /hr 100m! /hr  100Oml /hr ~ 100 ml
l i l |
1121314|5(6|7|8|910|11[12]1314{15|16

l # l

DIDPA RE-Am DIDPA
raffinate
(%%;, ce)

Fig.6 Operating conditions of mixer settler

for extraction of RE and Am with DIDPA
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4. % & &

HLWHICE & 315 3 FUR R O DIDPA AT & S A8 EL I 2 0 TR,
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o

MD4E 4 A4 v IEDE A EX 10T BT ThH Y, By 7 vake RELERNCORES 5HK
c#Z L DIDPAMM TEICEWT, Bi#E$ 5 DIDPA raffinate 7 7 7 ¥ = VICHEHHD
o1l oty BEEY TFYELBI LT =y A HIOEEA 4 ¥ EHRLTHI L
S AFETA, M7 - FEERBOBBTIRBNTE ) 7 FVyBY v =y 6L LTH
BMRESNLOTHH TOMELALLU Y,

SEDHEA # v I HLWOEK B E TE SHARML, FaEM s RicE3ficRRisn s,
IRLOERE I A& b THORBEECEBFAETIER LM, k14 YREEDI
DPA A & Bt 28I 001 MBLFIKFERT 3, H20EETHTHVTHO» UHEL3E
A VEIMA X VCRILTAEICE > TE IBOERENLETEZEN O -1

3D 4 4 i3 DIDPA fhiltEl Tith s, 87 5 YR P RE 284 5 4 MIHEE T
B TEL VA, 05M¥ 2 vBTHEM B TE 2B D - o, DIDPARMBEIEY 1 700
FTAHHOHEERK DV TRESERE SKFEITRITEEDITETH 5,
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4. % & &

HLWrhic & & 7.5 3F U o DIDPA WALt & A B E I 2 W TR,

%UffV,VWH:GA,ﬁﬁ;ﬁﬁiVﬁAMﬁ@%EOBMT%E&le”HL&@
-1

D4 E A 4 VIESE A5 x 10 LT Th b, By 7 vinHk e REZERNCHEES 5 HN
2T DIDPAME TEICEWT, HB#E$ 5 DIDPA raffinate 7 7 7 ¥ = VICBHHED
%5&&@otomﬁ%Uffyﬁi@yﬁn:9AM@®$E4¢V&&&LT%30&%m
SERA TR M7« — FEAUSEOREIRCEL T ) I FvBRY v =9 4L LTH
BMRESNLOTHE TOMBELILLE Y,

SEOHA + VI HLWOEKBETE SMAHML, FHMki s RicE 3t 5,
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