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Suppression of Third Phase in DIDPA/Fe Extraction System
— Addition of Reductants and Complexing Agents —

Yumi SUGO, Isao YAMAGISHI and Masumitsu KUBOTA

Department of Chemistry and Fuel Research
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken

{Received November 25, 1997)

In a four-group partitioning process, which has been developed, transuranium elements are
extracted with diisodecylphosphoric acid (DIDPA) from a high-level radioactive liquid waste (HLW).
In a solvent extraction process, a third phase which prevents the separation is formed, when high-
dense Fe(III) contained in HLW as a corrosion product is extracted with DIDPA. A variety of reductants
and complexing agents were respectively dissolved in 0.038M Fe(NOs)s -0.5M HNO: solutions. They
were extracted with the mixed solvents of 0.5M DIDPA and 0.1M TBP, and the effects of the addition
on preventing the third phase formation was examined. Since L-ascorbic acid (0.05M} and sodium
thiosulfate (0.05M) reduce Fe(III) to Fe(Il), and the distribution ratio of Fe(Il) was small, the
extraction of Fe was prevented, and the third phase formation could be suppressed. Since
ethylenediaminetetraacetic acid (0.05M) and chromotropic acid (0.114M) formed stable hydrophilic
complexes with Fe, and 1,10-phenanthroline (0.114M) and 2,2-bipyridine (0.114M) formed stable
hydrophobic complexes with Fe, and the solubilities of the complexes were large, these complexing

agents were able to suppress the third phase formation.

Keywords: Solvent Extraction, DIDPA, Iron, Third Phase, Reductant, Complexing Agent
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THHEETRITLE.

A. 1. 0.5M DIDPA D Fe ODEE

A& LT 3FED 0.002M, 0.004M, 0.006M Fe(NO;); — 0.5M FES T s W 7 A wt:o
DIDPA 10.54g % n- BF > T 50ml IZAHL. 0.5M DIDPA RREL, BT T
OFE EABMAEL THWE, AR loml OFELETERE CKHELS NFEN2.5ml & U
250 17w LI B RAE IR ®E (A h O — 1% 80mm, IR&EH 250rpm) T 1 RF ] et L
. HREBSE B ITEOSTER (3000rpm) 28 3 SRR T E, A &K R ENER D
L ICP BADHANHRICED FeBEZER L,

3EREE ORI DUV T, ERLERUKRTH Fe BB ([Fe,) &SHitHEROKAE Fe BE

([Fel,,) OHEZETTH. KERITX NIRE T & - TAEMHAME 372 Fe DIRE ([Fel..) &
Kbz,

[Fe] ext [Fel init [Fel aqg (M)

BEL 7 3T OAHAEE TNTN A- FF A TS HICHERLZDO Z, n-R7i%
7537 & LT Fe i &5 ICP RADHEZREL . 0.006M O Fe(NOy), ZHiH L THSN
74> T Fe BAMEEE 50 & L-FOMAMFEHEEZRDZ.

REE I AR A 1 o T S N7z A B A S 4172 Fe DIRIE ([Fel) % &0, HEdhic
HEA T L 5 TESNEHHMATO Fe OMRELREZTOY b DL, BMADLS
RESAESNE., JOEBRICDWTREBERINEZT S & HEH 8370, y YEA 1.26
=& 7. 0.5M DIDPA iz Rfime LTH END Fe DRER. g EETRD SN
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0.15mM &HE T, 0.5MDIDPA I 2B W TEZHOALR ZEIH TE5 Fe affARE
(1 10mM) ZE 5012 FH% O T, DIDPA FIZAHMY & L TEENS Fe [XB=HDAEK
i S HEAERITHOTERWESA %,
RREZOE BT OO Fe B ([Fel,,) XX TERENS.

[Fe] g = ([Fel iy~ [Fel ) 1.5 107%™

A. 2. 0.5M DIDPA = Fe, Mg, Ca, Al @ 0.5M FHEEIC X B EFDIHR

0.5M DIDPA @ n- K77 2B E 0.5M Bl # TN Fh 2.5ml §DFEILEIZED 25T T
LIRS L. BEFEOFTHAII DN T Fe, Mg, Ca, Al © ICP BYGEEZREL 2. K&
BT 0.5M DIDPA Hi F#ith & L TH £ %5 Fe, Mg, Ca, Al OFEHBE TN T HIREZO T
NS ATLEDHATTNBEN S, 05M I HETEORER (%) & RD. T O/
BoRA-2IIRTEIIC. Mg & Ca RMEICEREIN B ENEIN 99.4%. 87.9% A
EHAD SBRESNEVEREPEERLEZDOICHL, Fe & AIXDWTIOSMEERIZELS
B DR BARD SN o f. (H L, FHM Al OIREL ICP DRLRED SHTHD 3
TEEEELTHARD/ASNED, BOBMETETD Al OB I+ EEL 25H0T
&5,

T R T R L A
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& A—1 DIDPA (DP-10R) D{bZFE#Ak

%4 BEE (wt %)
PO |
89.8
(DIDPA)
T/ AT B e
(MIDPA) '
F O O A
(A JFNTNa-—-) 5.5

B & Fe, Mg, Ca, Al )

& A— 2 O0.5MDIDPA # Fe, Mg, Ca, Al @
‘ 0.5M FHER IC L DR

TLH ViR (%)
Fe 2.2
Mg 99.4
Ca 87.9 .
Al 0.0
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T 1 LI 1 ] T T | 1 T T 1 H T T T T I T T 1 T 1 T T 1 T

I I I A ST S 0 W A

0

0.002 0.004 0.006

BB E N Fo DR
[Fel,, (M)

A 0.5M DIDPA @ Fe irEE

org / ag= 2.5ml / 2.5ml, for Thr, at 25°C
org ; 0.5M DIDPA
aq; 0.002, 0.004, 0.006M Fe in 0.5M HNO3



