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Development of Partitioning Process :Extraction Behavior and Third-Phase Formation
of Lanthanoid and Iron with DIDPA

Masayuki WATANABE, Yasuji MORITA and Masumitsu KUBOTA

Department of Materials Science
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received January 5, 1999)

The partitioning process has been developed and demonstrated that the solvent
extraction with diisodecylphosphoric acid (DIDPA) can successfully separate
transuranium elements from a high-level liquid waste. In present paper, the
extraction behaviors of lanthanoid and Fe were studied by using four kinds of organic
solvent; purified DIDPA (Pure DIDPA), purified DIDPA with TBP (DIDPA+TBP),
DIDPA with MIDPA which is un-purified DIDPA and commercially available
(DIDPA+MIDPA), and DIDPA with MIDPA and TBP (DIDPA + MIDPA + TBP). As
a result, Pure DIDPA was faster in the phase separation than DIDPA+MIDPA+TBP
which is used in the actual partitioning process. The limit concentration of forming
the third phase by Fe with Pure DIDPA is twice as high as with DIDPA+MIDPA+TBP.
The extraction rate of Fe with Pure DIDPA was 3.5times as high as
DIDPA+MIDPA+TBP.

The interaction between Fe and lanthanoid during the extraction was also studied.
The results showed that Fe hardly affected on the extraction behavior of lanthanoid
and that lanthanoid affected slightly on the extraction rate of Fe. It was also found
that five DIDPA molecules coordinated to Fe at the extraction.

Keywords: DIDPA, MIDPA, Partitioning Process, Solvent Extraction, Iron, Lanthanoid
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ELTRTZTAINECBEFAREFT VYT LA, $ERELTIELI0- 72 F Oy &2
CEBU S UREPRENRITHED I LE2RNELY), FeDBE=MAERICKMNKE LR Z R~
LT3 EE2HEL TN,

B, EEEODIDPAMILITETIE, #AT 5 H#AEIE. DIDPALBIERORBAERM TH D
BAR. MARBIELDHEERDTHLHDE /1Y TV BMIDPAEZEA, £/ 5H
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DIDPA(Diisodecyl phosphoric acid)id. K/ \{LZFER)L DB OZHHL . ORFEIZTDON
TiE, HIROREHFHZOODEZFTOEFEFALA, 2B, FHKRODIDPAICII RSt LT,
MIDPA(Monoisodecyl phosphoric acid) WE & /S—t& > b THI5%. 7V I—)b. FUTFILF)LY
B, EOVUCEREFHEREMBKNSSE TN TWS, 0.5M DIDPARF B Bl
MIDPAIF0.04MEEESENTNWEH I &I/ 5,

DIDPADRERIT. A&/ —IVCK 5B EMHEICX DR TH B MIDPAZRET B Z &I &
DT, DIDPAOFEDREB I TN FIVY VB, £/ 7IWFNY VEBOERIZ. 7))
FNUE B/ TIFIN) CBROBERO—EEE80%1 Y T0/X) —)LKIZIEREL. 0.1MK
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MIDPA+0.1MTBPZ W THT W, F DD Bk 130.5M Pure DIDPA. 0.5M DIDPA+0.1M TBP.
0.5M DIDPA +0.04M MIDPA+0.1IMTBP. 0.5M DIDPA+0.04M MIDPAD 4 DD D RFH 1
WERNTIT> 2.

2.2.1 HH

HitH130.5M DIDPAZ & DIAB L0 SMBEBUKBHZ B 5 Wiz, EILEICDIDPABHR E—ED
BREOSBFERZEUHEBARER2mIE D, 25CICRHEINIEHEMPTREO L. RBED
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EIT T2 LMD TS, MBEEICOVWTIR., ARICEDT X, RISHEE k() ZRD
)l
[Fe],

kt = -2.30310g(——1)
[Fe]
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Pure DIDPATIE., IREDERICAMHILIFIERT LU TH V. DIDPA+MIDPATII S FICHK 3 771
EFETS, TBPEHEMUZZR TEASHICET IR LA ERDLSTH 1 T E THHENSE
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IR L 7-DIDPAD R TIE. TBPEFMT S I LIC K O HHEMNEL 25, AKTBPIHHMERE
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SR OENEENHMEBOEEER SRS, RERITRT.
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DIDPA<DIDPA+TBP<DIDPA+MIDPA+TBP<DIDPA+MIDPA

HHHEEOEI 2 HEEROKEITHET 2-. DIDPADADREHIEL L THEL ZIHE.
HEEHD KZ XL, DIDPA+TBPT#HJ2f%. DIDPA+MIDPA+TBP THKI3.5fE & 720, i
DIDPA+MIDPA TOEHEE R O MINIEE TH20ZCE TR S. MIDPAREENDIRTIREE
NTVARNWRKLD b HEE 133#E <. MIDPAM I HERE 2O DEANHHZ EMGn5,
TBPOEIZ DWW TIZ. TBPIIDIDPAIZ X L T HE 2D 2EHNH D . MIDPANE F
NTVARRICHLTIE. HICHEEEZESTAIEALTWEZ ENS05, LEIORE
T, SOMBEEEICRED KESHFEL RIFTEEERIT. SKOoKHPOLEENELLT IR
RThHHEINTE, FHEHESNZERT. LAIORREZTET 20O TR WA, &KDOHM
HEECREBHETICEEN TS RAMOTBPOER T2 EM TBENEET S L2 RE
LTWw3,

33 HoOMHEEEICRIETI Y /A ROZE

OSMBEB KIBRICHKES T /M FO2EBEENSRITBVT, HETHIF /1 RM
BOMBEEICEOLDBFEEZEX 5N, ARAHE L TDIDPA+MIDPA+TBPZ A W TR &
Lz &ML 2% /4 FORICH L THOMHEEEERE 7oy b L EERENK3ITRY,
B OM#RIE. SERS TOHHEEERERLTWS, BMT25 4 /4 ROFEEICKD

_5._



JAERI—Research 99—001

O EEFERICEA DX BOESVWRRERD, SO EFMLUEBEELE0D AR Y
LZERMUEZBEOANEEEROEHIIKRELS > TS, £, 2% /1 ROBEMIZ X
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D =K ..LHIL K M__—(l)
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MERERELTNS,
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Fe** + X/2(HL), =————===[FeL,(HL),]+ aH* - )
a+b=X

WH-oT. HohUOHKEFCHBEFEZAVWEEEZDT V¥ /1 RofREE 1) K& 2) R
MORDEDITEKRT I ENTE S,

(AL Lo~ (AL ]y, - X[FeD*
DLn(Fc) =K, Ln(Fe) m)“:‘ = K'a,u:(f-*e) [HT:IH;]. ‘t3 -=- (3)
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TBPISEET 5 B DIITBPA /2N b DI SERERFBE 1K K> TWws, £/, MIDPA
MEEFNTHERTIEIMIDPAZ ZERVRL D B2HEERABENME<SZ>TWVS, IN5HD
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S EECERAMNE X 5N TS DIDPA+MIDPA+TBP & $& B L /= Pure DIDPAZ AWV = H& & LBk d
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MTBBERLINEBLNZFERFECHTHENLLS, TOLED. BRERSHEOMAIMRCEL S
SRERERMORENME SN, ZRKEEVMOREZRST I ENTX HuEENH D, T
KLU T, MIDPAZ &EAEIC DWW TR, S HIREEICEL, TBPORMBIBEARTRTHS Z
ERbho ., EOE=MHOAERIZE L T, Pure DIDPA T3 {T DDIDPA+MIDPA+TBPIT .
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Pure DIDPAZ I TRICHWEEE, SKOFEFRIINTERICETHEAS I EMNPFTES, &
NEoOFED., BT X0 ISILERED T — FRENME TESEENH S Z L2 R-BL T
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#WELTHIOMMIZXH L. Gd10mM20mM30mMAOmM S DB BRE A W TISHHEIZBR TiRE S
L7, GABENIOmM®D & EE=MIZERTE T, GAERED20mM. 30mM EHINT SIfEWL,
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