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Valence control of Ce(II) and mutual separation of Ce and Eu by solvent extraction
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Abstract

Fundamental investigations on preparation of Ce(IV) in nitric acid selutions were carried out in
order to selective extraction of CellV) as a first step the Amflanthanide separation, Ce(Ill) is
oxidized inte Ce(IV) in the presence of oxidant, (WHa)2540s, and with a catalyst AgMNOs, in nitric
acid solution, The weld of Cel(lV) decreased with increased HNO3z concentrations and (MHa)sS20s
concentration up to 01N, The mazimum wield of Ce(lV) was found in the 0018 concentration of
AeMOz, The sequence of effective extractants for the Ce exfraction wields were Zr-DEHFA =
DEHFA » TEP, Omidation of Ce(Ill) te CelIV) was performed helow the 28 HNOs  and
Ce(lll)Cel(lW) extracted with 1M DEHPA, Zr-10I DEHPA and 1M TEP in abowe the 5L HRNO;,
Finally, extracted CelllI¥Ce(IV) in organic solvent was stripped with reductant HzDoHN Qs solution,
These results could be use in the developmment of mutual separation process of Am and lanthanide
elements contained in the radicactive liguid waste solution,



1.4 E

whabd MAH I SHLLWIEAE 2F2s(TRU) #49 Np, Am, ¥ Cmo] 559 U= HIS

| YRR}, 222t Y49 Np Am, Y Cm S & 920 HY o-wE MES0|EE 05 HI
=& A2 A Zalsjol ol A2 HE &zlEfor it tAld e R 0l MEES WA
WAHHIEEZEH BT OS o vhrE] ME oz LAWAHI] S W00l HAHD ST J2]n £
TAHZE Hill TRU g7 HAEARE H4AA 7|7 HilA = BE(rare earth) A 22 Gd&t Smat €= =4
b Z(neutron peison)= TRU S 22 MAAIHOF I}, RES] F2] M A= TRU |42 DAMzHAE E
ST vigEsth 2 "A3E s Ak HHHIEE YEsEN TEEe] Ed4E 22 Amdtb Eu
E HEstq EMFEEN 2T ol L2 HEEREA s d@xEtl RITH] H4E50] €93 e
9l 227 2= DEHPA, CMPO, DIDPA, TRPO, Cyanex 301, TPTZ S 9lel} 2EIEE 3} SRE g
= 0 F=Hd Wit Z=EE HEZ0 R FARKY EFS(ce-extraction) HAYU I BE
(denitration)0] ER23t=s 5 HEFCA HYIA (HF0] BLL d22 1#2H HAH == oS
TEhE 40 TEFO] Am B2 108 o) WY TiEM Amdt HEFALEE EFEE | TRU
HrE2] BE?t SHELD T2 ams 2ANE A HI|SZREY EQlstd It Ams HER H45
o HE Fests HEHA T @301 B RS AT Ame 23S AHE HEE FEAHE AL
FEtHL Wol=nE FEHY DTPA 2FHE AtEdts WHE BI2HA 2] Amill)ot REsIIS
ENHecz BAE £+ ML O 2Mk: 2 AxEMHMs DEHPASSEH 2 DTPA AEHE AEsS
o DEEEM HEEH40] AFERLSHEES ALz WHFEEY YT o] ZEES WAEHIES
d— DEHPA F£LH-— Am, UEHE 4 Nps 3 ©AH di%oz HHHe

TdcE FHIHA O L= WAMEEHIEL @4 s M M 225
#OF 1 O DEHPA FEZEHAM T £20] 029 A=d 01MMEA] 24
= HEF0] 2o F1EF T 28 2] ZAELRE oAU Es 2E25E AHE HAA ¥1
SFETALE G0l BE€EE MHAERE st Sk HA FI1A SEo A @320 Ay 9)
=0, A2l= DEHFA FE &t H]=Tt H@S JPAHEA DEHRPA Br= =2 @4z did dEsS0
BEHZALE £EE & 9= CWPO, Zr B3 DEHPA(C|SH Zr-DEHPAR E71) 52 &Aoo Wit
H3 A= UYE 20 dESHA40 dMHMEH M +3 2 AHE ZASIEH 018 471 E= +6 7R
HERA A 2W GAER AL 250 SIS ® 25024 AEhie] 24 3 HEE R el
F5td T 2 W3 Ed SEY £ s EUWEcSE AmD - Am(IVAm(y])e] &% 2 HH
: Hol el f=d o wEE MEE B A EEE H o T Ame] AFLAHE ZETH
AmE AW Hez EWHFESE WHOITHE ~9], a9 HEAH Y (NH)S0:= HWHA AgNO:E
£ o E4EHHAN Am(l — Am(y) ERez MELAE 5 1ol HI|FEhs we]

NOs Y 22 P p0e "2 AMEsl] HI|EEE wEo 2 Am(vIS 95 £ 90
1428 B2 o AmS +371 0] &e®2 MEAF OE 47 2 671 YElEEHL

[}

Ir o

-l
3

7
Wk
I
n 2 %
S
(o oo

E & £&%ls £EHE AmS EWEE 18 am THE dWASER FEFD HFEHL IER 4
= FEHd0 got A HEZ AmW REss HE EZEds UIE £ TL AlS7hA g9
Bio] #]5tH HLLWH w20 s d2d43004 Am Np ¥ Ce0] 4EEHN &40 255 =
2L, 1 0FE EFHEYW AmiV)AmlE &&F ME-34 ARs 218V0IL, AmVIAmIE]
BE ME-EE AR s 1MVEY NpUVINNp(VIE] &5 HE-38 39 113 Boh 24 37 &
0T}, JZEE Np ¥ Am< MU E ZdTL=2H IER i ¥ HESHEEZREH 22E £+
St 12U BE 2ol A= Ce(W/IIE ®E 4ME-E4 AT 170VOIH Cellll) TH0] Ce(lV)E 4£1%E}
HEZ TEP €< &AM Np ¥ Amst S8 2 EEHT 0)2pd0] W 23H Ces BT AR £
% 2SS FH0A HaOp HANDY 2= Bz BHAAH g = A0 T2 = 92Es DA



HAd #HRrEHN s AmE HEMAHE 285 AN 4EE Ams ENE SR —’F—%%‘ + A= ¥
o FHA &AM s 2B Ame] HrERUE 220 2uEE AU ZAHo] s 2E5H] A Am
FHER] ZOF MEE = Ced] e 121HcE Y ZRE JESMAL

= A3 s Amille M2 P F2EEF0] T 194 922 Cellllde] =tz A0 DEHPA,
Zi-DEHPA E TEF &M 21T Ce(lV)d Eulll)2] HFE2d tist 483 0= =550

Z. 249
21, Al

&7 DEHFPA, n-dodecane, FeSOo(NH S0y 6H2D, HNOsE AgNOsE Merck Al2E Eui(NOsls,
ColNOske Aldrich A%t 2|1 2r(SCu)e= Scekawa AUE SEI MY glo] IHE AHEBEIHT

J2]1 (NHaaS20se $EH0AH sl FEHEE DA Ats 38 AME Es B85 AAEE 2
Fols 4EY oot Az =S S4A] AR s

2.2 =& Az ¥ fdXz]

11 1 DEHF A /dodecane
1M SH25t= DEHFAZ 2RI Ez2fA30 AT T ododecane 2 Z BHATA] AHETH 1211
DEHFA = Al%gs AAHZZEEC] JH=ZE €y ALETH

2) Zr- 1M DEHPA/dodecans (Z2r=19.18g/L)

1% DEHFA/dodecan S0 £t IIIIE’."NI Zr 2 1M Ha50, E9ME HFE T OIS, 0] & E9s B
mH 2 1110 HEF 28 ZHMd AT £ A=A f=REe Zro] frEeR S2EHE EBEO] o
2AE miaA £2&£T OS wWastkd {2140 545 242 Bl B2lE {O14E 05ME it
EMc T ¥ HE: AT TS, AHEZ] § A (watman, [PSIE 2t 222 (6t HHE £ 08
&4 (Zr-DEHP AR AMEFIHTH J2]1 Zr-DEHPA W] Zr ©2H2 S FET IME ZHEHD
05LA2] @it MHEN 2] Zr T8 24T JNERE AT 2% Zr = 19182/ O Zr -
1M DEHF Afdodecane™] 2t 2 22422 [R U Raman ARE™ES 23§40 221 2 4EuA
AHEEt=E E4h DTRA B9 =S54 2 2 H“‘“lﬂﬂﬂ 3t Zr-DEHP AL ¢hEE AlgEE it g A
THE T Zr - IM DEHPA/dodecaneE AR £ &H 0 Zr-DEHPAE &3 480 U7 240 4
YTt £ Zr-DEHFASL] Eei-EEEY Zr S8 &35t ey otddES AlETH vb SI0HIO0]

31 1 TEF/dodecane

1M sHZ5te TERPE 2RI Z1A3d HE T dodecane® BEHA ] AT JEJIJ_ 1-AHoH E o
M AMESIER ‘%@531} TYUS oo FAEND 10 BREEE BE ZU2o HI E EEMAH A
A2 pre-equilibrium) T £ {2145 225t HEE8d AFESH 8 23Ed A TBEI HNO:E S££51
= H8=E st dAsT HEY it 225 A HSHET

S EICGHHLE, Y C-WEB)E AMESid, £SHES = ¥ A2 Fo] e
Z1EFD] EJeio tech, E2: SI-900RIE A2t T £9 2] pHe CrionAts] pH meter(R2: 9600 =3 &t
A0} Ce(lV)2] B2 Orendle] AIZEAI(RE: 96008 ¥2 redox A Zorion model 19778BHIS AL

BEtETE BH2 N HEQy EM f0mle] Ce 24 A|SEMES U= HFE 0018 Fed] 1IN HS0, £



oz HAFSHHETHI0, J2Y 2% 22 A3-71A14 227 (Shimadzu, model UV-16002 410mm
CellV) EEE 24510, T3 UV-visible ~ABEYL ZHFIHTH Ce, Eu, Nd & Zr8] = 24
SE2F EF4E0 s B2 (Jokin Yvon, moedel 1 JY 38 plus)E EAstE T

rIn i. 12
_L.

2.4, 449
Ce(lll), Eulll}=] #EAHE
S E 7 iviall] HEF £ 2R F

Ce(lIIEu(II), (NHalS0s2t AgNCs HNO: £ 5

ol T E E®(watrer bath)lAd HHESHHL

Eullll}2] 25} o 2EHEE (NHaS zil‘-'si} AgNOs, HNOs 89 1213 £EEWE &

1EaE 2240 ROEIPF 110] HER F2EX A HAstd JAPNE AESH 2T BEO] 012 E
matA AEAN 2ET £ 0]E ©=R ]-:'}CE] #2840 YIRS T 272 7AEE +E
Ao gEgAs At REEY ENA0 EAME EENE 2 g4 & TR E FAsil CellV)e
BHE CrionAte] AZZHEINEZE: %60 VI redox HSlorion model EI??BBN}I% AtgstsEth g
D (NHaS0:2 +EHAA S0t BslEEE DAL (NHaS0:8 2 AEstHY £ EHE
: H4EE "ottt Az E EHS S0 FA] AMESHET

3. 3049 9
3.1, Ce(llIe] +18}
Cellll) — Ce(IV) 21310 A]--E—HE AEIAH = oxalate, Fe(ll), CrlIII), Snill), He(), (NHaS0: 2110
UIv) 5 WHEA] S8 & + Hey O ST 2 A8uA] AMESH (NHS0:= Ces HEEH L
E HFAL 4 = 2825 =2 HATEAEHE JHAH, FAEWE SEES 0 AEs] D2, bt

o] 22 ¥T2 JHNDL UTh 2D SO°E WY A0t TO] ABHH B IAFUA
Colll) 2 013 AN FPALE HANY + AT EAY YUAZ A 491 BF €
APY HSEA29 AEIFFAL0 ArRol HBE + 0] AAAET HFFECHIZ)

31,1, ZUEE IY

M IM~3N " A i HEN W Cellll)=Ce(IV)e] 8T 2= Fig, 13} 20
I8 HNGs 018 (NH)S0s 0018 AgNO; 9 o) Cellll)—Ce(IV)E] %.4%.*3411 AERIL PHESEE AL
HMNCs: SE7F 2710 HH§HH CelVDE HHEET 45180 I3]0 I A Cellll) EHE 2
HoOlD CellV) 2o HE BHAS LJENEZ Ce(lll)e] AEHEE-E0] ﬂf@ﬂ% HACE sz AA
S & T} ZAE A AEA 505702 W AgNOsH 23 Amel AE WIS gt o
FELE o] YETH 95 viHy WALEHI B2 ABAHIE I 22D TAENA Ced W H3
= Am=] H7d H|ghd oEAHo|n dEA AFXZN0 gy ICh L Amd A T AHEE
vt S 920 Wo] T YSoE 22D Amol tE M AR AEERES HFU S e HEdt
0]20] ZHE- W 1A 2 ddonh o2t HAMNA Amd el HAE AEERE WAUES S 2HE
sl Ces] 4% WFUESS S8k BH Ce™ olZo] & (1)} 2o o8] HAE" 50,58 OHo Ce™
0|22 #ElslE WIS & 3o s BAE ag¥o] g8 Ce' 01222 iFslE WIS
Blez Y 5= 1o Celts] IS o] EsiAME TE 7130 LEo] 2FEL

S5 + HiD — HSOL + 5304 + OH (1)
Azt S04 = Ag¥e SO0 + 305 (2}
zhg' + 307 = tagT+ 2505 (3)
HNQ; TEIF S71E2E Ce(lV) Bdzo] Z251E S Am 2] Z29]8) THEDIAZ O Hts

ab Z0] (NHa2320:7t SHEC BE 5= HaOp/b 4z A8 “‘é% Ce(IV)s THA CellllE EHAF|7] o



=27 20 XIEsitiD BEADE FhH e T Hah HA R tE Kamoshidad]®] 812 & A2 E 8
aith,

S8 + H' + HEO — 30z + HSOL + Hala (4]

HaDe + ZAmO  —= 2AmO, + 2H' + Op 1 (5)

A(6) ~ (10)2] YrEAES BN ko] ME $072 Eafotdo] it = A=of W JHE5HS L
EtH ZI0]TH4],

H' + 540587 = HSa04 (6)

HS#s + He®0 — HSOs + HSOL + H' (73

OH + H30:” =  Had + S0¢ (8

H5Os + 505 + H# — 2ZHSOL + Oz + OH (g

OH + 30y —= HEDy + 02 (10

SHERAH 300 A (Dol F Fee T A ()9 Ag'el FWEbe D A (B)e H'Y Fmuhe
of SlsiA BEsHECH 2(E)I (TS B H'S S0.7 0 251 HS:0:'S A5 052 242t Ces
Mi}ur a4 g ZtES HdEtA] et A 8hE2 & MEHbEE =& dAE oA HA I

L ez B

3.1, 2 (NHa)s540: S 2%

AL 1M, ZE 0°Cs 60colA (NHe:S:0s T2 0058 ~ 04MIHA] HEAH Cellll)—
Ce(IV)e] #1818 H AME Fig, 29t 2ot AHZI (NH)S0: S22 2180 ok Ce(lv) B4 &
0] SIEIEeH S0t T 548 CellV) BAZL SIEIEL JHL 28] 982 sE2tE 24A
M Ce(lV) Bd80] Z715tE zler B of 9124352 waH st 22071 3oin moEoh 320
=% AT DA = (NHE20: S22 S7HEH O2bY Cellv) B4dsT S7EIES2H, 01F HNOs
T HE WE 0IM, 028, 030 (NHS:0:9 220l 2] Ce(lV) B4 &8 T AlSY B zhzte]
(NHS520: SE0 ot CeilV) AHHE2] HEZH0] 22X o2 H0|(shift) ¥ = WS Ho|L T
Oty ojgtzd 2 AHZIME (NHe)S20:00 24t vhEdled EMETHE 2122 sdidglez d8E
9lTh 231 5057 0122 Ag'S AgYE AFAF| D ALME Ce(IDS CellV)E 2317 = H€r o
CHY], Ame2] Z2olA BEBRSE 20] (NH)S0: TEE S71A171H 22 e T Ame] 4E]
P ST (MHaS20: S22 2212 35 F 1A BEE0] AH-L It A3= Am AEa
Hol M (NH.:)zSﬁgh BEdy 507 0120 BEdy, BH=E 50,72 Amiva EES Hds5hd Am
(Ve 2E209rS 0 AAekEe 2E ENAcET = Am(ye] BMASE 420714 ZOH] E#M= o
] (NHeeS00: 2 AFEE F2 oo 249 2T7b 22190 o)f 3t 2HE S sZs7] s &
FHE KuPaWiils 52 AE5H (MHS0: SEE 44 A7 0] HADY it Az 2HE

Jt2E W M 250 2T HEESHU4ast dEEFEHAL0 AFEAANY KiPW0s EIIHE AE
o AF CellVite] 2EE EHSE Kl Wiila s 223 =017 S5t CellVis 4 HAT T
KiPsWiCOas AHESN amel M9y £ o EBgjidoe] AMudn 931 99 [23,6], TE
KaPaWirDe 2TEA 2] S8 s 3 HHOE T4

5 !

3.1.3, AgNO; =5 2%

18 HNGs 018 (NHOS 208 78 A Celllll-Ce(IVI2] AEH D)AlE AgNO:; T Y2 Fig,
33 20} AgNOs T 107WIA] 001 AgNO0] B w2 Ce(IV)e] “RAdsio] =71sicizt O o]4t
S A= CelV) Hd2H0] 2358 T4etD T 3212 AgNO: ZL?F 001 O] HdM = AgNOs
EHo] MY aAg¥o] 23t AT Hom wWAEAL} JFHU ZZI ZolA D A7) AUH



Ag” 0|22 Bof o8 TR B 20 ARAE HaS R0 0] 48302 BH AgNO;

I AEiEe] BERE AgME BISZT I W2 WE AT S0 Lo vrES T 2 4§
AtEhA 2] Zo[iz]E AMETSH Al o] 2 HEZAAME Ag 01=Z0] Celll) AFH 25T AEE &t
ICIE= =t e ﬁgNCJs = 00IMAA Ce(lV) BE2k0] Lists 0|55 S04 7 Ce(lll) AHEut
So] ZET 7] HOE BFE&L7 WE U] aAg’ SRS o] & S04 £4REI] mELE HD
ST M1,

314, =k B
Fig, 4= 1M HNOg 010 (NHa)s5205 0010 AgNOsH A Ce(lllj=Ce(IV)2] itzte]] O] =X 2]
e UEY ez L7 EcHA B0c E9uM s =2t S71ES5 9T Alds o AdE

[}

= Ce(lV) o] Z7tsle T4E LIERH D 31‘3’134 Jd o= e 2b7F A5t SIn EEM HNOs
S A Cellll)-Ce(lV) B BET HFAYA= 117 £ 08 Keal/mole 212 YEE v} 2T
z], = €8dM =2 = ¥ dg8id —.UHE AgNOzE ATET 2 2L 2] ‘?;"?:FE HH
Cellll)=Ce(IV)2] MZIAH of 9rE5 = Yt 2370 =25 oA E JFALE BAE 0 BEZ0|

H} =22
— o=
=L T0BE Ce(IV) BET0] SI1EOI = —”.‘— ST

31,5 B2 &L A%

Fig, 6 2N HNDg 010 (NHa)2540s 0010 g0 28 A 20%, 40%, 70 € of Cellll—
Ce(IV)e] AEHEM DlAE 250 IFS UEMH 2o 252t e e d9dids 2871 2
e F CellV) AL BREELT I SP1SHY WL Fiz 62 1M HNOs 0016 AgNOs 20°C Z2A01A4,
(NH)S0s SEIF 0.0MM, 018 020 2 o Ce(ll)=Ce(IV)e] AEHEN A= (NH)S0: TE0
et AHEFD (NHeaS:0s TEIF SIHE2E Ce(lV) 42 ¥r22T 3} Z71stn 2tk 121 01M
(MHa25205 0018 AgNOs, 2000 ZAWAM HNO; SZ7F 1L, 28, 38 B o Ce(ll)=Ce(IV)2] +EHAH
Zof DJAE HNOs SE2 %0 it YEZUE BH sl Z71E LS Ce(lV) 43 WIS4E
It Z4510 T 019122 HNOy (NHS07h B2 &5 Dxs d%o it 48Z0s vges
Celll)& Ce(lV)el #EE8HE TE # HIEZ SWEE4dd A2si9ch I8y 43 Ce(IV)g]
Cll)e= Bgurso] it Ce(IV)el ehEEo et A€ stA P,

3,2 CellV), Eullll}2] &
3.2, 1 DEHPAM £ 5t %‘—
Cellll) ¥ 37t I ERHEAE pH? 1 ~4 Y o) DEHPA &0l 208 993 o] dskaol $50]
grA O EANEZ b IM OIH ZME™ Cellll) 2 371 B|[ERLHL Y 2E&ES 0% OO0 E 3
F2EHA "TH] 38U I HNOsM A CelllllS CellVIZE #1EAZ] TS 1M DEHPAER &35
M ~EME] E2 AMETEoME Ce(lV)2 2£52 98% 0]4 Eu 2£&2 1% 019 0]t} o]2
HHAANT BEY Cest Eug HEF BRI Vst TED) Saha (14101 2151 DEHPA F£3
=z é*PiEJ} GE4£E ££0] & D= Celllllfts YHHE Ce(IlV) £50 4= EA4ETL I
I ol5telld £&0] 2 =gt M € of £F80 #H40 W, IMA~EM FHoiME ZAER
Hliil Tt AT Lt SO SR £E£80] SOMINE AEINE LR B U A=A g
vi 2] &t ZAFE Tt sR 0] F9uA BAEU Cel(lV) ££0] JFE5MH, FAETI 658 ~
i FEod W £2£2&S UEMATHIL ~16], 4 1M f9dH e 22 TS &2 o2 #
HASH 28] Lot

Ce™ + 4(H¥), = CeX¥y- (HX) + 4H' (HX = DEHPA) (11)

Ce™ 3(H¥); = Ce¥gHz + 3H' (12)

=
—
|
(=]

2
j
=
2]
nn

o



AHTEI SESF CellV) 2k 48 S7MHs 24T Z0AE =25 HAUSE Us
A o] EWE £EUS0] T

Ce™ + dNOg + (H¥)z = Ce(NOsl - 2(HX) (13}

Olgtgs JdEENE AR Z0AY CellV)2] 25 ¥ J5& 242 BY CellV)S 80 Z4HE
oAy &5t 1ME ZHEHeT ASESH ZNA0T JY, & 48dds FEEWHA FEE
Ce(IV)S 3002 HaOdf B ~8M HNOz2 2 HRETH 21} CellV)-Celll) iz T 1Z]of 9822 0]
H H2EHREE FZAY J230] PtastiEe T ofUZ) CellV) HH = “—“‘.—ﬁ“—%ﬁ}%ﬁ BT} 248 &
Aol 210 D AR AN S Cellll) A2 AbEY 28] Fsid = =X ol A
15 sitde A S DEEHO T (1E]

32,2 TEPH 2Tt ==

i @HEHANA Celllls CellV)2=z 2RI E9He] st 1M TBF FSHE 2T 20
DEHPA ¥ Zr-DEHPA F&H & £EE0] 982 0] B|5tH FEE0] 89X E H%2H Eu F&&
= 12 D|9ho|t}, TBP F&HE il A Ce(lll) ¥ 37 HERLLE FE5H7] A= BE

TEP Tk, 24T I FHH2] LI Z=4+F £E0] & IH IT =848 4P 2245
FEE0] S7Ete ey Y ZE 07 oA R & d82 4k 1M TEF, IM~ZM 243k 249
He Ce £E80] FEI2L Cellld] BISIE 2E80] H235] s A= @ + SIH2H 7], 24
T St Lebd CellViE] &8k S7t6tE=L DEHPA ¥ Zr-DEHFA S H|5HH
CetlV)e] AAY 2ES A= 1002 TEPE AMEshy O 2o it 2130 4H0] &
BELED THEe L AmE] FR TBP Sl It \@2Ib o] D Aty 2l EEd

TEPE & WAIUESZS 25-TEPY ZFZ3Yo 2Tt WS 0] YA} (17 ~18],
Cota + dNOgza” + 2TBP = CeNOy 2TEP 14)
':E(,ﬂsf + 3NC‘3(;JF + 3TBP’|;.:] = CE(NC‘sI‘s ' BTBP’tu] (15:'

ALEHN S TEBFE =50l 29 ofYz et 0] HNO:E &30 Ot TEP £EH = &
ol Das 49T WA A @E2A0 2% Z44EHM A FEipre-equilibrivm) A2
ado] g0

H' + NOs + TBP = HNOs - TEP {16}

E
ZI—DEHPH #&HM = DEHFPA 544 5542 fAKIL == A=A 3712 e E4
[o |

4, GEEEUALE REilE E4S Ce(lv) $E8¥ Z& Zr-DEHPAE DEHPA &
gt A ££85 2 d52255 ddol) Eydl thslA] ££E50] DEHPA BLU} Zofth oo Ces]
£ a2 thEa &t

Ce™ + 3(HA), = Ce(Hazs + 3H" (HA = Zr-DEHPA) (17

CaMO&  + HaZrhs = CelNOsZras + 2H' (18]

324, 92&
Hidz X8 b¥ ~ 300 7HA HEHAIZS o Ces2] H5E&< HxOp S&d Blgdld S7tetdET 1
L} HaOp 2t 2022 ~ 302 HAl M= Ce_] GS£EF 9% Ol Euc 13 D|Tt2 = H]SSERALCH



HAHD HAHIEH TRHA s Celdll) —» Ce(IV)s] MEZAM EMEEEA 23 HAHH
FEE5Hol st HEFstHETE (1) 1M HNOs 15M (NHa520s 0010 AgNGOs © o) Ce(lll)
Cellv)e] HeFaol 3P0t JEstE W HNOs 221 271 8l#std CelVie] HHd 8L 4505
Ll (2) (NHai340: TE7E S7HE 5T CelVDE 52 SMEIEAY BHTE, Ek, AzNO: TE
3 24 SH0|EHY FAGE, fAHE BLE S0t 2T 2FE AHE O = £ A 01M

HETH TEE UEIETE (3) AgNC; TE7Y S2HE2F Ce(VDE] &2 Z7M8HE2H 02Mo A
W ets WHERHATE 1M HNO: oA 010 (NHaS20s, 001M AgNCOs & T Ce(VIIE] BHEZ
982 HCY ) WIS EET 255 UESEs MEEE ZZof HHSHH CelVDY BHEETZRE 271
stE o, 4Tk, Tk, AgNOs TE, (NHaeS:0: S0l AT 4TS DEsteor T (5) Cel
FEEC CellV) Hdzol vlHstE2H 1M ZHEEolA Ce(llVEulIDE &A1 = 1M TEP,
I HDEHF, 1M Zr-DEHPAR FE5HEE ©f 242te] 2 EHo W Cesl 2E8< IM Zr-DEHPA
= 1 HDEHP > 1M TEF2] =ME WEIHTH HiD: S 52 ~302 717 HEAFES o Cesl o
FEET HLO: TEM HIHSHH S3HET DL HaDo 2t 2022 ~303 A s Ce2l H2E&0]
A2 Bl =erE T

ZF
=]

e
rak

jm |
'I_I

ok

Yoo JLH B, Z4EHE £ B MsHY(FED

] M ADNET, CEA-R-G615 (1992)

. M. Haraguchi, ¥, Okauve, T, Isoue, and ¥, Mbatsuda, Inorg, Chem, 33, 1015 (1934)

. Il Kamoshida, T, Fukasawa, and F, Kamamura, 32(3) pp. 779-786 (1995)

. M, Kamoshida and T, Fukasawa, J, Nucl, Sci, & Technol,, 33(5) pp. 403-408 (1996)

. LWL Adnet, L, Donnet, D, Chartier, F, Bros, N, FAure, and Fh, Brossard, Global 97, pb9Z (1997)

. B. G Finke, M, W, Droege and F, ], Domaille, Inorg, Chem,, 26(23) 3386 (19587)

. I Kameoshida, T, Fukasawa and F, Kawamura, J, Mucl, Seci, & Technol, 35(3) p. 185 (1998)

. T, Mlusikas, B, Germain, and A, Batheller, “Americium-curium separation by means of selective
extraction of hexawvalent americium using a centrifugal contactor” in Actinide Separations, J.D,
Mavratil and WW, Schultz (ed), pp. 157-173, ACS symposium series 117, American chemical
society, wachingten DZ, (1930)

10, Yang H, B et al, ], of Korean Ind, & Eng, Chern, 8 1006 (1997)

11, I, Kolthoff, E.E, Sandell, EJ. Meehan and &, Bruckenstein (eds), “Guantitave chemical

analvsis”, chap, 35 (oxidation-reduction titrations), Collier-Ivlacmillan Ltd,, Londen (1971)
12, L.A, Bray and F. P, Boberts, “separation of trivalent rare earths from cerium” HW-78987 (1963)
13, Anil K Deled,), Chap, 9 in Solvent extraction of metals, Van MNostrand Reinhold Co,, London
{1970}

14, B, Saha et al, ], Badicanal, Mucl, Chem,, Letters, 214, 17 (1996)

15, [, B.F, Feppard, G W, Mason, and S W, Melin, 1. Inorg, Mucl, Chem,, &, pp, 141 (1957

16, T &, Butler and E, E, Eetcher, Industrial and engineering Chermistry, 53(8), 651 (1951)

17, W.W, Schulz et al (eds) “Science and technology of tributyl pheosphate, Vol III, CRC, (19907

18, D, F, Peppard, W.J, Drisceoll, BJ, Sironen, and 5, WeCarty, ], Inotg, Nucl, Chem,, 4, p. 326 (1957)

H =Ng), KAERI/RR-1632/95, (1995)

Lo R e I e R s O = L I s )



	분과별 논제 및 발표자

