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Abstract

The principles for U metal extraction in solution by solvent extraction using
supercritical CO, and those for direct extraction of solid UQO- in supercritical CO-
were explained. A powder and a piece of pellet of UQO: specimens were inserted into
a view-cell and the reaction was visionally observed by a video camera. At a
200bar/60°C condition, about 80-90% of 3mg UO. powder specimens were extracted
after 5 minute. After the total of 10 minute reaction time, no leftover of powder
specimens was found. The dissolution rate of the pellet specimen was much lower
than that of the powder, suggesting that the rate limiting step be the surface
reaction. This technique can revolutionize the decontamination of UO: by the
enormous reduction of the waste.

1. A &

T

$HEU)E FARARE A= Fo Akolth $ehrel Aokl A1
A & o

97 984 AAARNE 72 FAL AL, A9, W 55 AW 203 42 FAo|
Ho), HEdon AArgo] Ho ALAT] FUelA A5z AR AxA 5F &
259215 (UF)] 355, 948d8G)eld ddne Agdr. gaasde o



of = FAFAH] AMGHoY, ARl AATHOE diA OJX}E;‘@E(?)OHH o] 4k
gh¢etEe] tEoR AL U MAgEo] 2 wiztx] ALEEHE FAHA HEY =
H 7] E(scrap)el thd 2 AR O]ﬁﬂ%ﬁ}%’ro] ol AT, o] #H 7= olA ”J*Vé%é‘
QA okttt FEAAE HUES A Aol w5 Fash 340&01 LIS o}
o, Htoll A= AW F234 AA ]/‘1 OV g¢dtE AdE T2 aoio] QI’—
ATt

AA7A] o] ik E-febms Aboll &EAA FE3IE ol 7 de] AREEAL ¢l
o ey, o] WHHE AP slr] ofyy A HUlES AT © & FEES 2
3ok FHEol 29A o)Ak RAE ARESEY] o|4bstulES FESE W ol iy
o], H7|EoA A3t EtE A A SAZoZ AMRE £ UdS AoZ vy i vk
[2-5]. oAt etA~E A AFH(7]1 bar, 31CC)°VE}°E Zbksha A olibse A f A
(fluid)7} At 50174]"”3401]*1 ojrbstebA = VAo FAFHA AA Y BIEE FA
zkarglol, mEA aglal iEes S 1}:%% T dE e §HrE Aok 58, ¢
23 vy 7 E A7|H, fld LHdES A AEATL FFF o]ikslE A E ThA
glpste] AAREE & JoernE AR oxH Y| WS gld F de A 2
FRE 2o vk 2 =il olibstetAel UOE F&3te ddE A9, 8 &
AWM, E 1Zs & B JAAAAT A Fhdt UO,FE Aol diste] &7lsharx)
Ela=
2. ¢ g
7} &l FEEW (Solvent Extraction Technique)

EFEHS THACE FE&Y So Foldle 55E HHeE FEIAY A
A of AMGE = WHolt) thEe FEUYEC] FE&H EATE o, FEUEEN Z
o] E A3t T 715} A3rol 7hsdk 718 ME FE&AY & 4L 5 FU]EHE F&
A st FEUHASES F71E&MeY A FE=3 o] HHS U % Th 59 9H

o]z o] AA, :LF/]IL Zrol A HfS AA3AY Ni, Co, Nb, Cu 59 AHodArE F&
2 AA wf AFEH AL 9}‘:}. E3] 245 ddgols Ul Pug £ %3+ PUREX
HE g oA HEH SR AFEHE SiFE S o] &3k o olt}6l.

UL Aatg oA +67F o] L2 UOS 2 £A18t}. ¢]& TBP (tributylphosphate)
-3F keroseneol] o] Ustf ZAdolE Fgz 77|87 kerosenel & F&3 4

UO0%*(aq) + 2NO; (aq) + 2TBP(0) = UO,(NO,), - 2TBP(0)
A71AM, aq®t o ZA7F FE&A(H G} F7] &l (kerosene)ol] EATTHE S v
vk & Akgde] Zokd U o]2S f7182 58 5 JSS ol gl

F&3 & AFE 77189 = TBPEo = t}kstd, TTA, DEHPA 5 A&
= 9t} o] A F83 AL Fula(distribution coefficient)$1d], US] A-$ olaf e}
2ol HeojHr)



D, = UU
U FZA, #0353 55 D>1 ) v 283, 89 & & 5020 &7
Zolols Ag, 2 4= FEuldSgtel Aol wel v FEElFEe] Jhesith
PUREXE A A =olles AFEEAAAEANA U Pug, 28al HEH0E UdA Pus
FEohe dEE 2Ty AelE ol &3 Ao|th6]

Al A ' F718, kerosenes ORbstE AT AT = Ad=T7F 9
SRS o] &3 U9 FF 7FeAde Uik 8.3 diwte] ) olE s U Z# ol
E A (chelating agent)® AM&% = TBPO| o]Atslets ] £3nE LolE A7) v}
AA = ZYA o]AtEE A TBP fdlntE W & Aoz &#A AuH7] =k 0.7
g/cc ME2 o]itsEtAoA 1 M s&2E 71E F 9}331 G 0174]"”310“*1‘: TorA 0 R
8% 01 M w55 zte=d obFd A7 9IHHBl whebA, TBPE o|4bstebiol S
8] o AREE ¢ Tk oAl TBP7F U, 7‘”}7]9} A FAdstE ZdolE &3 EQ
UO0,(NOy), - 2TBP 7} o]4bste Aol vt =& 5 =77 ez F83% A
o]t} Wai [2], Enokida [9]9] A@A%E ww olitslgise] emel o] wep 2 &
=7t ZA A 27-19 Enokidad =4 Z3E Yelddn. FAdH ZHeEolEY v &
of we} = o] WEsIH e, gk 13071 ol 4ol dHelA A A o] ET} o
AbstERAe] @A E] S Y-S HoFa gt TBPEH o|ibstgAE o] &3 +&
Ao A UF= AE> JAERIONA Far o] &4 Zao] whEolx vH10]. o|4ikstera

2 ABtA LR, 7]E9] kerosens AHES A A tEstA TAHS olE 7 U
A

& HoFa th
L, oJAMSIEAE o] &3 1A U9 A4 &3 %

Kerosenol| Al o] 23t et A2 f-7]| &9 S npattla] =, 74ES o] &3k U0, &3)]=
|Sl5E T4 AS 2asta, uebA FaE HrjEo] wAste] 1 X e 013%—% 1 A
SHEY, HrE A4S 3HIH, e Tt ES ot e A AH mo AAZE FE
Hio] @t

At TBP:E ol e} 2o wre oz ZgolE &S gAsty, o] w3k o]k
et & xS 5 JquH9]

2HNO,(ag) + TBP(o) = TBP - (HNO;),(0)

Enokida™ TBP-#4F A#o]E( TBP - (HNO;),)o &l =& 43 TH9) 19
-29] Enokida®] 42715 e L olEe FEd w}ﬁ}, agal 2xo uel &
a5 Spade] Wskskar vk WiEF 60°Celskell A, 170 7] o] ¢reold e e

o|E B3 Bo] olsieriel @8 H& F 2ge wolzEn
AL SAYE TEP-AY AAI=E $AIN FAL Y& AR

UO,2} oz o} o] J et [3



UO,(s) + 5 HNO, + 2TBP = UO,(NO,), - 2TBP(0) + 5 NO + 4 H,0

1714, Ust A4 Zeo]E, UOLNO,), - 2TBP= SelA sl %o](1g-1 #3x)
oJabslE Aol wjg F ==vh fqUda] AYolE &3tE3 A4k TBPo H3o £
of 3FE F71(E)77F 94FE vH F Jdow, AAHHE ZHYolE AAdE Eo| LAY
[3]. ¥ AFAo|A ExE Bonding energy® AAEsE Ailo| = AMAE ZdolEQ oA
A& Fol7] g8ty =o] dHdathE AL we AT

b, TBP-#4F Z#ole 3= ( TBP - (HNO,),) S ZUA oltalekie] =
o U0, F9=2 84, URE AH olitsteae] =oll ¢ Qv o] dgE o] &3}
Htol  dEd AR HARE AR olAbEE A mo AAYsE WU
(Super-Direx )& B = U AAF FZo] wHo] wEMe JAERIS A Awsiir tt
o] @]
= T

»

o

[12]. o]2tsletAa s AL A gHS T8 WaE AES 4 9o, ¥4 a8
=4 4 v} Super-Direx &AL 7]£29] PUREXe] Hl&] =% 7+<3 342

N

25.0

25.0 Fr T T T UL L S L1 | |
® 313.15K
A 323.15K
200k 200 | B 333.15K )
< .
& Single Phase © .
= 9 < Single Phase
g150 %15.0 -
o a
100 10.0 -
Two Phase
o Nl Two Phase
5,0 HLLLIL L1 L TR NTTT S W11 B AT W RTT] B
s 10¢ 10® 102 1ot o 5'010-5 104 10 102 100 10
Mole fraction of TBP(UO,), 5 NO, Mole fraction of TBP(HNO,), 5(H,0), 6
I¥ 1. U-247]1-TBP ZHclESY &= I3 2. TBP-Z4l7y] ZHolEY Sz =
=4[9]. A9l
3. A%,

B Ade A UO: powder?t pellete A|HOo 2 ALE3FA T powderd 27|+ o
2 2-3 mAE (W FTHA: ~3m%g)o] 3, pellet?] Z7]E 2x2x2 mm’e] ASAA (4] T H
2:~0.001 m*/g)elth. WS A B2 £ g, WEIF Hol View-cells vz
ALE3FA T View—celle] UH F3 = di=F 10 mlo]t)h ISCO AF9] 260D syringe pumps
o] g3l o|AFEAE YFIHoH, oy FF AFA oitFEAY fFHE
syringe pump® =43t TBP9F 65% 5 %9 AAS &33le] TBP-ZAAF Zd o]
3135 ( TBP - (HNOy),)& =13 H 3L, o5 AA HZE o] §3lo] wkg=e] FYT
UA AZsAT =30 HE A FAEE eI

E
BN
T



UO:; powder 3 mg3 pellet A1 17/1E View-cell ¥+-&=20] ¥l o2 3EAs
g2 ATk o]AbE e Ao fEE AAAZ £ (1.0 - 1.5 ml/min), HAABIZE 2
AlA TBP-Z4F A o]E E38HE o]itgetie 4o wh&Zeo] Z3u) vhgo e
U @S vY e JteaE S48k £3589 A3l 4§ pelletA 1S AL,
WRE MRt AAY ol olibsh-¢eba powder THFES FlATE A8 g
200bare]| 31, &%=+ 60T At}

Vent
o e ———
A TBP(HNO,), .
° (]
® d | ©
* *
“] o A
T
Liquid Water Bath

Pum Uo, or UO.
Co, Syringe P 2 3

oo] o] stshetio] Hof v zo] £ Hof
o) WA FE 8] 5o

-1 ZH -
2l EE Ao ol glojA 7] AZFEhE AL B ¢ vk ag8-ToA E3E FUT TE
5o pellet+HY¢ U A

T 0% EFEAE Fela, olof olibsteawt &9 ¥ET 4 3= TBP-A

b Ay olE E3-gS AASL o] F Wegr] yE-E dFE A1, AL &9
ZE powderE #gEol, PolglE powderE S 4 Tt TgAo gz #AZE AHAA
] A

AA .
4oz By 98 FUF U= 52 AR Avbd 80-90% =2 powder’t Al
Aoz welv) Abzlel] vpebyt npe} Zo] Pelletd] W&l powder7b wi-¢ e wk&3tE 2
S B oy gdAo o3 iz A7 =4, powderol] W& Pelletd] F-AZA7)
|- Zfo} EW WH-S-(Surface reaction)o| ¥4 % & 43 @7 (rate limiting step) =
P4

dh

>

]_



a9 4. oxtgetart AR T oview-
cell W7o AlHRF.

5. 4

=

.

A o]EAQl TBPE o]&3to] & o] U =
=33, TBP-24F ZolE %"ﬂ% A olikslgbaol 49
3= HFW Hol| sk 712 & A3t UO: powderel pellet A
view-cell &2 oA ¢ UO, %ﬂrxé% vt ez #FYG3drh 38 F49
Ao wkgo tﬂa 80-90% 2] powderA]#H (3 =
2 Yebg £ 1089 ¥HSF powder Ao FES e ¢ s ARE o

| Zioi ‘«}E}‘;}E} Pelletr| H o] &34 %7} powderel ®])8] -9 =8 Ho=®
Hoj, ¥ whgo] FEEEE ZAstE Ao=E ARdr o] U0, FEWHE 2%
cRAo g WMPAT|A] ke sAHel A wHoer goz U, AY

2 4 S

X

F

= o
oo fio



Akel =

= ATE HETIEFelA dAE TV A 2 w7 A dFAE AAPeE A YH o
ATHALS Wyl 18 ar, UO; powderE Al 3-dlolFAl & 29 WA E 7 A=
=R

E R

[1] B.R.T. Frost, "Nuclear Fuel Elements; Design, Fabrication and Performance”,
Pergamon Press (1982)

[2] M.].Carrott, B.EWaller, N.G.Smart and C.M.Wai, Chem, Commun. (1998) 383

[3] O.Tomioka, Y.Meguro, Y.Enokida, I.Yamamoto, Z.Yoshida, J. Nucl. Sci. Tech. 38
(2001) 1097

[4] O.Tomioka, Y.Meguro, SIso, Z.Yoshida, Y.Enokida, I.Yamamoto, J. Nucl. Sci.
Tech. 38 (2001) 461

[5] M.Shamsipur, A.R.Ghiasvand, Y.Yamini, J. Supercrit. Fluid 20 (2001) 163

[6] M.Benedict, T.H.Pigford, and H.W.Levi, 'Nuclear Chemical Engineering’ McGraw
Hill (1981)

[71 Y Meguro, S.Iso, T.Sasaki, Z.Yoshida, Anal. Chem. 70 (1998) 774

[8] C.Erkey, J. Supercrit. Fluid, 17 (2000) 259

[9] Y.Enokida and ILYamamoto, J. Nucl. Sci, Tech. sup. 3 (2002) 270

[10] A.Clifford, S.Zhu, N.G.Smart, Y.Lin, CM.Wai, Z.Yoshida, Y.Meguro, S.Iso, J. Nucl.
Sci. Tech. 38 (2001) 433

[11] Y.Kim, H.Kim, K.Park, Bull. Korean Chem. Soc. 23 (2002) 1811

[12] T.Shimada, S.Ogumo, N.shihara, Y.Kosaka, Y.Mori, J. Nucl. Sci. Tech. supp. 3
(2002) 757



	분과별 논제 및 발표자

