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Abstract: In order to separate U, Np, and Pu from other radionuclides in 1AW high level
liquid waste, an extraction chromatography method using silica-based polymeric materials
resin coated with TBP, CMP, or CMPO as stationary phase was studied. After pretreatment
with silica-based TBP-impregnated resin column the recovery of U is about 100% , the total
recovery of Np and Pu can reach 99. 6%. According to the decontamination factor of fission

products, the total ¥ radioactivity and B radioactivity can be reduced by 1.3 X 10° times and
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1. 18 X10* times, respectively.

Key words: 1AW; high level liquid waste; extraction chromatography

TEJG AL BE) 1 LA o e, S 7 Kt T
fiff TR Rl BRI B R R 1 R LA IE T
RS, T EMEFI E TAW Al 850 .
LAWY AL S 52 2% TU-F- &5 A BT A IR T80
ZLRICE U BEVR BEAR & L By RO PRIk #
1.7X10" Bq/L, {H4h B8 fEE R & A A
{14) Jo 5 VR BE 43 5 249 R 0. 15,2 X107 ,0. 075 g/L.

T 1AW BE 5 BT 2% 2 3RE S B F &
R TP A AT o L S R R AR R AR i DA 3K B AR

S HHE:2011-08-02; 81T HH#H :2011-09-08

SPPERY B R4 APl B0 AR s B B
T AEI TBR . Sy 7 Wl 2D 43 A D31 BR SRS 50 5
PRUES> BT 45 2R 1 8 m] 52 72 v N EAT 1AW
FE S B TAL 3 L BR 4 KA A By U PR R &
WER) ., HETSH T R R, B S BRSO
FHAR R 2 6 B il i) ik 2 B B AR AT 40T
FIHEZ RRHCY U B AREE 304 JAFE 33 000 MW/
tHMDZEE 5 a J5,% Sr f1"* Cs " Cs & FE )
oK T A RO AL R HLTE VA TR P O M T R

EE R A LS (1984—) . 55 VT PERT A A Wy SR 5 3R S M Al 2 %l



22 Bede o 5 e o7

5% 34

T . FEYSr B AR Y W 64.1 h,
BT Csfy A Ba™ 2 38 114 2. 552 min, BARCY
SRl BT PE IR (A AR R B Mk i e A
{18490 805 S T 3 L 0 AR B 2. 100 kg U
RIS AR R A R S Y L Cs, T Cse
BT Ba™ b O RIS R 74% . IR, N T A F
3 S Ak B AV S R 1 R 0 R B LA
B AF TURN AR 7= Wy 1) 2515 R0

P R REZ 51 23 (CEA) TE43 B MOX Z 1%
BHUE % WA, 7E 8 mol/L HNO, 3 5 F fif
Ce(IV ) Kefill 52 BRI M B S 5 HUTEVA
EHUAE R R R — R B R . & T U A
DU 60T 25 00 25 A W BRE) 2R AT L A B, R S B T
I SRS T = i 1 R Y S ST
. AR H T Ce(IV)FEZEBUR: | b &) 1 W Bt Jir LA
T B PR FE ] Ce CIV) A A S LA 3k 26 BUH: W
Bt 7St B9 A AT . TRl CeCIV ) AR ER & 1 5 1
W8, TE 15 min KU b, FIGZKIE KR EREA

A AR T35 1% 30T A oK AE JBCAR 43 B v A 8 R Ok R
Z W M. R £ B TBPY . CMP FiI
CMPOM™ 25t UV . NpCIV F1 VD . PuC IV 1 VD
A 55 v 14 0 T B T X RN 468 45 24 R e R W 4y
BeLLAR /. AP A TREWH Ak
REN SR AR A RE SRR B HUACER B2 47 AL
(X ONERSES N RS NN AR @5 P kg i
REUF S5 P e A R — 2 W R 2
RO Z AR R I IR i — 2 1w Ak R
M. BRIk 50 pm, SF LR 600 nm,
F A R B £ BUR) TBPL,CMP F1 CMPO 2y [i
FH SR S TSN A 09 7 2 WF 58 B3k 3 Fhig R 2
mMIE (solvent-impregnated resins, fij FF % Vi M
B CT SCHFRAR B ) ot 01 B B 08 L 2 S
R TG R Mo B YR RE . DARG A 104G By 95 R
AR &

1 KBS

1.1 (X%

[ A 2 B 4%, 98 B Sulpeco 2y #]; ICP-
AES,Z E Thermo A ] ; PQ2 % ICP-MS, ¥ ¥
VG 24 7] s Dionex-40001 £ 4 3 4%, 58 & # % 24
Al o THECES AU RUAZAN AR .

L2 AFREERE
R L L TBP ¥ 50 2 B W i B2 Ok

0.177~0. 210 mm; TBP,CMP # CMPO f 3 7
FE 5B S . OF 3 8k J 42 50 pm, OF L AR
600 nm, fL P 2% 0. 69, Z W It & A 4 Fh
40 %, Wi VLR 2% BRI W RV WY ] TTA-—
FHOR W W 2l b . b 7 W R o 1 10 TR b T W
W AT B FVER A BRSO MR B 0 il R
e L AF IR A L IR AR L = A Ak A DA RHR S R
Be il o B S o 2 R oT R HUURE A 4 R R o
A C I L A E DO VA VR SNBSS R oo |
¥k o pr et
1.3 ZWwAHE
1.3.1 FASE IW—E sy 2 —
FE TR PE I —E WG Bk 35 2 W B A IGER 43
bR W A I 4% T &R A i, A R 4 e
g\ﬁKd:
Ki=%"¢xY (D
C m

Hrr Ky mL/gsco s IR BIUR TC R WL 5 ¢ R [ I
OGRS sV K AR E s, B4 I T
1.3.2 855 il & kA iR s A5
FoKIRW 12 h J Bk 2k, INERAHEA0.5¢
RS B BSR4 A2 7 mm. 55 25 mm. [ R {K
2y 1 mL, H 3~5 mol/L HNO, ¥ H . 7
EBERET R - EEFERER.NE - ERE L
ML 29 0.5 mL/min, & 5t A R BR BE A9
HNO, %5 1 bk Pk €0 35 4, o4 3 W 2817 53 A
R R = Ll R N v M1 S =t
WHAT AT
1.4 HHAFE

il M 3 R T 2R R R A A TR R SO
it (ICP-AES) ok H1 B #8 & %5 B 7 & it 1% (ICP-
MS) Z3#r s 8 BRR o THEIGI 22 .

2 HR5UE

2.1 ERERMXE
20101 JiR 3 IR Al BE R BRI R BRI
50 mg HIB AR T 0 TABUE | ImA S 1.8 mg
i 3 mol/L HNO, # ¥ » % %¢ Ik 1 I 8] % il 7
Be R B SRR T 1. N 1 AT RUF
A AR I W% RS Al 7D 32 J3E AR AR PR, 10 min JE A KR I8
B TP 4 R 9Bl Y 2 BT R B R /N IR
Fe R LA HE TBP W iR~HEH TBP B I <<fk
5 CMP B Jlis<fit 5 CMPO Bl

2.1.2  fiF PR VR BE X 4 T AR B 5

5 531 Bk B



%14 XS 55 - TAW R 5 19 40 3y v 23
4.0 3.07 \
e It 25
= 30f 4 -
525y 2.0
L —
E 20 3 E1.5¢
NI 2 > N 5
X — * 2 o > >
< 1.0t S e —— 1.0 — e 4 4 o e
C 1 - 1
0.5t .
0.5 — T A
0.0 :
5 10 15 20 25 30 0.0 s
t/min 0 1 2 3 4 5

BT IR 5 I [0 X 4l 23 TG 28 4509 5 i
Fig. 1 Effect of shaking time on the
distribution coefficient of uranium
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Fig. 2 Effect of nitric acid on the distribution coefficient
of various ions on silica-based TBP-impregnated resin
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Fig. 3 Effect of nitric acid and stationary phase
on the distribution coefficient of yttrium
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Fig. 4 Effect of nitric acid concentration
on the distribution coefficient of U(V]) for different

solvent-impregnated resins
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Fig.5 Elution curves of Sr*", Cs*, Y*" and U*" on CMP silica-based resin(a), CMPO silica-based resin(b) ,

TRBP silica-based resin(c), and TBP polystyrene-based resin(d)
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Table 1 Decontamination factor of Sr, Cs, Y and the recovery of U

B 275 7 (Decontamination factor) U [l %
(Resins) Cs Sr Y (Recovery of U)
WA 2 Hk TBP(TBP polystyrene-based resin) 2.1X10* 1.9X 10! 2.6X10° 99. 80%
Tt it TBP(TBP silica-based resin) 1.5X10* 7.6X10° 2.1X10° 99.82%
T CMP(CMP silica-based resin) 2.3X10! 1.2X10* 2.6X10° 99.75%
i3 CMPO(CMPO silica-based resin) 2.6 10* 6.9x10°% 2.0X103 99.50%
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Table 2 Decontamination factor of other fission products and the recovery of U
LR EEHET I\l i JLHR EiHHET El&s

(Elements) (Decontamination factor) (Recovery) /% (Elements) (Decontamination factor) (Recovery) /%

Ag 32.02 98.5 Zr 134. 6 97.9

Cd 84. 80 109. 8 Ru 804. 1 99.9

Ce 315.5 102. 1 Sm 7467 103. 4

Eu 3510 100. 8 Sb 33.08 103. 2

U - 104. 4 Te 1018 105. 3
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Table 3 Effect of nitric acid concentration

on the recovery of Np and Pu

c(HNO3)/ Np [l i % Pu [ iy %
(mol « L™ 1) (Recovery) (Recovery)
3 92.7% 95.6%
4 97.9% 98.1%
5 101% 99. 6%
6 102% 99. 6%
2.3.3 G HEERUEBLRIAO M EE B4 RIGR AT 1L

T FIBR A 25 748 Al 2R T B 0 B o (FL 2% R 4 22
Hh AR A 5 BT R R UE R A1 0. 1 mol/ L HF-0. 1 mol/L.
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