5 37 55 1 1 R T OB Ok ¥ E M
J. Wuhan Inst. Tech.

201541 H

Vol.37 No.l
Jan. 2015

XEHS 1674 -2869(2015)01 —0001 - 05

PR LR A A B IR s < s B B e

WA E A RER A

B BAR I RAE Y HAR 2 kg2

LR TR KPS 5 255,390 XX 430074,
QAEHIEEHK TR ETLEZR T (KNI EKE),H KX 430074

7 F N T RS AR B AR R O W R R O3 B B R SR R FHAEIBGH Crea (NN -din-hexyl-
thiodiglycolamide ) Fll trioctylamine (TODGA )ZH Ji Wfp A1 ZEBUA 2R 44 I i1 2 38 R LAk B — 8 431 AR (Si0,) 7,
£ L FlORT R FLRE S5 A BB (Crea+TODGA )/Si0, P FH T HE (32 40 B w5 AR L 948 (Pd) (BT
(Ru) F1EE (Rh). i 0 2 I B X6, o OB 50 i 1 T 2 ) 1 I < Jas 7 A I I B2 T Sy 1) 52 0, 1y S 36 45 2R
AT SR AE 0.1~5.0 mol/L ¥R I T, = AR BEXT Pd (11) Y145 I i ik 14 W2 e 53 177, BE IR B /K AR w42 P (IT)
B % Ru (1) A W B B (L E 5 i R vk 2 A 38 T T A1 5 76 3.0 muol/L i Rk 2 v % R (10L) ) i o e
JIH85 5 PEART BRI BE T X Bk Re (VIL) A 45 55 I T (EL R B 36 7 it 9 2 By B i 2 R B IG5 3 P ] 26
B HEAH HE AL, (Crea+TODGA ) /SiO,-P T = FlvEF I 55 Ja 14 W B 532 R T A5 36 Y35 119 22 S IR S 00 1 I A € 1%

TEEE 03 B = FhOT R AT REE.

KB RS S WNR  BIGG R ; BRI W AT O HE @A

B 43S . TQ028.3; TL241.1

0 51 &

Bl A FEL I 2 R 3] 2010 AE R RS
1) Z BORHE 25K 1 000 A3ml. Z BARHELT K )
IR PRl TP R IR R AR SRR A SN HE R BE 11
7, PR L E A MR A AR RO H i = KR S
PR b AR, Herh B A R AR SV R A U
DRVEMR AR B R 222
FUEEAITCR AN, AT H I Z BARHS b B
2 A~ PUREX (Plutonium and Uranium Reduction
Extraction) TRE. 2R AR AE RSN B1 9 U5 Y (] A,
—HR I RULF A 1973 2T R AR A S %
W (HLLW) rfr. DALk o] 22 447 0 b 2 = 000K}
AR Y R S RS 774 (Fission Products,
FPs), H A AL 55 #H Al T R (Np ,Am Cm Fl Pu 55 ) |
A% T 2K (Platinum Group Metals,PGMs) 5 15 & #4
JLER (90Sr F1 99Te 45 ), BN A% RE LAY =
APREE RIS IT 8] 22— X R L Y R S e
R EEE L

BRG4GB AT R AR E M TR e v
PUHL AL B AR P R A SR T E A P R AT
AR T A0 R e e A AR R AR
AN EANTT R 1 52 4 S AR VF 22 [ 2R 40

YrfE HHA:2015-01-04

EER RS A

doi: 10. 3969/j. issn. 1674-2869. 2015. 01. 001

J 4 SR A R 8 A A T A B A 2. TR
TR T B A A YRR AR R R A T B
J i AR ) 10% A L. Zead Al Hop
KR BB MG R A2t L 4E 78 201
JE AP RE AL MR ETCR T — M Tl P BT
HCEHPER Y S SRR &R IR k=
BAEHS A FE PUREX iR rP 411G T 3R R A DLTESE
TR I SRR MER, 38 V72— D T30 W ik
PRI BRI & RN T 20

AT TR W A 5 [ SO I 4 i 1 T
A VUL B 2c ik o) ik R R 26
S AR O R TE A HLIE R ] D R
BRI A8 SRR T T T R A M. R TR
SIVEIR WAL AT, o3 B R IS P A d /DR BE R
YR ) S WA 0 S E B R R 2 — 3k e b i ik
AR RIPL .

A FE G B — R R AL R R A A
(Crea+TODGA ) /SiO,-P 4 HoAfil A M 1 A, T
AR R T A 4 Y e SRR A A
T S B TS T AR RS RV W b O B 4
J W PR 1, 2 e HH] TR ik 3 B A
Y] B, IR L 5 TR G U 53 P A RIS B
(Crea+TOA)/Si0,-P"  (Crea+Dodec)/SiO,-P"/X%f

BE&TH . HFEAKRP#EATH (51344010,51404172) 5 #1d648 A /B4 5415 H (2013CFB317)
YEZ I AR (1983-), &, AU BRI U 1 A5 O 1)« A B Rl 5 TRE + iR RN



2 T AR 4R

537 &

S G T I A T HEA 7 L 2.
1 SEIGERSY

1.1 ERERF

FITFH 24 S 250 R oAl K ol 58 1K RIS 4R
1A Si0~P NS % A Nl A I o R 2
Y RN . O PR PR 1 B R AL — Ak v 3 i
J5r SR A B 51 i B ) — Tl AL e HL— 1 o3 2%
. I FZEEA Crea A1 TODGA 435I T FG 46
b2 Tl A LS R bk ot t, P UL
Fi7R.

2t 0l fa vy

Crea

(N’ ,N’ -di-n-hexyl- thiodiglycolamide )

CsHyy

JATH

CSHH

TODGA

(N,N’,N’ ,N-tetraoctyl -3 -oxapentane-1,5-diamide )

B 1 ZEBH Crea 1 TODGA B30 F4EHITK

Fig.1 Schematic structures of Crea and TODGA extractants

12 KAEESESWIENER

AR T 4R U A A E R | ek |
Tirf e L | A PR BE Dy TR B A A AR 5 fi
B WEE I B R A HGR] Crea A1 TODGA JETEIF
22 ) Si0,-P #hAk i BAR G BUOT SR AR OR
FLEEFEE AR AR AR Z 1,75 B EEXT Si0,-P ik
PEATIE ARAL B3 2 P A 2= ORI R R A 1 LA
DABE TN SiO,-P PN EE A 15 2 BGRI 22 [ 7 55 Fn g
B R AL HE R 122 (1 Crea A1 TODGA ZE B 58
LR T AR A 100 em® BT 2E 3
FEF AL IR AR Si0,-P ik 75 e 28 AL I
W TR B 38 50 Je A KV TR 2 il L
23 7% R ) E I R AR IBGRD 3 i T A0 A A
LKA TR B 45 07 =tk AT EFE Si0,-
P ZRARIFLBR . LS TR i BR8] (1 ek AR
KALEESE S A W 5 44 KE, (Crea+TODGA ) /SiO, -P.
H=E B B an i 2 .

Si0,

, G (TR EL 55%,
: TRFRIM K 35%)
SDB 44
VN (e o
PR 65% )

ZEIGR] Crea F1 TODGA
(B8 33%)

B2 XARESARMMENTER
Fig.2 Diadram of macroporous silica—based adsorbent
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Table 1  Effect of HNO; concentration on the adsorption

property of Pd(Il) towards adsorbent

CHNO, ) P( 1) B3
( mol/L) (Crea+TODGA) (Crea+TOA) (Crea+Dodec)
/Si0,~P /Si0,~P /Si0,~P
0.1 100 100 100
0.5 100 100 100
1 100 100 100
2 100 100 100
3 100 100 100
4 100 100 100
5 100 100 100

. MR 0.2 g4 em®  (Crea+TOA/SiO,—P  Crea+Dodec/
Si0,-P),0.1 g:5 cm® (Crea+TODGA/SiO,—P); 4[] . 8 h; ¥k
R 160 r/min; IR . 298 K
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Fig.3 Effect of HNO; concentration on the adsorption
property of Ru(IIIT) towards three adsorbents
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Fig.5 Effect of HNO; concentration on the adsorption
property of Re(IIV) towards three adsorbents

FEAHES 0.2 g4 em® (Crea+TOA/Si0,-P , Crea+Dodec/SiO,-
P),0.1 g:5 em® (Crea+TODGA/Si0,-P) ; 4 /il i} ] . 8 h; ¥E 1%
HZ 160 r/min; I3 JF . 298 K

3 % iE

ST IR R BRI A B AN AR AR
T I o8 FH — o 2 R AL ek 3 52 6 W A g
(Crea+TODGA)/Si0,-P JH TA: o 1wk 43 B 5 4 Pd
(I1) \Ru (IIT) #1 Rh (TIT). A SC aef 5 25 W R 56,
TSR R VAR X 4 TR A A L R B T
PR M KA, FR S 3 45 2R W R E 0.1~5.0 mol/L il
R, =R REIE XS Pd (1) X547 0 14 W o 53
A7, BEW BfE KA R 4238 PA(TD) B 1 3 X Ru(1ID) A
W2 £ 7, A I i e 3 1 B I i BB A1 5 ] A
3.0 mol/L HNO; "% Rh (11T £ W B RE 7 45255 ; 1
TRASER MR B T X 99Te IR ITE Re (VI H H
W2 BF AL it 5 1 134 o ot s R B2 1.

B

WXL TFET AR A RMAFEE
e A6 AT 0 T B A MR T R 0 Bk |

S E Wk

(1] X2 R Bt I SR AR A, 25 Z R ALk BT s ke 4
SRR HERE 1], B F410,2006,24(6) :
77-81.

LIU Xue —-gang, XU Jing —ming, LIANG Jun —fuet al.

Progress in research of spent fuel reprocessing and

[10]

[11]

high -level liquid waste partitioning integrated process
[J].Science &Technology Review,2006,24(6).:77-81.
U A 4 B IR A PR B SRS [ ]
J5:,2001,28(8) :23-27.
WANG Su-ling.Platinum Group Metals Resources pre-
sent situation and countermeasure research[J].Chinese
Geology,28(8):23-27.(in Chenese)
ANDO Y,TAKANO H. Estimation of LWR spent fuel
composition[ R]. Japan:JAERI-Research, 1999.
DASKSHINAMOORTHY A,DHAMI P S,NAIK P W et
al.Separation of palladium from high level liquid waste
of PUREX origin by solvent extraction and precipitation
methods using oximes [J]. Desalination,2008,232:26—
36.
GAITA R,AL-BAZI S J.An ion-exchange method for
selective separation of palladium,platinum and rhodium
from solutions obtained by leaching automotive catalytic
converters | J].Talanta,1995,42.249-255.
LEE S H,KIM KR,Jung C H.et al.lon exchange charac-
teristics of palladium from nitric acid solution by anion
exchangers [J].Korean Journal of Chemical Engineer-
ing,1999,16.571-575.
O0ZAWA M,SUZUKI S,TAKESHITA K.Advanced hy-
drometallurgical separation of actinides and rare metals
in nuclear fuel cycle[J]. Solvent Extraction Research
and Development,2010,17:19-34.
RUHELA R,SHARMA J N,TOMAR B S.et al. N, N, N,
N-tetra(2—ethylhexyl) thiodiglycolamide T(2EH)TDGA :
a novel ligand for the extraction of palladium from high
level liquid waste (HLLW) [J].Radiochime Acta,
2010,98; 209-214.
DASKSHINAMOORTHY A,DHAMI PS,MUNSHI S K,et
al.Separation of palladium from high level liquid waste,
generated from reprocessing of PHWR spent fuel [J].
BARC,2008,292.7-16.
XU YUAN-LAI, KIM Seong—Yun,Tatsuya ITO, et al.
Adsorption properties and behavior of the platinum
group metals onto a silica—based (Crea+TOA)/SiO,-P
adsorbent from simulated high level liquid waste of
PUREX reprocessing[J]. Journal of Radioanalytical
and Nuclear Chemistry,2013,297(1) . 41-48.
XU YUAN-LAI, KIM Seong—yun,Tatsuya [ T O, et al.
Adsorption behavior of platinum group metals onto a
silica—based (Crea+Dodec)/Si0,-P extraction resin
from simulated high level liquid waste[J]. Separation
Science and 2014, DOI. 10.1080/

01496395.2014.956222.

Technology,



513 TRIER | 28 B R A LA RE AT S X B e Tk 1 A MR 5

Adsorption behavior of platinum group metals using novel silica—based
macroporous adsorbent

XU Yuan-lai ?,GUO Ge **YU Jun—xia"?,ZHOU Fang"’ ,XU Zhi-gao"’,
ZHANG Yue—fei? , XIAO Chun-qiao™*,CHI Ru—an”
1. School of Chemical Engineering & Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China;
2.Key Laboratory of Green Chemical Process (Wuhan Institute of Technology) ,Ministry of Education, Wuhan 430074, China

Abstract: To selectively separate and recovery platinum group metals (PGMs) from high level liquid waste
originating PUREX reprocessing, a novel silica-based macroporous adsorbent (Crea+TODGA)/SiO,-P was
synthesized by impregnating Crea (N’,N’-di-n-hexyl- thiodiglycolamide) and trioctylamine( TODGA) two ex-
tractants into the macroporous SiO,-P support. Adsorption behavior of PGMs onto (Crea+TODGA )/SiO,-P ad-
sorbent was investigated by batch method. In batch adsorption experiments, the effect of nitric acid concentra-
tion on the adsorption of PGMs towards adsorbent was examined. It was found that (Crea+TODGA )/SiO,-P
hads strong adsorption affinty to Pd(Il), weak adsorption affinty to Ru(IIl) and almost no adsorption to Rh(I-
IT). In 0.1 mol/L nitric acid, the adsorption of Re (VII) is strong but it decreases dramatically with the in-
crease of nitric acid concentration. In addition, after compared with (Crea+TOA)/SiO,-P and (Crea+Dodec)/
Si0,-P, the different adsorption affinties to three PGMs ions can speculate the possibility of separation by one
(Crea+TODGA ) /SiO-P chromatography column.

Keywords: novel silica—based macroporous adsorbent; platinum group metals; high level liquid waste; ad-
sorption behavior; extraction chromatography.
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