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Radiochemical Procedure for Separation of **Zr From HLLW
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Abstract: A radiochemical procedure for the separation of ?Zr based on silica gel separation
and TBP extraction was developed. The HLLW solution was first loaded to a silica gel
column and was washed with 1 mol/L HNO, and then desorbed with 10 mol/L HNO,. The
eluent was extracted with 100% TBP two times. The kerosene was added into the loaded
TBP. The *Zr was stripped with 0. 2 mol/L. HNO, twice from TBP-kerosene solution. Sub-
sequently, the 0.2 mol/LL. HNO; solution was loaded on the second fresh silica gel column
and the separation procedures was repeated. The product Zr was measured by HPGe 7y
spectrometer and liquid scintillation analyzer. The results show the highly effective decon-
tamination of the y-emitting nuclides. The comparison of liquid scintillation spectra between
%Zr and “Ni indicates that the separated "*Zr sample is radiochemical pure. The whole
recovery of ®Zr is about 70%.
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Wi L 1 mol/L HNO; 4y i 4, A1 mol/L
HNO, %% 20 mL, 2% 5 F 10 mol/L HNO, ik 7%
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Fig.1 Elution curve of Zr on silica gel column
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Fig. 2 Elution curves of ¥ Cs, *Sr, Pu, “"*Eu, *' Am (a) and * Nb (b) on silica gel column
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Table 1 Required and real decontaminations

on silica gel column to some nuclides

BE DE
(Nuclides) i {5 (Theory) 5256 {8 (Experiment)
87Cs =>4.9X10° 2.13X10*
8 Sr >5X10° 9.99X10°
Pu >10" 4.3X10?
2 Am >10* 4.9X10°
12Eu =>10" 1. 37X 10?
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Fig. 3 Distribution ratio of Zr in nitric acid
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Table 2 Back extracted results

7K A8 J2 #E 2
HHLAH )
(Aqueous (Back extraction
(Organic phase)
phase) ratio) / %

30 % TBP-#{ i (Kerosene) 0. 2 mol/L. HNO; 89. 8
0.5 mol/L HNO; 88.7

1 mol/L. HNO; 83.9

N 2 B s v U S Bl TR R 3 i, 30 %6
TBP-JEh (1 Zr & &t B 2 3 m . 525 1%
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(1) A — & H /9 5 BOR W 95 2 1 mol/L
HNO; 4 it bk BEAE, 1 mol/L HNO; ¥ %
23 mL, & 0. 1~0. 3 mL/min, WA LK Tk
W

(2) 10 mol/L HNO, 1 M i W 9 - W 56 ¥
P 10 mL,

(3) ¥ 10 mL i W % # 22 70 W s =k b
5 mLANFE 5 ) 100 % TBP A 5 min, § & 42
JG K KRR 2 5 1A T 23 W <k [ A
FH 5 mL ZbF S 100% TBP 25X 5 min, & 3f 2
AL

D TEAPA P INA 23 mL . Al 5 mL
0.2 mol/L HNO, i # 5 min, i & 02 5, i
KA. fEA HLAH FE A 5 mL 0.2 mol/L
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it Ty — A REBCAE AR R AR 1 mL, R E Y 0.1~
0.3 mL/min, £ FAEE R M £E T )5, H 23 mL
1 mol/L HNO; %%, A 10 mL 10 mol/L HNO;,
fiff W% o WC B T S HR b R I
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Table 3 Total decontaminations to some Y nuclides

B 23 B HI I A 0 RO I3 B 5 I Y SR s DF.,
(Nuclides) (Count rate before separation) /s ! (Counts after separation)

241 Am 3539.91 15119 >2.23X106

137Cs 254 234. 20 2919 232 890. 38 >3.65X108

131 Cs 152. 31 2416 >2.41X10°

B1Ey 419. 34 15 180 =>2.64X10°
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Fig. 4 Scintillation-spectra of ”*Zr(a) separated from HLLW by whole produre and ** Ni(b)
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Fig.5 Scintillation-spectra of °Sr-"" Y(a) and Pu(b)
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