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Separation and Purification of Radioactivity Xe

WANG Qian, PENG Shu-ming, HAO Fan-hua, BIAN Zhi-shang, WANG Hong-xia, LI Wei
Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China
Abstract: The performances of 4A molecular sieves column, 5A molecular sieves column,
carbon black pellets column, and activated carbon column in separation of xeron and the
concurrent gaseous impurities were investigated at different temperature. Based on the mea-
surement results, a preparative chromatographic procedure for separation and purification of
Xe from air samples was established, and the technical parameters were ascertained. The
procedure was tested with simulated trace Xe-containing samples. The results show that the
purity of thus isolated Xe is higher than 98%, and its overall recovery is better than 90%,
indicating samples prepared by this procedure can meet the requirement of the radioactive Xe
measurement,
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Fig. 1 Skeleton rawing of separation and purification process
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Table 1 Retention volume of gaseous components on 4A MS column mL
235, (Air) Kr Xe
0/°C e WA Tt g AT I U Tt U 2, i I U Tt U e
(Peak start) (Peak apex) (Peak end) (Peak start) (Peak apex) (Peak end) (Peak start) (Peak apex) (Peak end)
56 13 18 29 - - - 15 21 30
18.5 17 23 47 - - - 17 24 60
0 18 24 48 - - - 19 26 57
—27 18 23 37 17 24 38 19 35 74
—54 19 27 65 23 30 66 22 67 289
240

M 1A 2 /T LE & YR AE 0 'C UL B
Bf 5 4 A MS XJ 4524153 (75 A Kr, Xe) 5& 48 R 0 ff
YA B 55 ) W R B A A gy AR B R TCR B
i AA MS, iR FE R Xe B £/ B AR
BRI Ui AA MS Hx Xe 3 Bk 55 W% Fff .
I AA MS FEAE Sl A6 A L AE L BRK 43 F 4 4k
B 55 2% TSR 1 [R) B R RO 52 i Xe 11 [0
I

(2) B 50

1/ min TR AR IR F 5 7 4L Kry Xe 76 5A MS

B 2 REHWESET KroXe s S AE
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Fig. 2 Chromatogram of Kr, Xe, and air
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on 4A MS column at different temperature
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Table 2 Retention volume of gaseous components on 5A MS column mL
O, Kr N, Xe
e L I A T I 2 i I UE 5 W 2 L I A T I FE A U UEE 5 I 2
(Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak
start) apex) end) start) apex) end) start) apex) end) start) apex) end)
51 45 62 88 - - - 91 127 189 416 703 1184
17 73 104 145 170 269 430 229 316 434 1070 1844 3022
0 88 131 192 247 401 688 342 506 747 1925 3158 5061
—49 360 545 775 - - - 4413 6013 8 664 - - -
—54 - - - 1978 3084 4512 - - - - - -
(3) 601 Wttt TE 601 A1 i R B8 IR B (3R 3D, JF 3R 15 A W] i B2

D AR AR (A KroXe)  FEAM Kr.Xe &35 E (8 5,
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Table 3 Retention volume of gaseous components on 601 column mL
255, (Air) Kr Xe
0/°C I U T3 U . AL I U Tt U 2. i I U Tt U 2
(Peak start) (Peak apex) (Peak end) (Peak start) (Peak apex) (Peak end) (Peak start) (Peak apex) (Peak end)
89 - - - 29 35 66 188 233 445
60 20 24 32 40 48 99 378 460 786
30 24 31 40 67 87 153 1061 1260 2402
13.3 28 37 59 102 137 261 2155 2530 4635
0 39 52 82 173 237 431 4718 5530 8 249
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Table 4 Retention volume of gaseous components on activated carbon column mL

7 (Air) CO Kr Xe CO,

g T W R D R Rl D R R BN R R B R

0/°C
(Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak (Peak
start) apex) end) start) apex) end) start) apex) end) start) apex) end) start) apex) end)
20 51 76 109 - - - 227 331 476 4226 5893 8566 - - -
34 47 65 92 - - - 177 251 369 2701 3757 5344 - - -
78 27 43 70 73 90 114 - - - - - - 1213 1708 2583

31 43 58 133 - - - - - - 2970 3772 6270 761 953 1652
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Fig. 6 Chromatogram of a simulated gaseous
sample previously absorbed on an activated
carbon column at liquid nitrogen temperature
during the column was naturally warmed-up

after removal of the cold trap
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Table 5 The measured results of simulated samples through the separation and purification process

o BEALRE i v Xe ()4 I SO i i Xe ()4 Xe H LR [T SO it vt Xe f) 200 B2
(Xe in simulated sample) /mL (Xe in harvested sample) /mL (Distilled ratio of Xe) /% (Purification of Xe)/ %
1 2.31 2.15 93.1 98.6
2 3.50 3.10 89. 4 98.1
3 5.03 4.50 90.5 98. 4

MF 5 Al LA i, 8 A B A AL iR Xe 1Y
TRRCR LR 90 %0, [T ISCRE b Xe 1 41 47 T
98%.

2.4 RniF#
R {4 47 7E X A AR 00 4 D0 A AR DR 52

1 s 73 B A I TR A8 e PR UE X R (9 25 95 2R
B, RofEisH ¥ = B4 % (Bo) /M ok &
U (Ba) o 5256 I A5 0 B 0 1 2575 ] 1 46
RT3 6. B A TR A 295 ROR RE T 2 5 1
I A K
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Table 6 Decontamination factor of Rn

N PR Xe [ 7 T2 72 40 Xe H178 8 Rn A(Rn)/ Rn 135 R+

“ (Sampling amount) /m?®  (Distilled ratio of Xe)/% (Rudimental Rn in Xe)/Bq Bq (Decontamination factor of Rn)

1 6.76 96. 1 0.2 95 730 =>4.8X10°

2 11.0 90. 1 0. 1 060 >1.1x10*

3 6.4 85.1 <0. 47 290 >4.7X10°
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