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Determination of the Fission Products '**Sn and '**Sn
in Spent Fuel by Isotope Dilution-Thermal Ionization Mass Spectrometry

LLIANG Bang-hong, ZHANG Jin-song, LI Yi-cai, CHEN Yun-ming, ZHANG Ge, DU Wen-he
(Nuclear Power Institute of China, Chengdu 610005, China)

Abstract; The spent fuel was radioactivity. Its matrix was complicated and the content of tin
was low. So measurement of tin in spent fuel was difficult. ! Sn and *Sn in spent nuclear
fuel element were determined by isotope dilution-thermal ionization mass spectrometry (ID-
TIMS) using natural standard tin solution as spike. The sample loading techniques of silica
gel-tin-phosphate was employed. Ionization filaments heating rate and temperature holding
time was optimized. Thirteen signals are collected by retarding potential quadrupole
(RPQ), which effectively eliminating isobaric interferences of Te, Sb and CaPO;". The
content and isotopic abundance of ng/g level of Sn is obtained. The mass concentration of
2!Sn and '**Sn in spent fuel are 5. 5 ng/g and 230. 5 ng/g, measurement uncertainty are
4.2% and 1. 4% (k=2), respectively.
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MAT 262 e 5 il % : 90° i TE 1 %, 7o
HEA 4T K F 500, 4% [F Finnigan MAT 2y & 78
it s AG245 B RV (RJ# 0. 01 me) s FEHUR
L2 #R5RH

Sn EZARMEY R (WBE D 1 000 mg/L) - iy
ERA &R R TR il DR e 1
BT Y B W Z VR e 2 S
SYES A I B AR 55 PR - 18 mm X 0. 7 mm X
0. 04 mm, ff HRT EREW R E T 107° Pa BR<;
REE R ER AEER - A3 2l 5 7oK . B> 18
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BRMR T ENRGRIE 8, HTR
AR Sn & BAR AR AR A IO A I, B A R
BPGIR A RPQ BEIENI R . KRAGEWEE
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P S 4 W0 R/122/118 =0. 19, Rizyyus =
1. 08, Jj R,,122/118 =0.45, BEHEWT,%Sn 5
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Table 1 Correcting factors of tin isotopes

FEL 112/118 114/118 115/118 116/118 117/118 119/118
BIEAR$ 0.986 6 0.9911 0.993 3 0.995 6 0.997 8 1.002 2
FEL 120/118 121/118 122/118 123/118 124/118 126/118
BIERH 1.004 4 1. 006 6 1.008 7 1.0109 1.0131 1.017 4

2.3 Sb.Te FHrHB

AR P [E]H/74E Sb, Te.Sn RN K,
M Sb.Te 5 Sn F#IEZ A FERAER T
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O TefF 5 R EE A AR HIWT Te X Sn [FAi &R M
TR, R SSR™ Te {5550 B, ff H
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AT] 0% Te Xt Sn BRI,
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CaPO, " F1 A Ca M E 5 PO, ¥E
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5"5Sn WEFE s Rigs MR EE 119 5 118
BB FURoR B s Russ s MR EEL 123 5 118 |
BYRBEL. R, &R TiE
121Sn‘1225n 5118511 H/‘JEFEHQ
2.5 WEBER

P A B TSN E R R FE . W E
BRI 1 X b 8 IE RBLAME IE IR R
AR, 4 8 2. 4 $0p% CaPO:, T THE)5 . BB
FEAh Sn R ER F B LB . 51 T3 2.

H#* 2 A A, £ A E K 121/118,
122/118, 126/118 = Ml & 4 B W &

119/118 Z* CaPO," F B N ™ E., K&
"8 Sn/"# Snill {4 0. 189 5, KA W " Sn/
V2Snilll BAA K 0. 452 0, 3% 1. 4 I+E Jr ik R
HA121Sn 128 Sn 1) BE JR ¥ BE 4y B R 4. 54 X 1071
1.83X107° mol/g, JEEME 43 5]4 5. 5.230. 5
ng/g.
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3,7 Sn "5 Sn ¥k A X AN H A BN 4. 2%
ML 4% (k=2),

*2 HTFY Sn BRI NERE

Table 2 Isotope ratios of tin in fission products

e 112/118 114/118 115/118 116/118 117/118 119/118
1 0.012 1 0.010 3 0.068 3 0.3809 0.922 2 0.3375
2 0.012 0 0.009 8 0.071 8 0.383 4 0.9335 0.273 7
3 0.012 2 0.009 9 0.071 6 0.3801 0.928 4 0.2199
FHE 0.0121 0.010 0 0.070 6 0.3815 0.928 0 0.277 0
HmS 120/118 121/118 122/118 123/118 124/118 126/118
1 1.164 7 0.089 6 1. 086 3 0.026 8 1. 840 2 3.662 6
2 1.1801 0.092 0 1.081 9 0.0311 1.850 1 3.692 3
3 1.168 6 0.092 7 1.079 5 0.0335 1. 847 2 3.693 5
FHME 1.1711 0.091 4 1.082 5 0.0305 1. 845 8 3.682 8
3 THEERBERITE
Table 3 Uncertainty sources and calculating
AN 2 R 12 Sn AR R E R/ Y 128 Sn AR AR/ %
u KAR Sn Fi B A B2 LB A 52 B 0. 20 0. 20
uz S T=4) Sn F B LI BN E B 2.0 0.50
us BE Sn PGB B AFIERE 0. 30 0. 30
1y HRETIAWAERE 0. 050 0. 050
us RER Sn FRHER MR B AT E 0.35 0. 35
B RAHELE e 2.1 0.71
VEAHIEE Uk=2) 4.2 1.4

3 g

A E T ) 2R A - A PR B IR i U
T Z R T 2L AR TR " Sn 06 Sn, TR
R/ HR 5. 5,230, 5 ng/g, MIEFIETT H Sn

[ o7 2R T R RAL BB S B I S » 14T ik
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