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Abstract: Molybdenum isotopes of **Mo, Mo, *Mo and Mo are the important
fission products in nuclear fuel. In order to determine the molybdenum isotope ratios of
irradiated nuclear fuel element, MoQO,” was detected by negative thermal ionization
mass spectrometry (NTIMS) using SrCl, as an emitter. As a result, 0.1 pg Mo sample
loaded onto single rhenium filament can obtain stable ion beam for about 2 h, and rela-
tive standard deviation (RSD) of molybdenum isotope ratio determination was less than
0.5%p. 7 molybdenum isotopes were measured using 5 Faraday cups with 1 peak jump-

ing. The m/z 143 signal was collected before and after the peak jumping, respectively,
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and selected as the denominator of isotope ratio, which avoided the signal fluctuation

error. Background level of natural molybdenum was evaluated, which indicated that

background of rhenium filaments and reagents can be ignored in the process of mass

spectrometry determination. Oxygen isotope interference in MoQO;~ ions was deducted

by means of solving matrix equation group. The determination results of ruthenium,

molybdenum and zirconium mixed samples show that the method can reduce the isobaric

interferences of zirconium and ruthenium. The natural molybdenum interference in

spent fuel element was deducted by data correction, and the molybdenum isotope ratios

of fission product were obtained.

Key words: negative thermal ionization mass spectrometry (NTIMS) ; fission products;

molybdenum; isotope ratios
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Fig.1 Trend graph of m/z 146 ion signal intensity and ** Mo/*** Mo vs time

with 0.1 pg molybdenum loaded onto single filament
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Table 1 Faraday cups collecting mode for molybdenum isotopes determination
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Table 2 Results of peak jumping and simultaneous determination
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144 Mo/ 143 Mo 1. 04827 0. 09 1. 04796 0.03 0.3

146 Mo/ Mo 1. 52041 0.11 1. 51950 0. 05 0.6
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Ru, Mo mixed sample
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Table 3 Isotope ratios determination results of Mo in spent fuel and natural samples

= 92Mo/% Mo 94 Mo/% Mo 96 Mo/% Mo 9" Mo/ % Mo 98 Mo/ % Mo 100 Mo/% Mo
FREVUARE G 1 0.10321+11 0. 0643346 0.11653+8 0. 89574487 0.931314-98 0. 9739075
RERE G 2 0.81364+74 0.51196+54 0.91802+68 0. 67873489 1. 4541+ 14 0. 66324+55
REIRE & 3 0.42193+45 0. 26026+20 0.47930+34 0. 93927+80 1.2159+13 0. 84078+59
KHR4H 0. 929302499 0. 57995455 1. 04787 0. 600654-90 1.5196 16 0. 6070450
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Table 4 Isotope ratios modification results

of Mo fission products in spent fuel samples

#Iﬁl 97MO/95M0 98M0/95MO IOOMO/QSMO
MRS 1 0.9326+14  0.8578+13  1.0197413
MRS 2 1.2280421  0.9936+15  1.0586+14
MRS 3 1.2209417  0.9632415  1.0352413
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