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Measurement of Radioactive Isotope '*Lu and "*Lu With Yb
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Abstract: When more than two elements on the filament of a thermal ionization mass spec-
trometer (TIMS) are vaporized, the element ratios in the vapor depend on the filament tem-
perature. The ion current ratios of different mass numbers vary with the temperature, which
is dominated by the filament current. With the presence of isobaric interference, the method
of isotopic analysis by TIMS is established in the present paper and applied to determine the
natural lutetium abundance in the solutions, in which ytterbium and lutetium are mixed by
ratio of 1 000 ¢ 1. The measured isotope ratio of lutetium is in good agreement with the
standard value. Likewise, the concentrations of '*Lu and '™ Lu in the real samples produced
through bombardment of ytterbium target by proton beam are determined by ID-TIMS. The
relative uncertainties of concentrations are 0.45% and 1.1%, respectively.
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2.2 Table 1 Results of lutetium isotopic abundance determined
MAT261 , in mixture solution of natural Yb and Lu
, i 4.5 A No.  R(7Lu/'"Luw) r RO Lu/"Luw) /%
20 min, 1 0.026 55 0.998 8
, . 2 0.026 56 0.999 3
3 0.026 58 0.999 6
3 4 0.026 56 0.998 8 002652 029
3.1 5 0. 026 37 0.999 5
1000: 1 6 0.026 51 0.999 2
2
Table 2 Isotopic ratios of nature Lu by using total evaporation and general measurements
No. ROBLu/" L), ROPLu/ LW ROPLu/ L) oy 5o/ % RO Lu/ 5 Lu) g s/ %
1 0.026 539 0.026 539
2 0.026 539 0.026 538
3 0.026 536 0.026 538
4 0.026 528 0.026 528 0.026 535 0.016 0.026 536 0. 020
5 0.026 535 0.026 533
6 0.026 539 0.026 544

7 0.026 533 0.026 534
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Table 3 Isotopic ratios of enriched '"°Lu solution by using total evaporation and general measurements
No. RODLu/" L) rou ROPLu/" Lu) o RCOPLu/Y L) ou 50/ % RO Lu/" Lu) ol se/ %%
1 1.780 3 1.780 3
2 1.780 1 1.779 9
3 1.780 0 1.779 8
4 1.779 3 1.779 5
5 1.780 4 1.780 2 1.779 8 0.037 1.779 6 0.034
6 1.778 9 1.779 2
7 1.779 7 1.780 3
8 1.780 4 1.779 0
4 176 LLl 176 LLl 28

Table 4 Calibration of the ' Lu concentration

in enriched '"® Lu solution

No. 10°BNUSLuw/g ! 105N Lu) /g ! se/ %

L7111
L7128
L7135 1.710 1 0.15
.710 8
L7081
L7081
L707 4
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Fig. 3 Linear regression of R(174/172),
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Table 5 Determination of ' Lu and '™ Lu concentration in the prepared sample
No. 10" N3 Lu) /g™! 107 UN(BLu) /g ! se/ %% 107" N(7Lu) /g ! 107N Lu) /g™! se/ %%
1 4.659 1. 106
2 4. 660 1. 153
3 1696 4.676 0.41 122 1.121 2.1
4 4.689 1.102
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