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Total Evaporation Method Using Faraday Cup Coupled
to 10'> Q Current Amplifier for Isotope Abundance Analysis

of Isotopically Enriched Europium
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Abstract: Enriched isotopes are the basis of calibration mass spectrometry, isotope dilu-
tion mass spectrometry and double spike method. Their chemical purity and abundance
accuracy greatly affect the performance of methods. However, it remains great chal-
lenge for high quantity enriched isotopic abundance analysis due to the large abundance
difference and the lack of suitable certified reference materials (CRMs). Developing a

new analytical method for enriched isotopic abundance analysis is highly necessary and
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urgent. Total evaporation thermal ionization mass spectrometry (TE-TIMS) is a theo-
retically calibration free method as its mass fractionation is overcame through sample
total evaporation and signal integration, which is the ideal choice for enriched isotope
abundance analysis. In this work. two kinds of enriched europium isotopes were purified
by zinc reduction-extraction chromatography based on the significant different chemical
properties between Eu’" and other trivalent rare earth elements (RE*" ). After purifica-
tion, the purity of those two enriched europium isotopes is better than 99. 99%. Subse-
quently, a total evaporation method was established for enriched europium isotope
abundance analysis using Faraday cup coupled to 10" Q current amplifier for the minor
isotope, while using Faraday cup coupled to 10" Q current amplifier for the major one.
The measured abundance of "' Eu and """ Eu are 0. 968 367 6 (11) and 0. 987 6851 (21),
respectively, whose reproducibility is 3 times better than that obtained using 10" Q cur-
rent amplifier or that obtained using calibration mass spectrometry reported before.
This work proposes a novel method for enriched europium isotope analysis. which can
be applied for the analysis of other enriched isotopes.

Key words: total evaporation thermal ionization mass spectrometry ( TE-TIMS); en-

riched isotope; 10" Q current amplifier; europium; reduction-extraction chromatogra-
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Table 1 Major impurity concentration in enriched

' Eu and '**Eu isotope material

eap | BOMANEM RGN
Elements Concentration Concentration
in "'Eu/(ng/g) in "*Eu/(ng/g)
B 10. 331 6.221
Ca 10. 012 38. 269
Cu 14. 432 3.515
Rh 22.451 12. 67
Sn 13.784 0.226
La 7.305 14. 712
Ce 10. 105 21. 745
Sm 10. 582 3.824
Nd 8.568 13. 266
Dy 0.693 11. 384
Pt 478. 704 266.178
Eu 4/ % 99.13 99. 40
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Fig. 1 Scheme of the purification device and process for enriched europium isotope material
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Table 2 Faraday cup setting for total evaporation analysis of europium
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Table 4 TE-TIMS analysis of enriched '*' Eu and '** Eu using Faraday cups coupled to 10" Q current amplifier

e ¢ 5% S FH(H X bR G 22 I
Enriched isotope Number Average RSD/ % Abundance/ %
BlEu 1 30. 611474 30. 609(3) 0.011 96. 8364(3)
2 30. 605594
3 30. 613315
4 30. 611483
5 30. 605581
1 Eu 1 0.012452951 0.012462(6) 0. 046 98.7692(6)
2 0.012462659
3 0.012459468
4 0.012470452
5 0.012463008
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Table 5 TE-TIMS analysis of enriched '*' Eu and '** Eu using Faraday cups coupled to 10'? © current amplifier

NE AT S i 51 Eu/ 1 E T AH X A 2 F
51EW/153 Eu
Enriched isotope Number Average RSD/ % Abundance/ %
BlEu 1 30. 614499 30.6132(11) 0. 004 96.83676(11)
2 30. 613201
3 30. 611566
4 30. 612471
5 30. 614215
153 Eu 1 0.012469657 0.0124684(21) 0.017 98.76851(21)
2 0.012464910
3 0.012467309
4 0.012470967
5 0.012469387
3 gﬁi@ [3] PRITZKOWA W, WUNDERLI S. VOGL ],
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