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Fig.1 The isotopic distillation effect of Li in its mass spectrometry measurement.
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Table 1 Influence of phosphonic acid on mass spectrometry measurement of natural lithium

B k= dnpll TLi" B Li B 7
Samples Time of measurement /h Intensity of "Li* ions /107"*A "Li" ion yield
1000 ng Li 14 200-1600 2.4x107°
100 ng Li 9.5 46-188 4.5%x107°
50 ng Li 6 15-100 6.2x107¢
14 pg HyPO4+100 ng Li 13 617-3114 3.9x107
14 pg H;PO,+40 ng Li 15.7 14792060 1.59x1073
14 png H;PO,+20 ng Li 22 1100-5800 1.33x107>
F2 WEASMEE

Table 2 Effect of H;PO, amount on measurement of °Li
R OLi" B IR Re7 FES {22 bR PR i 72
Sample Intensity of SLi" ions /107*A RSD/% Nominal deviation
14 ng H;PO, 2-21 18.5880 4.50 1.172
140 ng H3PO, 111-858 20.3598 2.25 1.069
140 ng H;PO, 104-1065 20.2470 2.45 1.075
1.4 ug H;PO, 55-865 20.9854 2.20 1.038
14 ng H;PO, 40-1030 21.2354 1.70 1.025
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Fig.2 Single and double filaments measurement.
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Table 3 The influence of single and double filaments on the natural lithium measurement

B e 05 I ) TLi" B TR SR SRR
Samples Filaments Measurement hours Intensity of "Li*ions /107*A Ion yield
14 pg Hy;PO4+40 ng Li Huilly Single 5.5 1-7 6.2x1077
14 pg H;PO, +40 ng Li X5 Double 15.7 1479-2060 1.59x107°
14 pg HyPO, +20 ng Li B Single 3.2 9-22 1.5x107
14 ng H;PO4+20 ng Li X5 Double 22 1100-5800 1.33x1072
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Table 4 Measurement precision (in %) of natural lithium
samples with or without pre-baking

FE AR TR AL B Tile b 7t
Li mass /ng No pre-baking Pre-baked
100 0.33 0.028

100 0.89 0.067

100 0.72 0.086

10 0.90 0.49
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Table 5 100 ng standard sample measurement

FE SLi" B TR SR Re7 FHR B A 7 bR RRAE i 2
Samples Intensity of “Li‘ions /10A RSD/% Nominal deviation
100 ng®Li +14 pg HiPO, 1256-1613 21.4469 0.067 1.015
100 ng °Li +14 pg H3PO, 1332-1683 21.5300 0.028 1.012
100 ng®Li +14 pg HiPO, 1101-1961 21.8138 0.086 0.998
£ 6 10ng 0 1 ng BFREESNE
Table 6 The measurement of 10 ng and 1 ng standard samples
FE OLi" B U SR Re; AR B A 22 SRR PRAE i 22
Sample SLi" jon stream intensity/10™'*A RSD/% Nominal deviation
10 ng °Li+ 14 pg H;PO, 920-943 21.0795 0.90 1.033
10 ng °Li+ 14 pg HyPO, 850-880 21.0004 0.72 1.037
10 ng SLi+ 14 pg H;PO, 850-880 21.3613 0.49 1.019
1 ng®Li+14 pg HyPO, 40-1030 21.2354 4.14 1.025
1 ng®Li+ 14 pgH;PO, 38-1145 20.6987 1.7 1.052
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Fig.3 Result of 100 ng lithium sample analysis. No isotopic 1 phEfE, HNIL RIS, 2001, 9(4): 64-71
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High precision analysis of trace lithium isotope by thermal ionization mass spectrometry

TANG Lei LIU Xuemei LONG Kaiming LIU Zhao YANG Tianli

(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract High precision analysis method of ng lithium by thermal ionization mass spectrometry is developed. By
double-filament measurement, phosphine acid ion enhancer and sample pre-baking technique, the precision of trace
lithium analysis is improved. For 100 ng lithium isotope standard sample, relative standard deviation is better than
0.086%; for 10 ng lithium isotope standard sample, relative standard deviation is better than 0.90%.

Key words Lithium, Thermal ionization mass spectrometry, Fractionation
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