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Analysis of Lithium Isotopes by TIMS

LIU Xue-mei, LONG Kai-ming, JIA Bao-ting, TANG Lei, YANG Tian-li, LIU Zhao
Institute of Nuclear Physics and Chemistry,China Academy of Engineering Physics, Mianyang 621900, China

Abstract: The lithium isotopic analysis by thermal ionization mass spectrometry and the
method for data processing of the measurement of lithium isotopic ratios were recommended.
The preparation of standard material solution, the establishment of mass spectrometry ana-
lytic condition, the determination of aboundance and concentration of the standard sample
were introduced. At the same time ,the method of obtaining measurement data and the un-
certainty in measurement of the abundance ratios were discussed. In addition the °Li in the
plastic scintillator sample was quantified ,and the s, is less than 0. 3%.
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Table 1 Effect of the single and double ribbon on the determination of isotope ratio of natural lithium

(Sample) (Type) t/h UCLiY)/mV r ROLi/TLi) mea K
14 pg H3PO, 440 ng Li (Single ribbon) 5.5 1.7 6.2X10°7 0.083 87 0.967
14 pg H3PO, 440 ng Li (Double ribbon)  15.7 1479~2 060 1.59 X103 0.081 78 0.992
14 pg H3PO,+20 ng Li (Single ribbon) 3.2 9~22 1.5X10°6 0.086 43 0.938
14 pg H3PO, 420 ng Li (Double ribbon) 22 1 100~5 800 1.33X10°2 0.078 13 1. 038
(Notes) : (1) ¢ (The accumulative measure time) ;
() UCLi") T"Li (The average ion flow of the 7Li ), (Same as below) ;
(3 r (Tonization yield r is ratio of the total ion collected
by TIMS to the atomicity in the sample) , (Same as below) ;
(4) RCLi/TL1 mea 51 TLi (The measured atomicity ratio of Li and "Li);
(5) K Li, CO; (RCLi/"L)=0.08108) RC°Li/"LD) mea (K=0.081 08/R(°Li/" L) mea)
2

Table 2 Effect of H; PO, on the determination of isotope ratio of natural lithium

(Sample) t/h UCLi™)/mV r ROLI/TL1) mea K
1 000 ng Li 14 200~1 600 2.4X10°°6 0.082 58 0.981 8
100 ng Li 9.5 46~188 4.5X10°°6 0.083 18 0.975 0
50 ng Li 6 15~100 6.2X10°6 0.084 00 0.965 2
14 pg Hy PO, +100 ng Li 13 617~3 114 3.9X10°* 0.080 85 1.003
14 pg HsPO, +40 ng Li 15.7 1 479~2 060 1.59X10°3 0.081 78 0.992
14 pg Hs PO, +20 ng Li 22 1 100~5 800 1.33X10 2 0.078 13 1.038
3.1.3 3.2.2 Li,CO;,
: 3. H, PO, 1L
3 ,1~40 ng Li Li, CO; 5 pl,
0.001, 0.036, SLi "Li s RCLY/ Ly =
3.2 22.15,
3.2.1 Li,CO;, 3.2.3 Li,CO;,
H; PO, Li, CO;,
Li, CO; 1 pl, RCLI/ L), = Li, CO; ,
0.081 16, 4,
3
Table 3 Ionization yield of different mass of natural lithium sample
(Sample) t/h UCLi")/mV r
14 pg H3PO,+40 ng Li 15.7 1479~2 060 1.59 X103
14 pg HyPO, +20 ng Li 22 1100~5 800 1.33%X102
14 pg Hy PO, +5 ng Li 17 2 900~4 770 3.09X10 2
14 pg HyPO, +2 ng Li 8 3400 3.6X102

14 pg H;PO,+1 ng Li 1.8 1025 1.24X10°3
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4 Li,CO;

Table 4 Mass concentration of the isotope standard Li, COs

No. Vi/mL Vi /mL ROLI/TLD e p/(pg+ mL 1) o/(ug + mL~1) s
1 1. 00 0.50 1.548 13. 46
2 1. 00 0. 50 1.525 13.23 13.51 0.022
3 1. 00 0. 50 1. 586 13. 83
(Notes) : (1V; Li, CO3 (Volume of the isotope standard solution Li,CO3) ;
(2)Vr Li, CO3 (Volume of the natural abundance standard solution Li;COj3) ;
(HRGELI/TLD mea (The isotope ratio of °Li and "Li in the mix sample)
3.2.4 SLi , 5 SLi
Li, CO;, ) s 5,
S SLi

Table 5 Mass fraction of °Li in the plastic scintillator samples

No. V,/mL Vr/mL RCOL/TLD e w/% 50/ %
1 6.00 0. 20 0.322 88 1.125X1073 0.3
2 6.00 0. 20 0.472 18 4,571 X103 0.2
3 1. 00 0. 20 0.430 38 2.239X10 2 0.05
4 6.00 0.10 0.408 80 1.680X1073 0.2
5 1. 00 0. 20 0.169 81 5.733X103 0.2
(Notes) : (1) V, (Volume of the plastic scintillator sample) ;
(2) Vy Li, CO; (Volume of the natural abundance standard solution Li, CO3) 5
(3) ROLI/TLD s (The isotope ratio of Li and "Li in the mix sample)
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