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Accurate Measurement of Lithium Isotope Abundances
by Isotopic Dilution Mass Spectrometry Principle

WEI Xing-jian, DENG Da-chao, LIU Yong, YUAN Li, YU Chun-rong
China Academy of Engineering Physics, Mianyang 621900, China

Abstract: A method for determination of isotopic abundances of lithium based on the principle
of isotopic dilution mass spectrometry was studied. Both the sample and the spike were puri-
fied. Impurities in the sample were analyzed by ICP-AES. The abundance ratios of *Li/"Li
were measured by thermal ionization mass spectrometry. The correction factor for systematic
deviation is iteratively calculated to be 0. 992 0 and is in good agreement with that obtained
with lithium isotope reference material IRMM 016. The isotopic ratio of the sample is finally
obtained by correction of the IDMS measured value with the correction factor. At 95% confi-
dence level the relative expanded uncertainty of the present method for determination of lithium
isotopic abundance ratio is estimated to be 0. 26 %.
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y 2
. K Table 2 Preparation values of
3 3 the sample solution and the spike solution
Ke=0.992 0(n=28), m /g — ma/g 2.l
R 0.300 4 113.519 3 0. 300 0 100. 011 2
1 3.4
Table 1 Measurement values of isotopic ratios of
the sample and the spike IRMM 016 .
6T /7T P, 675 /71 /0 = N .
No. Ry, g CLI/TLD wr1/% Ro, a CLI/TLD e 2/ % R, 0 CLi/"Li)=0. 082 74 (n=28),
1 0.092 95 9.883
’ u,=0.067%.
2 0.093 13 9.902
Kzg=0.9925 4), 4
3 0.09330 | 57 9.908 0. 041 R «C ’
4 0.093 30 9. 886 3
5 0.093 22 9. 896
’
6 0.093 15 9. 904
(0.093 18) (9.896)
(Note) : (Data in parentheses are the °
averages)
3
Table 3 Preparation of mixtures solution and the results of calibration factors
No. mi/g ma/g Ruix (°Li/7LD) Kr u/ %
1 0.801 7 5.554 9 4.479 1 0.994 5
2 0.519 1 2.116 8 3.266 9 0.988 8
3 1.073 3 2.056 1 1.888 4 0.992 7
4 1.026 5 0.997 1 1.095 4 0.990 5
5 1.057 2 0.926 1 1.005 0 0.992 3 0.18
6 2.042 3 0.988 8 0.618 57 0.993 3
7 2.012 8 0.501 5 0.371 07 0.992 0
8 3.948 3 0.503 3 0.237 41 0.9915
(0.992 0

(Note) :

4 IRMM 016
Table 4 Measurement results of

lithium isotope reference material IRMM 016

No. Rrwm. et (CLI/TLD w./ % Kr
1 0.082 69
2 0.082 78
3 0.082 84
4 0.082 71
5 0.082 68 0.067 0.992 5
6 0.082 75
7 0.082 70
8 0.082 78
(0.082 74)
(Note) : (Datum in parentheses is

the average)

(Datum in parentheses is the average)
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U., .05 (R s
5., 5 U, 005 (R)=0. 26, 0.26%.
5 .
Table 5 Uncertainty of isotope ratios of [1] Moriguti T, Shibata T, Nakamura E. Lithium, Bo-
the sample and the spike % ron and Lead Isotope and Trace Element Systemat-
u, (R) w (Kp) w, () w, U, o95(R) ics of Quaternary Basaltic Volcanic Rocks in North-
eastern Japan: Mineralogical Controls on Slab-De-
(Sample) 0. 057 0. 064 0.10 0.13 0.26 rived Fluid Composition [ J]. Chem Geol, 2004,
212, 81-100.
(Spikey 0.041 0. 064 0.10  0.13  0.26 [2] ,
[yl ,2001, 7(4): 390-398.
[3] Nissen P E, Asplund M. The Lithium Isotope Ratio
3.6 in Matal-Poor Stars[J]. Nucl Phys, 2001, A688:
402c¢-404c.
(10), [4] Sephton M A, James R H, Bland P A. Lithium
R UR) Isotope Analysis of Inorganic Constituents From
UA)= (1+R)? X R ° (10) the Murchison Meteorite[ J]. Astrophys J, 2004,
L,UCA) , 612, 588-591.
UR) : ] o
5 (Il .2006, 28
Ao (LD).95% (3): 188-191.
e ' [6] , ,
U o5 (A) U, (A, 7. .2000., 21(3.
6. 1) 179-180.
[7] Magna T, Wiechert U H, Halliday A N. Low-
6 Blank Isotope Ratio Measurement of Small Samples
Table 6 Isotope abundance and uncertainty of of Lithium Using Multiple-Collector ICPMS []].
the sample and the spike % Int ] Mass Spectrom, 2004, 239;: 67-76.
[8] ) , )
Ajrue (LD Uop. 95 (A) U, (A) [l , 2000, 21 (3,4);
SLi 8. 460 0.020 0.24 185-186.
(Sample) 71 91.540 0. 020 0. 022 L] ' '
_ [J1. ,1993, 14(2) . 1-5.
= 90754 0. 022 0. 024 [10] Lamberty A, Biévre P D. A Enriched °Li Isotopic
(Spike)  7Li 9.246 0.022 0.24 Reference Material [J]. Int J Mass Spectrom Ion
Proc, 1988, 83: 135-145.
[11] Qi H P, Taylor P D P, Berglund M, et al. Calibra-
4 ted Measurements of the Isotopic Composition and
Atomic Weight of the Natural Li Isotopic Reference
| Material IRMM-016 [J]. Int J Mass Spectrom Ion
Proc, 1997, 171. 263-268.
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