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Determination of Impurity Elements in High Purity Graphite
by ICP-MS after Mixture Acid Digestion in Reflux Condenser System

JIA Jing' ,ZHANG Ying-xin®*, TONG Jian?,LI Wen-jun'
(1. Department of Chemistry, University of Science and Technology Beijing ,» Beijing 100083, China;
2. Beijing General Research Institute for Non-Ferrous Metals,Beijing 100088, China)

Abstract; The method of determination of 35 trace impurity elements in high purity graphite
was established. Samples were digested by the mixture of 1 mL. HNO, ,1 mL HCIO, and 3
mlL H,SO, at 220 C in reflux condenser system. Sc, Rh, Re and Cs were utilized as inter-
nal standards to correct the signal drift. The detection limit of various elements is from
0.000 6pg+ L ' t0 0.1 ug * L', the recovery rates are between 82% and 110%, the RSD
(n=10) is in the range of 0.58% and 5.8%. The method is suitable for the determination
of impurity elements in high purity graphite.
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Fig. 1 Operating parameters of ICP-MS affecting the production ratio of CeO/Ce

a. RF power; b. sampling depth; c. carrier gas flow rate; d. pump rate
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Table 2  Selection of testing isotope 0.1 ~20
and internal standard elements pg L! , ,
4, 10
5S¢ S1i,%Be. " Ti,5 Mn,* Ni,® Co,% Cu.% Ga, ™2 Ge , o
% Rh 8,9y, 0 Zr, 11 Cd, W Tn 4, 10
135 Cs 1208, 121Sh, 130 Te, 138 Ba , 199 La, 19 Ce, "1 Pr, 12 Sm o
N, 15 Eu, 199 Gd, 1% Th, 16! Dy, % Ho, 1 Er, 165 Tm, » Ge 82 ’
Re 7Y, 175 L, 205 T1L 205 Ph , 209 B 907 ~110%
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Table 3 Detection limit and determination minimum limit of the method
/(g s L7H /(pg s L7H /(pg s L7H /(pg s L7H
Li 0.05 0.2 La 0.03 0.1
Be 0.008 0.03 Ce 0.009 0.03
Ti 0.1 0.3 Pr 0. 009 0.03
Mn 0.03 0.1 Nd 0.01 0.03
Ni 0. 06 0.2 Sm 0.07 0.2
Co 0.01 0.03 Eu 0.003 0.01
Cu 0.1 0.3 Gd 0. 006 0.02
Ga 0. 04 0.1 Tb 0.001 0.003
Ge 0.05 0.2 Dy 0. 04 0.1
Sr 0.02 0.07 Ho 0.002 0.007
Y 0. 004 0.01 Er 0.006 0.02
Zr 0.02 0.07 Tm 0.002 0.007
Cd 0.02 0.07 Yb 0.002 0.007
In 0.03 0.1 Lu 0. 000 6 0. 002
Sn 0.03 0.1 Tl 0.03 0.1
Sb 0.03 0.1 Pb 0.07 0.2
Te 0.05 0.2 Bi 0.03 0.1
Ba 0.05 0.2
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Table 4 Recovery and precision test of the method
RSD/ % RSD/ %
J(pg s L7 /(ug+ L7 /(ug+ L7 /% Jug + LY /(pg+ LY /(ug = L7 /%
Li 2.0 2.0 1. 96 98 2.5 | La 1.8 2.0 2.10 105 3.2
Be 0.29 0.5 0.54 108 2.1 Ce 3.0 5.0 4.95 99 2.1
Ti 24 20 19.6 98 1.7 Pr 0.70 1.0 1.07 107 2.6
Mn 13 10 9.90 99 1.5 Nd 1.7 2.0 2.06 103 3.2
Ni 30 20 20.6 103 2.2 Sm 0.48 1.0 0.96 96 4.5
Co 1.0 2.0 1. 98 99 3.6 Eu 0. 065 0.1 0.11 110 5.1
Cu 19 20 19.8 99 2.7 Gd 0.38 1.0 0.97 97 2.8
Ga 1.5 2.0 2.06 103 0.58 Thb 0.039 0.1 0.09 90 5.8
Ge 1.8 2.0 1. 64 82 5.3 Dy 0.13 0.5 0.47 94 5.6
9.5 10 10. 1 101 2.7 Ho 0.12 0.5 0. 46 92 2.5
1.5 2.0 2.04 102 2.4 Er 0. 050 0.1 0.092 92 5.4
8.7 10 10. 2 102 5.1 Tm 0.18 0.5 0.52 104 0.75
Cd 0.91 1.0 1.04 104 3.7 Yb 0. 065 0.1 0.109 109 3.3
0.12 0.5 0.52 104 5.7 Lu 0.014 0.1 0.11 110 5.7
Sn 1.5 2.0 2.02 101 1.0 Tl 0. 15 0.5 0. 54 108 4.0
Sb 0. 44 1.0 1. 04 104 4.1 Pb 5.5 10 0.99 99 5.7
Te 2.8 5.0 4. 80 96 1.4 Bi 0.13 0.5 0.51 102 4.8
Ba 23 20 19.0 95 1.7
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