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Determination of Indium and Germanium in Zinc Concentrate by
Microwave Digestion-ICP-MS

WANG Honggui, TAO Liping, HU Lanji
(Test Center of Geology and Mineral Resources of Qinghai Province , Xining ,Qinghai 810008 ,China)

Abstract An inductively coupled plasma mass spectrometry ( ICP-MS) for determination of the contents
of indium and germanium in zinc concentrate after microwave-assisted digestion of the sample was
established. The operating conditions of sample digestion method, mass spectral interference and recovery
test were investigated. The results indicate that the recoveries of indium and germanium were 96, 26 % ~
98 70% and 99. 6% ~101% . respectively. The detection limits of indium and germanium were 0. 001 pg/g and
0. 02 pg/g, respectively. The proposed method has been validated by the experimental results.
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Table 1 Working parameters of the microwave
digestion instrument y 5 mL
/W /min /pa ’ 2 mL ,
1 800 5 3X10° ,
2 1 600 5 6109
ICP-MS 2, 23
In Ge ’
2 ICP-MS s o
5 I . H/r G
Table 2 Working parameters of the ICP-MS instrument n ¢
/pa 2.0X10°! 24
/(Lemin™") 0. 82 0. 00, 0. 05,0 1,0, 2,
/(Lemin~ 1) 15. 0
/(Lemin~1) L2 0.5,1. 0 mg/L ’
Ni 1L 1 mm 5 Tn "Ge o
Ni 1L 1 mm 2.5
/V 575
/W 1 000 ’ >
/(remin~ 1) 20 . 3.
b ’
10 10 s 3
z 5
/ms 100
s 0. 001 pg/g. 0. 02 pg/g;
' .. 10 (RSD)
105°C 2h . 0.1 g( y ’ y
In 4 4% .Ge 1L 3%,
0. 0001 g s 5 mL
, 2 mL 0. 5 mL 3
3 R s s Table 3 Detection limits of the method (n=10)
° RSD/
, 100 mL ,/’/(#g'1471> ,/’/(pg'1471> % /(,;g'gfl)
In 09999 0 50~200 0. 004 4.4 0. 001
’ ’ ’ ° “Ge 09999 0 50~200 0. 05 13 0. 02
26
2
21 4,
b ’ 3 % b
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Table 4 Mass spectral interference and 2.7
correction of indium and germanium s
, 5,
In 114. 904 95, 71 Sn, MoO —0. 014X Sn'!8
Ge 73.922  36. 28 Se, ArS,Nd*" —0. 117 X Se™
5
Table S Results of determination of indium and germanium
in zinc concentrate and recovery test of the method
/(pgeg™") /pg /pg /% /(pgeg ™) /g /pg /%

1 25. 65 5.0 7. 50 98 7 L 52 0.5 6. 57 101. 0

2 104. 52 o. 152. 65 96. 26 341 0.5 8 39 99. 6
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