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Abstract In this paper, the sample collection for trace hydrogen impurity absorption peak infrared
transmittance (FTIR) of high purity tetrachloride germanium (99.999999%) and the preparation of
sample for determination of trace metal impurity by ICP-MS are studied systematically. A testing device of
samples for detecting the infrared transmittance of absorption peak of trace hydrogen impurity was
designed and developed, which implements the infrared absorption peak transmittance online continuous
testing of hydrogen impurity (e. g.—OH, —CH, HCI, etc.). The sample collection process is fully
airtight, to avoid the secondary pollution insampling process. In addition, this process is brief and easy to
operate. The method of sample preparation for ICP-MS determination of trace metal impurities was
optimized, which can eliminate the interference of germanium tetrachloride matrix, prevent the loss of
volatile impurities such as arsenic and prevent the contamination of samples in the process of sample
treatment. The effective control of secondary pollution source in sample preparation process is realized,
meanwhile, less reagent consumption, shorter preparation time and no loss of elements to be measured
during sample preparation process.
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Figure 1 Sample pool for infrared detection of

germanium tetrachloride.
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Figure 2 Device diagram of ICP-MS sample

preparation process.
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Table 1 The influence of germanium tetrachloride transmittance for nitrogen purge sampling tank

W /em™! 3608+£2 2970~2 925 2 860~2830 2336FE2 2272+2 18202 15952 1421+2 117342 1060~1 015
FE AR/
63. 27 99. 60 99. 69 99.73 99.99 99. 35 99. 14 99.93 99. 98 95. 85
% (N2
#EiL R/
52.44 24.58 5.74 84. 49 99. 67 96.12 96. 22 99.73 99. 88 95.13
% (F Np)

MEC e, B R N 6 mL i, BEE A R B0 5R hn
BRI, LA g o R AL IR B &R A T
ZRMWPEIE As TEH SR E EFES, RN
GERINK 2 Fin, BERIMARA 2 mL i, 46
2 As LR IKF| BRI .

R2 AEAHBAEN As TERNERWI T

Table 2 Influence of different nitrate dosage on

detection results of As element

HCl/mL 6 6 6 6 6 6
HNO; /mL 0 1 1.5 2 25 3
B As/(ug - kg™  0.96 2.03 4.89 7.14 6.83 5.92

[ i, S50 AT 5T R B, BE A K A &2 3
I, R AR A BRI B As JT S B % i Y
WS EKEIMARE T 8 mL i, W F As TTE
& B RO TR, WA R R 3,
F3 AEEKMNE As T E KN L5 R G0
Table 3 Influences of different amounts of aqua regia

on the detection results of As elements

S hiE/mL 4 5 6 8 10
As BRI R/ (ug » kg™?) 3.09 4.53 6.27 7.14 6.11

AN FE R R v, i E KA S B R
GeCl, FARFIFEA L, IR As TTER & EHU B
LML R NR 4 Fim. S geJREE . R E
KA AT BT R, B ik As R
HAEFTEMER ;T EEHE KR GeCl, #lH, 7E GeCl,
BRI, SHERT As FREXFTE, X
6 Y00 25 SR A I

x4 FEAFXNTERUERNIIE

Table 4 Influence of sample preparation method

on element detection results

e =R As JRBR ML R/ (ug » kg™
¥R 8 mL F Kk 7. 14
HEHE 4.29

Li BT AR, TEOLET R A AL As TT
ZRERW S, M4 6 mL B, AR M & R
2 mL, P B9 As T2 8 B & KAH , 16 A 7R

L, E KR BRI E R 8 mL, B K As TR
ESREF 7. 14 pg/kg.
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