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Determination of Germanium Content in Germanium Concentrate by
Inductively Coupled Plasma Optical Emission Spectrometry

SU Chunfeng
(BGRIMM MTC Technology Co. Ltd. ,Beijing, 102628 ,China)

Abstract A method for the determination of germanium in germanium concentrate by inductively coupled
plasma optical emission spectrometry (ICP-OES) was established. The sample was digested in nitric acid,
hydrofluoric acid, and phosphoric acid. Through the experiments of sample dissolving method, sample
weighing, selecting the amount of phosphoric acid added, acidity test,interference test and comparison with
the national standard method, when choose 209.426 nm as the optimal analytical spectral lines, the
detection limit of germanium was 0. 006 pg/mL,the lower limit was 0. 020 pg/mL,under the condition of
phosphate matrix matching measurement, compared with classical potassium iodate titration, measurement
range was 1%—15%, the relative standard deviation (SRD) less than 3% (n=11), the standard recovery
rate is 98. 6% —101% , which can meet the requirements of rapid determination and batch processing of
germanium content in germanium concentrate.
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Table 1 The dissolution effect and result of

different dissolve methods

WEBOR 4/ %

WIRES Vig (VN . Z z
2¢ 4% 2% 4%

JIA 15 mL iR .5 mL SR,
S Ty | - Tl RN NS
—  HILSURRANIR I, B A 100 mL TEAE RIR 2.126 14.725
KR E A R W RE
sE .

JA 15 mL 2 .5 mL S AR
5 mL B2, H AR I A E
I OWEWREO TR R R 20123 15.282
FRIZHL A 100 mL &, &
2 IRA) B B I RE .

% ® bF GB/T 23513. 1—2009
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Table 2 The results of different weights

F4 BEBRENVEEROZ
Table 4 Effects of the acidity of phosphoric acid

on the measurement results

PrbEft /g 27 BRI ESE R S AT BRI R ) Y
0. 05 2.13 15. 28
0. 10 2.15 15. 27
0. 15 2.15 15. 26
0. 20 2.13 15.25
0.25 2.15 15.01
0. 30 2. 14 15. 00

I BRI/ 1 WEA/ (pg » mL™1)
0.0 5.0
0.1 1.998
0.2 4. 967
o 0.3 4.912
e 0.5 1.839
0.7 4.763
1.0 4.654
15 4.547

iR RWIFK 0. 05~0. 20 g Ky, PIAF fy 52
SRR 2Z R, MR R T 0.2 g I R4 47
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Table 3 The effect of different phosphoric acid content

on the determination results

A BEBR At /mL 27 RERIIGE SR/ 20 47 RERLIIE S5 R/ 0
0. 00 2.13 14. 72
1. 00 2.20 14. 91
2.00 2.21 15.00
3.00 2.19 15.10
4.00 2.12 15. 26
5. 00 2.12 15. 28
7.00 2.15 15. 24
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0.999 988, KT 0. 999, BEGE I AL 43 AT LR .
2.7 FHiEKHRRENE TR

iz ISt FR B DN 5 T BIR A D7 0 0 7 25 1 S 6 P A
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Table 5 The possible interference at Ge(209. 426 nm)

TLE P /nm BF Giy::
Ni 209. 355 I 33.8
Fe 209. 369 1 13.5
W 209. 379 il 52.2
Ge 209. 426 1 697.5
Sn 209. 435 1 5.3
\ 209.471 I 5.0
W 209. 475 11 946. 4
Ni 209.512 1 6.3
Mo 209. 528 1 125. 8
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Table 6 The precision test results(n=11) /%
FE & o 7 {E SEHH SD RSD
1% 1.279  1.267 1.295 1.305 1.305 1.203 1.245 1.263 1.254 1.203 1.298 1.265  0.036 9 2.9
2% 2.108 2.211 2.116  2.194 2.126 2.156 2.136 2.125 2.126 2.118 2.148 2.142 0.033 1 1.5
37 8.484 8.391 8.254 8.321 8.452 8.457 8.504 8.396 8.436 8.463 8.467 8. 420 0.075 3 0. 89
4% 15.263 15.352 15.321 15.267 15.249 15.265 15.278 15.263 15.295 15.247 15.301 15.282  0.0324  0.21
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Table 7 Analysis of outliers in measurement result

I - e ) . & 3 PR AE
IC % BkE X F3 R 22 RSD/ % Grin Gru o i i
n=11,a=0.05
1% 1. 265 0.036 9 2.9 1. 686 1. 080 2. 355 T HH G
G 2% 2. 142 0.033 1 .5 1.033 2. 080 2. 355 TR H
¢ 3% 8. 420 0.075 3 0. 89 2.212 1. 110 2. 355 5w E
4% 15. 282 0.032 4 0.21 1.076 2. 161 2. 355 o5 R Al
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Table 8 The results of recovery
FE i FrAE 4L /g LETE/ Y TLE /g AR/ g MG/ pg E /%
G 2 0.100 0 2. 142 2142 2 000 4152 101
e 3 0.100 0 8. 420 8 420 8 000 16 312 98. 6
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