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Table 1 Results of different dissolution methods

W 5E A 1%
WHEE ARG \
RESL 3RS 4TREM
PSRN TE A,
HCI-HNO, o 0.0051  0.0069  0.0087
T AREDE
=] \‘:j
HNO, **””2‘%? = 0289 0368 0721
R EDHE
TRl Jo A o0l o
B -HNO, 4, INAHNO,JG/=4  0.253 0.289 0.634
PN IN SRR
V r:“")zﬂﬁ =] 2y
L L
4 IAHCI, HNO, 0343 0546  0.891
HNO, -
SRS 5

gk WL W], SR T HCLI-HNO, FTHNO, 5 FE, 1
ANRETE T RFE S . X FEZ R TR A K
W MR IR, 23258, A AN T HCL-HNO,,
HNO,, BUE A HF WANGEE 270 i ILAb, #557
fEFEMBTA RS, SRR ] i
PR TG, BRGSO S TE R
KRB IREN, JEZEI A HNO, J5TE K i B- 8 1R
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Table 2 Experiments on aqua regia concentration

FK Ge 2 pg/mL Ge 10 pg/mL
BRI 1% KI5 KT

10 653 3261

15 631 3157

20 614 3069

25 596 2981

HE TR AR i R TP 15 mL s BR s,
HRERIE AT ISR, ICP A iR s 7

BN 6~17 mg. sk, HEMEwR+
20 mg B A EXTEE I E T, ILER 3,

3 SBHRWEE

Table 3 Experiments on influence of aluminum

o Ge 2 pg/mL Ge 10 pg/mL
i /mg s  pp
SR sapi
0 611 3057
10 603 3043
15 616 3068
20 608 3053
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Table 4 Precision test for determination of germanium in smelting flue dust samples

AR
LT = — X RTINS 1% AR 1%
W7 {8 /% I 1% RSD(n=11)/%
. 0.143, 0.151, 0.137, 0.144, 0.145, 0.146,
1 0.145 2.82 0.137 +0.008
0.152, 0.144, 0.143, 0.146, 0.148
. 0.337, 0.343, 0.335, 0.345, 0.338, 0.336,
2 0.341 135 0.332 +0.009
0.342, 0.347, 0.341, 0.335, 0.347
s 0.554, 0.545, 0.549, 0.547, 0.558, 0.537,
3 0.548 1.29 0.553 -0.005
0.539, 0.545, 0.541, 0.557, 0.552
. 0.891, 0.904, 0.886, 0.889, 0.911, 0.891,
4 0.895 1.15 0.881 +0.014
0.906, 0.885, 0.907, 0.883, 0.894
s 1.47, 1.48, 1.50, 1.51, 1.47, 1.46,
5 1.48 1.24 1.44 +0.04

1.49, 1.47, 146, 1.51, 1.48

I 5 Y R A 2R T 0.145%~1.48% %, RSD 7E 1.15%~
2.82%, WMIAE L5 5 X P01 kI & (T 12
EVEES, R T

2.6 fnEREIHR G

TE S A6 B M A B a3 50 A 0.0200~
0.0700 g &% 5K 1.50% HIFE i, $% 08 1.4 757 Prid ks Jy
RIE R & i, A5 UL S, 1R AR o bR
[EISCRTE 97.7%~100.8% , J7 0147

RS ORKRME LRGP EETE R AR E KR e
Table 5 Recovery test for determination of germanium in

smelting flue dust sample

FERMGHES  AURM /e DARRL g R e IR %
1 146.9 316.5 309.2 97.7

2 346.1 468.0 471.3 100.7
3" 554.0 769.5 756.1 98.3

4° 914.7 933.0 913.2 97.9

5" 1499.2 1066.5 1075.1 100.8
3 % iE

TR BRI AR R A AL B S, P SRR . i
BRI HFER,, PRE RS S8 20, HLRERE S 1K
SRRk Baw 9 WL i W P K AN EL Y B ) i
0o SIS R FH AR VS W DC TC o AR A T 2R, TH
B T 8RR EE E  SEARRCR IR, S5 20 4
REXHLIOtEML, TREXES. M
AR 5 J7 I G R R A T R, R AR X
FrifEfR 22 (RSD, n=11) N 1.15%~2.82%, RN
97.7%~100.8% , ULEAASINE Jrikn] 1T, Ak A
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Determination of Germanium in Smelting Flue Dust by Alkali Fusion Combined
Inductively Coupled Plasma Atomic Emission Spectrometry

SHI Ruxiang, CHEN Jianhua, SHI Yunchun, LI Yun
(Tin Smelting Branch of Yunnan Tin Co., Ltd., Mengzi 661100, China)

Abstract: Accurate determination of germanium (Ge) content in smelting dust is of great guiding significance for scientific recycling of
smelting dust. Smelting dust contains a large amount of metastannic acid, which can encapsulate the sample, making it difficult to achieve
complete decomposition using hydrochloric acid (HCI) and nitric acid (HNO,). A variety of sample dissolution methods were investigated,
and complete sample decomposition was achieved by using sodium peroxide (Na,0,)-hydrochloric acid-nitric acid for sample digestion.
Meanwhile, the temperature was controlled to avoid the volatilization loss of germanium. The analytical line of Ge at 259.253 nm was
selected, and contents of sample solution were determined by inductively coupled plasma atomic emission spectrometry (ICP-AES).
Overall, a method for determination of germanium in smelting dust was established. Under the optimized experimental conditions, mass
concentration of germanium in the range of 0.50~15.00 pg/mL showed a good linear relationship with the emission intensity, with a linear
correlation coefficient (r) of 0.99973, and a detection limit of 0.0013% (mass fraction). The matrix effect was investigated, and results
showed that the coexisting elements in smelting dust had no significant influence on the determination of germanium. When the proposed
method was applied to the determination of germanium in smelting dust samples, the relative standard deviation (RSD, n=11) ranged from
1.15% to 2.82%, and the recovery rate was in the range of 97.7% to 100.8%.
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