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Fig.1 Brief diagram of hydride generation-ICP-OES system
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o IR TAES BN ST % 1150W, < (Ar)
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Table 1 ~ Comparison of analytical results of As, Sb and Bi with differents pretreatment methods
GBWO07406 ( +-4%) GBWO07430 ( +-4%) GBWO7312 (K RULF)
B 3 WURRES" KR Sy WRRED KRR i MRS KRR .
Wl Wl PUR L ww o wae U0 s w00
(pg/s) (ng/g) " (ng/'g) (ng/s) " (ng/s) (ng/s) 3
As 198 218 220 16.8 19.3 18 105 116 115
Sbh 53.4 58.9 60 1.55 1.85 1.9 20.4 25.3 24.5
Bi 45.1 51.4 49 1.23 1.51 1.44 8.34 11.1 10.9
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Fig.2  Effect of concentration of potassium borohyrdride on the

signal intensity of As, Sb and Bi
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BEHI N 50 pg/L, I 45 54 :500 fifue EAY Fe'
300 %Ry Ti'*  Mg™*, 100 %1 Pb>* Mn**, L) K% 50
50 Cd* " FEARAFAE T 45200 549 Cu®* [ Zn®"
100 fi5f4 Cr* " Ni** A 50 £ Sn* 47— Tk,

T3 SR B ik — B0 A0 I 7R A I A AT LA A 5 3
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2 U ROE S 12 WK, TR bR fE R 22, LA 3 %
B 22 045 G4 S A B SR B0 B0 B
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X F A AR E LA KA RGN B BRI
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A B A T 1 4 1) e e A, FE AR TIE B o
AN R 1 O A5 2 B6 B Y I T B4yl oy
1.1 ~300 pg/g.1.0 ~ 100 peg/g.0.75 ~100 pg/s.
3.5 JiIERE AR

PEHE 2 A - E K bR HE W) Bt ( GBW07404
GBWO07429), 3 A~7K R UL B W B K b5 #E 9 1
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Table 2 Precision and accuracy tests of the method

R L ARG RSD IR

bl Tornm w0 (0

As 55.4 58.0 6.7 4.4

GBWOZ_4O4 Sh 6.02 6.30 7.3 4.4

(30 .

Bi 0.99 1.04 9.6 4.8

As 20.6 21.7 5.4 5.0

GBWOZ_429 Sbh 2.00 1.90 7.7 5.5

(L3 .

Bi 1.08 1.16 3.9 6.8

. As 13.5 13.6 4.3 0.7

omoms oS e

Bi 5.14 5.00 4.6 2.8

As 183 188 5.4 2.9

( 7?2?%712;1%) Sh 14.7 14.9 9.3 1.3

Bi 50.3 50.0 4.8 0.6

As 115 115 3.3 0.1

( 7(;]2\%%7};1;@) S}‘J 24.5 24.0 6.6 2.0

Bi 10.8 10.9 8.7 0.8
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Table 3

A comparison of analytical results between HG-ICP-

OES and HG-AFS

) ) MEE (pg/g)
FE 2 JLHE
HG - ICP - OES(7A#:)  HG - AFS
As 5.25 5.43
- HEREN 1 Sbh 10.4 10.9
Bi 2.66 2.98
As 23.5 24.4
TR 2 Sh 6.12 5.85
Bi 6.84 6.53
I As 0.68 0.61
’ %uﬁ Sh 1.08 0.98
FEf 1 .
Bi 3.21 3.42
CBWOT306 As 13.1 14.2
Sh 1.15 1.11
KA DU
k% ) Bi 4.87 5.11
:':\
4 ?nlll':
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BRI, AT LLSEEL ICP — OES A& 5 MUK J7 3
BNl Y LR FALIE Y IR ORI E 5 ek N
11T A AT B ) DI T 0 S0 A o o RS 32k 8188 28, A
i T SR e . HAT kA L
AR AL WA S AR Y R R R A AR
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Determination of As, Sb and Bi in Soil and Stream Sediment by a Self-
developed Hydride Generation System Coupled with Inductively Coupled
Plasma-Optical Emission Spectrometry

WU Zheng, XIONG Ying, WANG Long-shan
( Experimental Institute of Geology and Mineral Resources of Shaanxi Province, Xi’ an 710054, China)

Abstract: Hydride Generation ( HG) combined with Inductively Coupled Plasma-Optical Emission Spectrometry
(ICP-OES) has excellent analytical sensitivity. However, the instable chemical reactions of HG may cause
unsatisfactory analytical precision. In this study, a novel and self-made HG system coupled with ICP-OES was
developed for measurement of As, Sb and Bi in geological samples. Inner diameter (i.d.) of introduction tubing
changed from 0. 32 mm to 0. 76 mm. Reaction tubing i. d. changed from 0. 76 mm to 1. 14 mm and length
increased from 30 c¢m to 50 cm. These changes significantly improve the stability of HG reaction by increasing space
and time of chemical reactions to reach reaction equilibrium. Arsenic, Sb and Bi were firstly leached from soil and
stream sediment using HCI-HNO, water bath, pre-reduced by thiocarbamide-ascorbic acid mixture, and were finally
determined by the modified HG-ICP-OES. The detection limits of this method are 0.35 wg/g, 0.33 pg/g and 0. 25
pwe/g for As, Sb and Bi, respectively. The linear ranges are 1.1 —300 pg/g for As, 1.0 - 100 wg/g for Sbh and
0.75 -100 wg/g for Bi, which is sufficient for the measurement of As, Sb and Bi in geological samples.

Key words: soil; siream sediment; As; Sb; Bi; Hydride Generation; Inductively Coupled Plasma-Optical

Emission Spectrometry
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