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Simultaneous Determination of Ultra-trace Level of As Sb  Bi  Ge Sn and Hg
in Coastal and Estuarine Seawater by Chemical Vapor Generation

and Inductively Coupled Plasma Mass Spectrometry
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Abstract: A chemical vapor generation( CVG) and inductively coupled plasma mass spectrometric
(ICP MS) method was proposed for the simultaneous determination of ultra-trace level of As Sb
Bi Ge Sn and Hg in coastal and estuarine seawater. FEffects of operating parameters including
concentrations of KBH, HCI and thiourea pump flow rate and carrier gas flow rate on analytical
performance were studied. The results showed that good signal to noise( S/N) ratios for all the ana—
lysed elements were obtained when 0.70% HCl 0. 10 g/L thiourea 11.0 g/L. KBH, and 0.40
L/min carrier gas were used in the CVG procedure. The relative standard deviations( RSDs n =5)
for 0. 10 pg/L spiked sample were in the range of 3. 9% —8.9% . The spiked recoveries for the sea—
water samples were between 89% and 112% . The method blanks were in the range of 0. 012 - 0. 036
pg/L. The limits of quantitation( LOQs 10g) for the developed method were obtained between
0.006 7 pg/L and 0.026 pg/L. The method could be applied in the simultaneous determination of
As Sb Bi Ge Sn and Hg in coastal and estuarine seawater.

Key words: chemical vapor generation; inductively coupled plasma mass spectrometry; coastal and

estuarine seawater; ultra-trace level, element
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1.2
( Merck USA) ( ) N
( ); 0.70% HCL; 0.10 g/L ; 11.0 g/L
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Table 1  Effect of salinity on the concentration of samples
. Measured p/(ug* L")
Salinity -
As Sh Bi Ge Sn Hg
0.0 0.998 1.01 0. 945 0.989 0.812 0. 986
5.0 1.01 0.99%4 0. 985 0.992 0. 863 0. 988
10.0 1.01 1.01 0.929 0.991 0. 856 0. 894
15.0 1.01 0.998 0.925 0.985 0. 906 0.954
20.0 1.01 1. 00 0.926 0.976 0. 864 0. 995
25.0 1. 00 0. 964 0.934 0.998 0. 841 0. 968
30.0 0. 996 0.998 0.911 0.984 0.834 0. 986
35.0 1.01 1.01 1.03 0. 990 0. 844 0.972
RSD s,/% 0. 44 1.5 4.3 0. 66 3.2 3.4
2.4 N
25 7 0.1 pg/L
RSD(  2). RSD
3.9%~8.9% .
25 2 N
0.0. 0.1, 0.5. 1.0, 2.0+ 5.0 pg/L Table 2 Precision accuracy and limit of quantitation
(LOQ) of the developed method
’ RSD Recovery LOQ
N o Element Y .
51% RI% p/(ug s L)
0.1~5.0 pg/L As 8.6 101 0.006 7
r2 =0.996 6. S}~J 8.7 112 0.008 6
Bi 8.6 90 0.023
89%~112% ( 2) Ge 3.9 99 0.011
. Sn 8.9 89 0. 026
He 6.2 97 0.016
0.70% HCI .
6 0.012~0.036 pg/L 0 N
( 1 )
5 10 (SD 10¢)
(LOQ) . 6 LOQ 0.0067~0.026 wg/L ( 2) N As 6
2.5
( 3) 3 o 3

As. Sb. Bi. Ge. Sn  Hg o
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30
3 6
Table 3 Analytical results of 6 elements in seawater samples p/(pgL™")
Sample  Salinity As Sh Bi Ge Sn Hg
1# 25.0 0.23 +0. 025" 0.081 +0.013 0.091 +0. 010 0.18 £0.016 1.00 £0. 059 0.099 +0. 06
0.24% % 0.073 0.092 0.17 0.93 0.10
2# 24.3 0.27 £0.014 0. 096 +0. 008 0.092 +0. 005 0.19 £0.014 1. 00 £0. 064 0.13 +£0.011
0.27 0.092 0.098 0.16 0.96 0.11
3# 25.8 0.28 £0.018 0.098 +0. 015 0.11 +£0.013 0.18 £0.012 0.88 +0. 050 0. 12 +0. 009
0.26 0. 088 0.11 0.18 0.85 0.13
4# 24.6 0.26 0. 022 0. 11 £0. 009 0. 096 +0. 009 0.17 £0.016 0.93 +£0.071 0.11 +0. 008
0.24 0.10 0. 089 0.17 0.90 0.11
S# 24.5 0.30 £0. 026 0. 089 +0. 009 0. 11 £0. 009 0.16 £0.016 1.01 £0. 079 0. 11 +£0. 009
0.28 0. 084 0. 095 0.17 0.91 0.12
* mean value and uncertainty range of 3 results using standard correction method; * * result of standard addition method (* 3
;oxox )
As. Sb. Bi. Ge. Sn Hg o N N
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