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Hg 1 Hg As 10 pg/L W% 3%
As 10 pg/LW 1%

Table 1  Analytical data of different concentrations of Hg and As in

3% ° Lo 10 pg/L W4 % aqua regia3% ethanol solutions
As(pg/L) Hg(pg/L)
Concentration
Uncorrected Corrected Uncorrected Corrected
° W 0.1 0.131 0.080 0.237 0.112
0.2 0.267 0.181 0.343 0.218
0.3 0.385 0.282 0.449 0.324
0.4 0.483 0.386 0.555 0.431
o 0.5 0.587 0.516 0.650 0.528
. 5 40 pg/L W
(K=""I,,/"Iy) :1.11% 1.12% 1.18% 1.17% 1.14%.
3% 5% o
3.3
10 30
2. GBW07404 GBW07423
GBW07430; GBWO07305 GBWO07306 GBWO07309 GBWO07310 GBWO07312
GBWO07318 GBWO07343 GBWO07344  GBWO07345. 3 Ge
o 3 GBWO07305 GBWO07309
GBW07423 . (RSD)  5%.
2
Table 2 Blank and detection of limit of detected elements by this method
Element Ga Ge As Se Cd Sn Sh Te Hg Pb Bi
Blank (ng/g) 21.3 64.1 159 33.7 1.5 40.0 35.2 56.7 23.7 339 6.7
Detection of limit 4.4 20 68 7.5 1.3 9.3 4.7 11 7.2 280 3.4
(ng/g)
3.4 Ge
Ge C 3) 64.8% .
HF Ge 30% o GBWO07309
GBWO07312 Ge 60% - Ge Si Ge
3
Table 3 Analytical results of certified standard reference materials
GBWO07305 GBWO07309 GBWO07423
Elements Certified Found Certified Found Certified Found
(ne/g) (ng/e) (ne/e) (ne/s) (ng/e) (ng/e)
Ga 20.3+1.2 20.50 £0.30 14 +0.9 12.6 £0.1 16.7 1.7 14.97 £0.01
Ge 1.4+0.4 1.07 £0.02 1.3+0.2 0.778 £0.001 1.32 £0.09 0.824 +£0.014
As 75 11 74.2£1.2 8.4+1.4 8.40 +0.01 8.4+1.3 9.07 +£0.08
Se 0.4+0.11 0.38 £0.01 0.16 £0.06 0.147 £0.004 0.15+0.03 0.154 +£0.007
Cd 0.82 +£0.07 0.830 +0.011 0.26 £0.05 0.233 +£0.002 0.10 £0.02 0.087 +0.003
Sn 4.6+1.2 3.76 £0.04 2.6 +0.5 2.146 +£0.003 3.4+0.5 3.73 £0.04
Sh 3.9+0.7 3.85+0.01 0.81 £0.23 0.739 +£0.003 1.10 0.989 +£0.018
Te 0.12 +£0.03 0.142 +0.001 0.04 0.047 £0.001 0.035 0.0307 +0.0013
Hg 0.1+0.02 0.095 +0.001 0.083 0.0828 +0. 0020 0.032 £0.003  0.0363 +£0.0010
Pb 112 +13 103.7 1.7 23 +4 18.4 £0.2 25 +£3 21.4+£0.4

Bi 2.4+0.4 2.55+0.04 0.42 +0.06 0.420 +0.002 0.29 +0.06 0.312 +0.008
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Determination of Ga Ge As Se Cd Sn Sb Te Hg Pb and Bi
in Environmental Samples by Inductively Coupled Plasma Mass
Spectrometry Combined with Carius Tube Digestion

XU Peng SUN Yadi’
(Key Laboratory of Isotope Geochronology and Geochemistry Guangzhou Institute of Geochemistry
Chinese Academy of Sciences Guangzhou 510640)

Abstract A method was developed for the determination of Ga Ge As Se Cd Sn Sb Te Hg Pb and
Bi in environmental samples by inductively coupled plasma mass spectrometry (ICP-MS). Using the Carius
Tube technique samples were digested using aqua regia at 190 °C for 15 h and analyzed after direct dilution of
the supernatant. The effect of ethanol on analytical sensitivity was evaluated and the optimal effect was
obtained by using 3% ethanol which could make the intensity of As Se and Te increase by a factor of 2 to 4.
In addition ethanol could play some function in suppression of the formation of the polyatomic ArCl*. The
method was applied to a series of certified reference materials and the analytical results were consistent with
their certified values. The precision for this method is better than 5% . The limits of detection(3¢ criteria)
were obtained within the range of 0.001 pg/g(Cd) to 0.281 ng/g(Pb).

Keywords Inductively coupled plasma mass spectrometry; Heavy metal; Ethanol; Carius tube digestion;
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