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Simultaneous Determination of Trace Arsenic and Mercury in Geological
Samples by Hydride Generation-Atomic Fluorescence Spectrometry with
Water Bath Soaking Sample Preparation
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Abstract: Geological sample was digested with mixed acid (Vy* Vio,* Viyo =3¢ 11 4) in water bath and then
the mixed solution of thiourea and ascorbic acid as the reductant was directly added in the sample solution. The
arsenic and mercury in the sample solution were determined simultaneously by hydride generation-atomic
fluorescence spectrometry. The detection limits of the method for arsenic and mercury were 0. 0336 ng/mL and
0.0037 ng/mL, respectively. The reliability of the method was tested by determination of arsenic and mercury in
National Standard Reference materials of GBW 07109 ~ 07114, GBW 07301 ~ 07312, GBW 07401 ~ 07408.
The results were in agreement with the certified values with precision of 1. 1% RSD for As and 3.0% RSD for Hg.
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Fig. 1 Effect of dosage of mixed acid on fluorescence

intensities of As and Hg
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Table 1  Analytical results of As and Hg with two digestion methods
wy/(ng - g™")
wE PRkl KR Rk
7 As Hg As Hg As Hg

6.51 0.0065 6.21  0.0068

. 0.005 6.32  0.0049  6.35 0.0061
27+ .005 =

GBW 07109 6.20  0.0057  6.42  0.0054
0.45 0.003

6.41 0.0054  6.09 0.0048

6.01 0.0150 5.8 0.0138
5.90  0.0132  5.91 0.0141
. 596+ 0.014
GBW 07110 6.11 0.0149  6.02 0.0134
0.83 0.003
5.8  0.0151 6.12  0.0159

2 U LIEAE

Table 2 Operating conditions of the instrument
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Fig.2 Effect of hydrochloric acid concentration on fluorescence

intensities of As and Hg
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Fig. 3 Effect of concentration of potassium borohydride on

relative fluorescence intensities of As and Hg
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Table 3 Analytical results of As and Hg in National Standard

Reference samples

FRUED B w(As)/(pg-g™") w(Hg)/(pg-g™")
HT PRI W 1 TR I
GBW 07109  6.27 £0.45 6.21 0.005 £0.003 0.0068
GBW 07110  5.96 £0.83 5.88 0.014 £0.003 0.0138
GBW 07111  0.38 £0.13 0.37 0.035+0.001 0.0357
GBW 07301 1.96 £0. 16 1.79 0.018 £0.002  0.0165
GBW 07302 6.2 +0.40 6.32 0.040 £0.005  0.0426
GBW 07308 2.4+0.30 2.65 0.042 £0.003  0.0406
GBW 07403 4.4 £0.30 4.08 0.060 +£0.003 0.0563
GBW 07407 4.8 £0.60 4.96 0.061 £0.004  0.0655
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