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Hydride Generation-Atomic Fluorescence Spectrometric
Determination of Inorganic Arsenicin in Soil Samples
with Microwave-assisted Extraction
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Abstract A method has been established for the determination of inorganic arsenic in soils by hydride generation-
atomic fluorescence spectrometry combined with microwave-assisted extraction. The microwave-assisted extraction
operating conditions were optimized by the orthogonal test design combined with the mono-factor test. The interference
from coexisting ions on inorganic arsenic determination was eliminated using ascorbic acid-thiourea-citric acid. The
linear range of the calibration curve for inorganic arsenic is 0.25 ~40 pg/g. The detection limit is 0. 05 pg/g for inor-
ganic arsenic. The recovery of inorganic arsenic in soil samples was 92.9% ~105.0% with precision of 0.3% RSD
n=11 . Compared with the results obtained from the water bath extraction method the microwave-assisted extrac-
tion method was time-saving and more efficient. The method has been successfully applied to the extraction and deter-
mination of inorganic arsenic in soil samples from different regions.
Key words inorganic arsenic microwave-assisted extraction hydride generation-atomic fluorescence spectro-
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Table 1 The Ly, 3* orthogonal test desion for MAE
C 1: 40
A t/min 0/%C D/mm 2.3
1 1:80 30 100 0.147 100 2 mol/1. HCl
2 1:40 20 80 0.246 60
3 1:20 10 60 0.833 20 0.5 mg/L
Iy
0.25 ~40 pg/g 0.9998
A,B,C, D, 0.05 pg/g 80 pg/L
2.4
11 -12
2.2.2 Cu Pb Zn Hg Se
80 ng/L
10%
80°C 90°C  100°C 22
1
1
GBW 07427 GBW 07430
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98 wg/L

2

Table 2 Interference test of the coexistent ions
RE/% RE/%
Cu®* 100 +1.5 Fe** 100 +4.8
Ph?* 10 +1.3 Hg** 10 +3.1
Zn** 100 -1.4 Sett 10 -5.0
Cd** 100 -2.0 Sh3* 10 +1.5
Ni2* 100 +5.6 Sn?* 10 +4.1

3 o

Table 3  Effect of adding organic arsenic on extraction

efficiency of inorganic arsenic in soil samples

P / pg L7
GBW 07427 40.9
40.5
GBW 07430 69.2
69.1
®p n=7
2.5
GBW 07427
GBW 07430
4

92.9% ~105.0%

4 ®
Table 4 Recovery test of the method

p / pg L7
x R/%
GBW 07427 40.8 41.1 41.0 40.7 40.9 20.0 61.5 103.0
40.9 41.0 40.8 4.0 79.5 9.5

80.0 119.3 98.0

GBW 07430 69.1 68.8 69.3 69.1 69.2 20.0 90.2 105.0
69.4 69.2 69.5 40.0 107.5 95.8
80.0 143.5 92.9

T 00 %

GBW 07427
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Fig.2 Comparison of the extraction efficiency for inorganic

arsenic in soils with MAE and water bath extraction methods

84.6% ~
95.1%
87.2% ~93.5%

5

Table 5  Analytical results of practical samples

pH 498 595 1.62 617  7.08 6.6
o 190 950 28.0 320  7.20  17.0
w/ pg g
. 168 863 237 279 6.8 159
w/ pg g
% 88.4 90.8 846 8.2 951  93.5
4
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