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) o 1 pH 4.8 131 g+ kg™";2
pH 6.9 11 g+keg™";3 pH 5.1 67 g+ kg '
. 1000 g mL™ 0.5mL 1000 g+ mL"' 0.1 mL
100 mL 5% HNO, N S5gemlL™ lgemL™', (2%
) 1.0 g 20¢g 100 mL ° (5%
): 50 mL 1 000 mL. - (50 g+ L7"): 5¢ 5¢
100 mL. N 0.10.20.40.81.0mLL 100 mL
5 mL 5 mL — N 0.0 5.0 10.0 20.0
40.0 50.0 g+ L™" 0.0 1.0 2.0 4.0 8.0 I0.0g'L_lo N ; <30% N N
1.2 0.200 0 g( 0.000 1 g) 6 mL \2 mL 2 mL
( 1, 2
mL 140 C 1 mL; 50 mL
2.5 mL 2.5 mL -
1
Tab.1 Condition of microwave digestion
/W /min /°C /min
1 800 5 120 2
2 800 4 150 5
3 800 4 190 20
1.3 30 min 250 V. .
60 mA 30 mA. 9 cm. 800 mL * min~'. 400
mL * min "'\ 10 s. 1 s, - 5%HCl
(2%) o
1.4 GB/T 27404 F 2,
2
2.1 N 2
11 DL =3S/K( S 11 K )
0.012 ,_1,g'L_1 0.049 ;,Lg'L_lo
2
Tab.2 Calibration curve and detection limits of arsenic and mercury
/r /pg e L7
As y=103.31x -8.26 0.999 9 0.012
Hg y =238.59x - 17.95 0.999 9 0.049
2.2 3,
o 5
( RSD%) 1.2% ~3.5% 1.8% ~

4.2%
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Tab.3 Determination results and method accuracy of standard samples

/(mg kg™ /(mg*kg™") RSD/% ( n =5)
As 8.4x1.3 9.0 2.8
GBW07423
Hg 0.032 +0.003 0.030 4.2
As 6.5+1.3 5.8 1.2
GBW07428
Hg 0.089 +0.004 0.088 1.8
As 7.7+0.4 7.8 3.5
GBW07448
Hg 0.013 +£0.003 0.014 2.6
2.3 3 N
= - )/ % 100% 4, 4
96% ~112% 90% ~117%
4
Tab.4 Recoveries of soil samples
. . . . / /
Soil physic-chemical properties ( ke ) ( ke ) ( ke ) /%
Cod ;o ke')  Element 878 me ” e me - ke Recove
oce pH /.( g ke) emen Sample Spike Spiked sample eeovery
Organic matter
As 3.8 10.0 15.0 112
1 4.8 131
Hg 0. 168 2.000 2.188 101
As 17.8 10.0 28.5 104
2 6.9 11.2
Hg 1.115 2.000 2.914 90
As 35.0 10.0 44.6 96
3 5.1 67
Hg 2.268 2.000 4.615 117
3
0.15~0.30 g 0
16
17
o 140 C
250 V. 60 mA 30 mA. 9 cm, 800 mL -
min "', 400 mL * min ',

5% 2% N
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Simultaneous Determination of Arsenic and Mercury in
Soil by Microwave Digestion and Double Channel

Atomic Fluorescence Spectrometry

CHEN Bao DAO Shigiang PU Hongjun LIU Xinyue JIANG Donghua
( National Center for Pu” er Tea Product Quality Supervision and Inspection/Pu’ er Comprehensive Testing Center for

Quality and Technical Supervision Pu’er Yunnan 665000 China)

Abstract: Soil samples collected were treated by microwave digestion of nitric acid hydrochloric acid and
hydrofluoric acid system to determine arsenic and mercury in soil simultaneously by using double channel atomic
fluorescence spectrometry. The experimental conditions for treating and analyzing samples were optimized; the
accuracy of the method was validated by determination of the certified reference materials and spike recovery
test. The results showed that the concentration curve was linear within the range of 0 —=50.0 pg * L ™' of arsenic
and 0 —=10.0 pg * L' of mercury the detection limits were 0. 012 g * L™ and 0. 049 pg * L™ for arsenic and
mercury respectively. This method was used to determine arsenic and mercury in different soil reference materi—
als and the results fell within the allowable range. The relative standard deviations ( RSD) were in the range of
1.2% -3.5% and 1. 8% —4.2% and the recoveries of the soil samples collected were 96% —112% and
90% —117% for arsenic and mercury respectively. This method was proved to be good in stability high in
precision easy in operation and low in cost and can be applied to determine arsenic and mercury simultaneous—
ly in a large number of soil samples.
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