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Abstract In this paper,the trace arsenic and mercury in soil were determined by a new dual channel atomic
fluorescence spectrometer with water as carrier instead of acid as carrier. The samples were dissolved by
heating in an aqua regia bath. The arsenic was pro-reduced to As([[[) by 50 g/L thiourea ascorbic acid mixed
solution and the concentration of hydrochloric acid was kept above 10% (volume fraction) . The samples were
determined directly after standing at constant volume without transfer. The working conditions of the instrument

were optimized, the feasibility of using water as carrier was investigated in detail ,and the concentration of potassium
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borohydride and hydrochloric acid for the simultaneous determination of arsenic and mercury were selected. The
operation of the method is fast,the determination of a single sample only takes about 20 s,and the amount of acid
reagent is saved. The detection limits of arsenic and mercury are 0. 005 mg/kg and 0. 000 8 mg/kg respectively and
the relative standard deviation(RSD% ,n = 7)is between 1. 0% and 7. 4%. Results for national standard material

and practical sample test are satisfactory. It is suitable for the simultaneous and rapid determination of trace arsenic

and mercury in soil.
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Table 1 Operating conditions of atomic fluorescence spectrometer

LR REE/V TR/ mA BRI/ (ol e min D BB /(L c minT D AR/ mm ORERE ) /s BRI /s

i 240 30 1 000
5 240 15 1 000

500 10.0 5.0 12.0
500 10.0 5.0 12.0

1.2 FERXFA

As BRI RbRMEM AR R (ER A 4R BT
AR AT DU ) RV R R 10. 00 mg/ L, A JiT
MEER (1. 0 mol/L) .

Hg BT R br it & W (B R A B4 )8 i
FAE RT3 ) B R BE R 10. 00 mg /L, Ay
B MRS ER (1. 0 mol/L),

As Fl Hg FIR A PR HEVE TR -8 As 1 Hg [ 5T
TR A 28 T 53 3 B R I e VAR Dk 100 g/ L
) B 0 2R A 1 A Y- (P B AR B 5 S ) AN TR
WK As R Hg B A AR 38 AR 1026
U T IRD 2R FR VA T .

B R -0 IS 100 R VR 5 0 R BRI 5. 0 g A IR RN

5.0 g PUIRIMER - 1 F 100 mL /KH IR AT .

AL B - AL R A T PRI 1.5 g Bl
RERAN 1.0 g S ALEN 7T 100 mL /KL IR AT,

S5 BT AL g s, £k A+ .3k
BRI (1+ 1), 52 F K 28 Tk (R BIL R K F
18.0 MQ « cm) , 5256 i JH &5 ML ¥4 575 20 %0 (4 il R
12 24 h,
1.3 ZWH%

HERIFREL 0. 1 gERIZE 0. 000 1 @) +3ERESL T
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VSV TE L B RN K v 1 W 1 h(H R % 3l L
UOSBUR R G AR H4 A 2.5 mL i Ikt
PRI PRI A VA W5 0 mL Fh AR (14 1) . /MABUE %5
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Table 2 Memory effect
YN e PG E RSD/ %
As PRUER 3233 3174 3172 3196 3202 3173 3204 0.7
AsikKZ [ 155 158 154 159 156 157 143 3.5
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Hag #5 e  1) 10 493 10 542 10 656 10 618 10 484 10 748 10 692 1.0
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Figure 1 Effect of KBH, concentration

on fluorescence intensity.
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concentration on fluorescence intensity.
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Table 3  Analysis results of arsenic and

mercury in soil reference materials(n=7)

7 {8/ TUE(E/
BE P F UJH—:{E;/ i E{% RSD/ %
(pgeg b (pgeog b

As 13.2 13.7 1.6
GBWO07402

Hg 0.012 0.015 6.5

As 3.8 4.4 3.3
GBW07403

Hg 0. 057 0. 060 2.6

As 12.5 12.7 1.8
GBW07408

Hg 0.013 0.017 7.3

As 8.3 8.4 1.5
GBW07423

Hg 0.031 0.032 7.4

As 7.4 7.4 1.7
GBWO07425 _

He 0. 050 0. 060 5.2
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