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Determination of Trace Arsenic Antimony Selenium in Soil Samples
by Hydride Generation-Atomic Fluorescence Spectrometry
with Slurry Sample Introduction
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Abstract A method for direct determination of arsenic antimony and selenium in soil samples by hydride gener-
ation atomic fluorescence spectrometry HG-AFS  with ultrasonic-mixed slurry sample introduction was devel-
oped. Agar was selected as a suspending agent and aqueous solution was used for preparation of calibration solu-
tions. The operation condition for hydride generation and AFS determination are optimized. The detection limits
are 0.33 wg/L for As 0.13 pg/L for Sb and 0.06 pg/L for Se. The recoveries are 98.7% ~105.7% for As
99.5% ~103.3% for Sb and 94. 6% ~ 107.2% for Se with precision RSD of 3.92% ~6.32% for As
1.76% ~3.11% for Sb and 3.08% ~5.54% for Se. The method had been applied to the determination of trace
arsenic antimony and selenium in National Reference Materials and soil samples with satisfactory results.
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1974  Brady ©=5% HNO,
1.2
2 KBH, KBH, 5 ¢/L
KOH
10.0 ¢
Vieira 100 mL 100 g/L
Sn As As, O,
- HG - AFS KOH ¢ =20% H, SO,
1 o/ As
70 Se 1 g/L
- —HG - AFS Se ¢=1% HNO,
As Sb Se Sbh
1 ¢/ Sb ¢ =20% HCI
1 4 o/L 4.0 g
1.1 1000 mL
AFS -3100
1 2
HCl HNO, H, SO,
1 18.2 MQ- cm
Table 1 ~ Working conditions of the instrument 1.3
1.3.1
As Sh Se
v PO 0 0 0.074 mm 0.3000 g
6/°C 200 200 200
h/mm 8 3 3 0.0003 g 25 mL
/ /mA 40720 30730 30730 2.5mL HCl 2.5 mLL HNO,; 7.5 mL 4 g/L
Ar y/ mlL- min~! 500 300 300
5 mL -
Ar »/ wlL- min~! 800 800 800
1.5 ¢/L As Sb
V/ml, 0.5 0.5 0.5 SmL HClI 2.5 mL HNO,; 7.5 mL 4 g/L
t/s 10 9 10
t/s 1 2 1
1.5 ¢/L. Se
2 30 min
Table 2 Experimental conditions of the hydride generation
p KBH, / 24 h
g L7
As 30 9% HNO; 10% HCl +10% HNO, -
Sh 20 5%HCl 10% HCI +10% HNO, - As Sb Se
Se 15 7%HCl 20% HCl +10% HNO, HCI 1.3.2
0.074 mm
0.3000 ¢ 0.0003
Ultra Pure g 25 mL 10 mL
100 C 1h
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Se As Sb Se
As Sb HClI HNO, H,SO,
Se H,S0,
As Sb Se Se HClI  HNO,
As Sb Se
HCI1 HCI  HNO,
2.1 2
KBH,
10-11 2
12 13 : KBH,

As Sb Se KBH,
30 ¢/L 20 ¢/L 15 /L

v=2R p-p, &Mm"

2 v -
R n p
1
2.3
0.175 mm 80 0.147 mm 100 0.074 mm 200 Cu Co Ni
0.045 mm 300
0.074 mm 200 100 pg/g
2.4
4 0~50 pg/L
2 ¢/L
1.5 g/L 1
3
3 4

Table 3 Stability test of the suspension solution Table 4  Linearity relationship between aqueous standards

and suspension standards

t/h 1( t/h lf

I 952. 554 5 947.076
2 960.811 8 950.231 As Y=172.546X1.721 1.0000 Y=171.065X +12.495 0.9999
3 931.746 L 946.332 Sb Y=91.094X+9.327 1.0000 Y=92.875X+11.905 0.9998

Se Y=212.670X+9.036 1.0000 Y=212.564X ~2.7145 0.9997

2.2
11 3
15 -17 As 0.33 pg/L Sb 0.13 pg/L Se 0.06 pg/L
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3 5
GBW 07401 GBW 07402 R As 98.7% ~105.7% Sb 99.5%
GBW 07403 ~103.3%  Se 94.6% ~107.2%

5

Table 5  Recovery test of the method for soil samples

m As /ng m Sb /ng m Se /ng
R/% R/% R/%
GBW 07401  11.87  10.20  21.94  98.7 5.56 4.90 10.62  103.3  3.26 3.50 6.98  106.3
GBW 07402  5.51 4.90 10.69  105.7  7.23 6.50 13.70  99.5 5.56 5.00 10.29  94.6
GBW 07403 1.16 1.20 2.39  102.5  5.24 5.50 10.81  101.3  10.24  10.00  20.96  107.2
1 3.05 2.96 6.02  100.3  2.37 2.05 4.41 99.5 1.02 1.10 2.10  98.2
2 2.50 2.74 5.23 99.6 1.98 2.10 412 102.1  1.23 1.50 2.76  102.0
3 4.68 4.50 9.13 98.8 2.43 2.00 4.44  100.6  0.97 1.03 2.06  105.7
4 3.20 3.00 6.36  105.4  1.50 1.72 3.24  101.4  1.05 1.23 2.27  99.6
5 2.95 3.00 5.99  101.3  2.03 2.10 4.18  102.4  0.87 0.95 1.88  106.4
6 5.78 5.50 11.24  99.3 1.86 2.00 3.92  103.1  0.94 0.81 1.73  98.0
7 3.00 3.20 6.31  103.5  2.25 2.46 4.73  101.0  1.56 1.64 3.22  101.1
8§ 3.42 3.50 7.09  104.8  1.97 2.23 420 99.9  0.96 1.20 2.16  100.3
6
. @© P!
6 wg/ pg 8 RSD/%
As Sh Se n=6
5 As  9.92 9.81 - 6.32
6 Sb 0.62 0.59 - 1.97
Table 6  Analytical results of As  Sb and Se in National Se 0.034 0.031 - 4.91
Standard Reference Materials and practical samples 6 As 17.56 17.45 _ 539
wy '/ pgog”! RSD/% sh 2.11 2.03 - 2.19
n=6 Se  0.056  0.055 - 5.43
GBW 07401 As  32.5 33.1 34 x5 3.92 ToAs o 9.27 9.24 - 4.83
sb 1.02 0.98 0.87+0.32 2.09 Sbo0.74 0.70 - 3.08
Se  0.12 0.11 0.14+0.04 5.13 Se  0.031  0.033 - 5.07
GBW 07402 As  14.20  14.40 13.7=1.8  3.98 8 As  10.68  10.77 - 4.10
Sh 1.38 1.40 1.3+0.3 2.5l sho0.93 0.91 - 2.64
Se  0.20 0.19 0.16+0.04 4.26 Se  0.137  0.139 - 3.94
GBW 07403 As  4.91 4.80  4.4+0.9  5.06 Dy 6
Sb 0.47 0.48  0.45+0.15 2.36
Se  0.102  0.105 0.094+0.045 4.63 4
1 As  9.76 9.87 - 4.23 -
sb 0.27 0.29 - 1.84 As Sb Se
Se  0.017  0.019 - 4.89
2 As 6.87 6.92 - 4.56
Sh 0.80 0.78 - 3.11
Se  0.018  0.017 - 3.41
3 As  11.32 11.27 - 6.03 5
Sh 0.61 0.62 - 1.76 1 Brady D V. Montalvo J] G Jung J et al. Direct Deter-
Se 0.092 0.090 B 3.69 mination of Lead in Plant Leaves via GFAAS ]
4 As 1LOL 10.64 - 5.57 At Absorpt Newsl 1974 13 5 118 —121.
Sh 1.23 1.22 - 2.43 )
Se 0.135  0.134 - 4.34
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