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Speciation Analysis for Arsenic in Soils by HPLC-AFS

GU Hai-dong CHEN Shao-peng QIN Hong-bing
( Suzhou Environmental Monitoring Center Suzhou Jiangsu 215004  China)

Abstract: A method was established for determination of four arsenic forms such as As ( ) methanear—
senic acid ( MMAV)  dimethyl arsenic acid ( DMAV) and As( V) in soil samples by high performance liquid
chromatography ( HPLC) -hydride generation ( HG) -atomic fluorescence spectrophotometry ( AFS) . Phosphoric
acid was used as extractive solution Ascorbic acid as reducing agent. In optimized conditions samples were
bathed in water for extracting different arsenic forms before the determination. The four arsenic forms were sepa—
rated in 7 min. The good linearity of four arsenic forms was obtained in range from 1. 00 pg/L to 100 wg/L the
laboratory detection limits for As ( ) 0.25 wg/L DMAV 0.36 pg/L MMAV 0.39 pg/L and As ( V)
0.51 pg/L respectively relative standard deviation of duplicates of soil reference materials<7.4% spiked re—
coveries between 79.5% and 95.0% extractive rate from 74.6% to 90.4%.
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8-9
10-1 0.3 mol/L.0.6 mol/L. 1.0 mol/L pH
o 1.30.1.08 0.90,
1.2
1.79 g/L +6.05 g/L
- : 1.0 mL/min;
o 0.12 mol/L ;
N . N 20 g/L +3.5 ¢g/L ;
o 7% ; 80 mA,;
300 mL/min; PMT 320 V; 100 pL.
1 1.3
1.1 0.400 0 ¢ 50 mL
AFS -9700 20 mL 100 C
: 3h 2 500 r/min
; LC = 20AT 20 min 0.45 pm
(100 uL 10 AT) ; PRPX o
-100 (250 mm x4.6 mm 30 cm)
Hamilton o
(99.999%) ; N N N 2.1
; ( GBW 08666) AsO;” (0.335 + N N
0.011) pwmol/g ( GBW 08667) AsO;" o
(0.233 £0.005) pmol/g ( GBW 08668)
CH;AsO; (0.335 +0.011) pmol/g o
(GBW 08669) C,H,AsO, (0.706 +0.024) pmol/g
Milli - Q ( >18 MQ) ; o
( ) 5% 24 h o
o Ly(3%)
( ) - . .
0.8954 ¢ 3.026 ¢ N 4 o
500 mL ESS
0.45 pm -4 (11.4+0.7) pg/g
1.

1

Table 1  Orthogonal test design and test results for extraction of arsenic in soils

As( 1) DMA MMA AS( V)
e/(mol + L") t/h nl 9/C w/i(pgeg) w/ipgeg") w/(pgeg') w/pgeg") 1%
1 0.3 1 1 100 — — — 5.31 49.6
2 0.3 2 2 80 — — — 4.41 41.2
3 0.3 3 3 60 — — — 4.55 0.5
4 0.6 1 2 60 — — — 5.93 55.4
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As( ) DMA MMA As( V)
¢/(mol + L) t/h n/ 0/C wli(pgeg™) w/pgeg™) w/i(pgeog™) w/(pgeg) 1%
5 0.6 2 3 100 — — — 7.15 66.8
6 0.6 3 1 80 — — — 6.25 58.4
7 1.0 1 3 80 — — — 8.30 77.6
8 1.0 2 1 60 — — — 7.75 72.4
9 1.0 3 2 100 — — — 9.14 85.4
1 2
As( V) DMA  MMA 1.0 mol/L; 3 h; 2
; 100 C
o 2.2
; ESS -4 As( ) As( V)
; As(IN)
. As( V),
o 2,
2 WL- o
Table 2 Analysis results of range from orthogonal test
(A) (B) () (D) A AsCY)
A B C D
1(a) (b) . 1
I 44.433 60. 867 60.133 67.267
I 60.200 60. 133 60. 667 59.067 AS( ]]I)
i 78.467 62. 100 62.300 56.767 As( V)
(R) 34.034 1.967 2.167 10.500 :
2 80% ~110% 0 0. 12 mol /L.
> > > o °
(a) BLIA ML 7% (b) il fl
100 200 60 - 4200
f'f 80 - 180 & & 50 4 190 ‘i
s -4 160 3 & 40 J 80 5
= ® 4 140 % z w0 1170 %
§, 40 {m = 57 20 1160 =
= - = 4 -
0l o i = 10 ) 150
g : ' ! =) 0 i : ' : ' 140
0 0.04 0.08 0.12 016 020 4 8 12 16 20
¢/ (mol- L7 pllg-L7Y

1

Fig. 1 Effect on inorganic arsenic

recovery by reducing agent
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2.3 2.4
PRPX -100 1. 00 pg/L.10. 0 pg/L.20. 0 pg/L.
(pH  6.0) 40.0 wg/La60.0 wg/L.80.0 pg/L 100 pg/L 4
2, 7 min As( 1) .DMA.MMA 4
As( V) 3.
2. 564 min. 3. 150 min. 3. 964 min 1.00 pg/L 4
6.480 min. 5
( RSD) 3.
B 2.5 (MDL)
12 As (1)
z ’
; ] s MDL =5 x
- 3 Lot 0.09) 4
0 : : : : 4.
2.000 4.000 6.000 8.000
t/ min
2 4
Fig.2  Chromatograms of 4 kinds of arsenic forms
in standard solution
3 4
Table 3  Calibration curve of 4 kinds of arsenic forms
pl(pg=L71) R RSD/%
As( 1) 1.00 ~ 100 y=2.44 x10%x +8.70 x 10* 0.999 2 5.4
DMA 1.00 ~ 100 y=2.27 x10%x +1.26 x 10* 0.999 2 4.1
MMA 1.00 ~ 100 y=2.26 x10%x +1.79 x 10* 0.999 4 4.6
As( V) 1.00 ~ 100 y=1.47 x10*x + 801 0.999 5 5.0
4 4 5
Table 4 Laboratory detection limits of 4 kinds Table 5 Test results of precision and spiked recovery
of arsenic forms As(ll) DMA  MMA  As( V)
(g g —_ _
o o se 0 o e
p/pg L7 pg s L7 Mpge L7 /MPL wipgsg ") 2.00 3.00  3.00 5.00
As( 1) 3.00 0.081 0.25 3.8 wipgegl) 2.03 2.85  2.84 14.6
DMA 3.00 0.115 0.36 4.2 RSD/% 7.4 237 27 12
MMA 3.00 0.124 0.39 4.7 1% 79.5 95.0 94.7 90.0
As( V) 3.00 0.159 0.51 4.6
2.7
2.6 4 (ESS - 1.
ESS -2.ESS -3.ESS -4)
ESS -4 (n=5) 6. 6 4 74.6% ~
5. 5 4 90. 4% ;
RSD<7.4% 79.5% ~95.0% 78.0% ~123%

o

[
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Table 6  Test results of soil reference materials
As(II) DMA MMA As( V)
ESS -1 wilpgeg™) 152 —  —  6.46
wl(pggh) 5.00
wi(pg+g™) 6.26 4.21 451 12,0
1% 94.8 84.2 90.2 111
SAsw/(pgeg™") 7.98
wl/(pgeg™") 10.7 £0.8
1% 74.6
ESS -2 w/(pgeg™') 0.8 — —  7.13
wl(pggh) 4.00
wi(pg+g™l) 4.61  3.43 3.6 11.3
/% 94.8 85.8 90.2 104
SAsw/(pgg") 7.95
wl(pugg™) 10.0£1.0
1% 79.5
ESS -3 wilpgeg ) 2,64  —  —  10.7
w/(pgg™') 6.00
w/(pg‘g']) 7.89 5.21 5.52 18.1
1% 87.5 86.8 92.0 123
SAsw/(pgg") 13.3
wl(pugg™") 15.9+1.3
1% 83.6
ESS -4 wi(pgeg™') 041 —  —  9.88
w/(pgeg™))  2.00 3.00 3.00 5.00
wi(pgeg™) 1.97 2.64 276 14.4
/% 78.0 88.0 92.0 90.4
SAsw/(pgg") 10.3
wl(pgg™") 11.4+0.7
1% 90.4

As( 1) .DMA.MMA  As( V)
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