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Determination of Water Soluble As( [l ) and As( V ) in Soil by Hydride
Generation-Atomic Fluorescence Spectrometry
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Abstract: Based on the determination method of Sb( Il ) and Sb( V) in soil, a method for the determination of
water soluble As ( I ) and total arsenic in soil has been established by using Hydride Generation-Atomic
Fluorescence Spectrometry ( HG-AFS) in the media of 0.3 mol/L NaH,PO,-Na,HPO,. An amount of As( V) was
obtained by subtracting As( [Il ) from total arsenic. The hydrogen was provided from a hydrogen generator instead of
chemical reaction to ignite a H,-Ar flame. Therefore, arsenic in any media was measurable since the arsenic was
reduced into AsH,. Effects on the determination of As( Il ) and As( V) were investigated for concentrations of
NaH, PO,-Na, HPO, from 0. 02 mol/L to 0.4 mol/L. The results show As( V) can be screened by 0.3 mol/L
NaH,PO,-Na,HPO,. The detection limits were 2.92 ng/g for As( Il ) and 2.35 ng/g for total As. The recoveries
of As(Ill) and As( V) are 96% —104% and 101% -103% , respectively. The method was simple and highly
accurate, meeting the requirements for multiple sample analysis.
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Fig. 1 Effect of hydrogen flow on signal intensity of As
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Fig.2 Effect of KBH, concentration on signal intensity of As
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Fig.3  Effect of NaH, PO,-Na, HPO, concentration on signal
intensity of As( Il ) and As( V)
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Fig. 4  Signal intensity of different As( V) concentration in
the media of 0.3 mol/L. NaH, PO,-Na, HPO, solution

2.4 EEETE

£ NaH, PO, — Na, HPO, 28 Wiy /1 Joi v, H 42 1
AsCID) 1 As (V) FaE o 5 ) B — Kl &
As(T) As( V) R As(IT) + As( V) IR A FRifE TR
5 K, ESEE 3 do 45K As(I) FiAs( M)
+As( V) IRA PR R 5 50 3 A I B o 2s,
WEA RN E] As( V) POGE S, UEHIFEFrialss 1y
B P, As (D) #1 As (V) #£ NaH, PO, — Na, HPO,
G PR A R E A, AN AR AR
2.5 As(V) kst

7 NaH, PO, — Na, HPO, ZZ mifi b, As (V) 5
KBH,, 52 W AR BAREAS SO, PRI 5 6 As 250K
As(V)iBJRZE As(1) o ASGAL: T L - 2Pz X



55 1

FIK, S5 B R - IR T PO E I E g bR (D Feg (V)

$31 %

As(V) I JERCR, 1 5 ml & W, AR A5 F
(BN 15 min, ¥ XI5 E AFEST, E) L - 2F
WA IR E = T 2 g/L BIATHE As (V) SE4xid it
ARSTEREFE 4 o/ L1 L - LREEBILE As(V) o
£ NaH, PO, - Na,HPO, Zz ohifi i, L - P2 2
AMLREA BT As (V) i 5t il H A 235 3
REST, S5 R WAL WP A L — 2 e 24 1% A fi
As () A1 5 B8 $1 ey i E i 20%
500

400+

2 300

=

i)

X 200f
100F

0 L 1 1 L

0 2 4 6 8 10
p (LE IR / (goL)

PlS L BIEzUBAT As( V) BB

Fig.5 Effect of L-cysteine on reduction of As( V)
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Table 1 Analytical results of water soluble As ( Il ) and
As( V) in soil and recovery tests of the method
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FERGE As i ) e e ) e
WAE ndss dREN el R%
As(1IIN) 0.010 0.010 0.0204 104
a1l As(V) 0.226 0.200 0.428 101
Jah As 0.236 - - -
As(1II) 0.014 0.100 0.110 96
a2 As(V) 0.263 0.200 0.469 103
B As 0.277 - - -
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