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To assess the bioavailability of As in soils and to provide a basic information for adequate management of
As contaminated fields, paddy soils and rice grains near 5 closed mines were collected and analyzed for As
using sequential extraction procedure. The As contents extracted with 1M HCI against total As content in soils
were ranged from 5.4 to 41.9% (r=0.90**). However, these two contents of As in soils were not positively
correlated with As concentration in rice grains. Major As fractionation of paddy soils was residual form
ranging 38.1 to 84.1% except NS mine. Also, specially adsorbed fraction and fraction associated with
amorphous Fe and Al oxyhydroxides, which are partially bioavailable As fractionation to the rice plant, were
positively correlated with As in rice grains while fraction associated with crystalline Fe and Al oxyhydroxides

and residual form were not correlated.
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Table 1. Chemical extraction scheme for As fractionation in soils.
Fractions Extraction reagents Shaking time
Non-specially adsorbed (FR1) 0.05 M (NH4)2SO4 4 hr
Specially adsorbed (FR2) 0.05 M (NH4)H,PO4 16 hr
0.2 M NH;-Oxalate buff:
Associated with amorphous Fe and Al oxyhydroxides (FR3) (oH 3.254 inxihae ¢ darlll<) e 4 hr
0.1 M Ascorbic acid
Associated with crystalline Fe and Al oxyhydroxides (FR4) scorbic act 30 min

Residual (FRS5)

(pH 3.25 at 96C)
digested with HCI + HNOs -
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Table 2. Chemical composition of paddy soils near 5 different closed mines.

Soils pH EC’ oM Av. P,O5' Ex. cation

Ca Mg K Na

1:5 dS m" g kg'1 mg kg’1 ------------------------ cmol. kg'1 ------------------------

CcYy 6.0 0.48 14.5 270.3 3.87 0.93 0.34 0.26
DH 5.9 0.32 42.0 3252 4.48 0.84 0.09 0.23
JA 54 0.44 22.1 207.3 3.90 0.85 0.27 0.26
NS 6.0 0.29 15.0 1757 234 0.50 0.47 0.19
SD 5.8 0.34 26.6 436.9 4.37 1.41 0.32 0.24

"Electrical conductivity, iOrganic matter, S Available-P,0s.

Table 3. Average and range of As content in soil and rice collected at the experimental paddy

closed mines.

soils near 5 different

Extractable Total

Ext./Total

Soils . o . o .. . As in rice BAC'
As in soil As in soil ratio in soil
--------------------- mg kg'l e % mg kg']
cy 1.35 6.62 18.4 0.068 0.069
(0.26~2.91) (4.85~8.53) (5.39~34.18) (0.025~0.089) (0.025~0.097)
DH 1.90 14.40 13.2 0.064 0.035
(1.20~2.69) (9.65~20.66) (12.42~14.12) (0.050~0.075) (0.028~0.041)
IA 6.87 22.48 29.5 0.076 0.011
(3.13~10.06) (13.12~34.02) (23.89~39.06) (0.021~0.180) (0.004~0.018)
NS 5.92 17.70 32.6 0.104 0.021
(2.91~8.92) (14.29~24.57) (20.38~41.92) (0.071~0.122) (0.010~0.037)
D 1.56 6.87 21.9 0.126 0.118
(0.35~2.65) (5.61~7.60) (6.32~35.23) (0.091~0.169) (0.061~0.270)
Ave. 3.50 13.24 23.55 0.091 0.055
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Table 4. Relationships between As fractions in the tested soils and As concentration in polished rice harvested on the

same fields.

Soil fraction

Non-specially Specially Associated with amorphous Fe Associated with crystalline Fe Residual
adsorbed (FR1) adsorbed (FR2) and Al oxyhydroxides (FR3) and Al oxyhydroxides (FR4) (FRYS)
0.0" 0.452" 0311" 0.109™ -0.363™
"Significant at P = 5%, “*not significant
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Fig. 1. Distribution of As fractions extracted by sequential extraction procedure in paddy soils near 5 closed mines. FR1 :

non-specially adsorbed As; FR2

: specially adsorbed As; FR3 : associated with amorphous Fe and Al oxyhydroxides; FR4 :

associated with crystalline Fe and Al oxyhydroxides; FRS : residual As.
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