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Table 1 Location and physico-chemical properties of the red soils tested
(viv)?
- Y 0
oH o CEC Total content Fel) el Texture( % )
Code Location Classification Parent materials ( H,O0) (cmol kg ") P,05 Al 05 Fe; 05 MnO - CaO l Silt Sand
(gkgfl) ay Dt Sand
—(gke")
S1  Kunming Red sofl Sand stone 5.4 7.5 11.8 1.19 295.1 144.8 1.25 1.87 128.9 6.17 55.4 41.4 3.2
ed sol
Yunnan /shale
S2 Yangzonghai Red soil Sand stone 4.4 11.5 21.0 0.48 230.2 104.7 0.38 3.20 87.8 2.80 36.1 46.217.8
Yunnan oo /shale
S3 Heigiaomu Red soil Sand stone 5.3 6.0 9.3 0.48 270.2 107.6 0.21 2.31 92.7 3.65 44.2 46.6 9.2
ed soi
Yunnan /shale
$4  Hangzhou Red soil Quatemary 4.4 8.5 10.5 0.22 116.1 49.8 0.69 0.91 30.8 0.52 30.4 60.9 8.7
ed soi
Zhejiang ° earth
S5  Zhoushan Red soil Quatemary 5.5 6.7 12.3 0.34 149.2 47.7 2.15 1.59 29.4 1.85 22.9 53.723.4
ed sol
Zhejiang earth
S6  Huizhou 4.6 13.4 11.9 0.44 224.0 119.0 0.13 0.73 57.5 1.20 19.3 28.951.7
Latosolic Granite
Guangdong
S7  Zhanjiang 4.2 20. 8 17.5 0.91 251.2169.0 2.32 1.60 144.8 1.48 55.7 19.025.3
Latosol Basalt
Guangdong
S8 Yingtan 5.0 5.2 15.5 0.31 91.6 32.7 0.09 2.54 22.8 0.50 15.5 31.553.6
Red soil Sand stone
Jiangxi
1) Fecp: Citrate-dithionite( CD) extractable Fe. 2) Fey: Amorphous Fe extracted by acidified ammonium oxalate buffer.
3) (<2 pm) . (2 ~50 wm) (50 ~2 000 pm) Particle composition includes clay( <2 pm) silt(2 ~50 wm) and sand

(50 ~2 000 wm)
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CO, 1:2.5
( CEC) (OM) 2
- Fe.Al.Mn.K.Na.Ca.Mg
N 2.1
( ICP-AES Perkin Elmer Optima 2100DV) 8
- Langmuir Langmuir
- 1 2,
e ( LS230 o
Beckman Coulter) . o Lang-
1.2 muir
Na, HAsO, « 7H, O( Sigma)
Milli-Q 1 000 mg L~ (S1) (S3)
NaOH pH 5.5, 0.01 mol L™ o Langmuir
NaNO, pH 5.5
1.000 g 15 ml 0.01 mol L'
NaNO, NaOH pH 5.5 1d ° Langmuir
pH o [ .
0.01 mol L™ NaNO, _ 3000f
20 ml %: a
. (25+1)C 24 h %m“m' A .
3 000 r min~' 10 min 0.45 E‘g '* :
pm o g 3 g A : 2‘}
. o qz(co_c)” g 1 000 EEE
W e S7
q (mgkg™") ¢ o® . ., ..., a8
(mgL) o (mg L) » 0 10 20 ‘F&}]"(;*J:&JE 40 50 60
(L) w ( kg) . Arsenate in the equilibrium solution(mg L")
1.3 BT A S O B 4G IR LR Langmuir 813 i 77 2 $0L4 45 SR
Langmuir Langmuir Fig. 1  Fitting of adsorption isotherms of arsenate by soils with the
. Langmuir one-surface equation
Langmuir q= KMe [
1 +Kc
q (mgkg™) c (mg L") = 300F s
K (Lmg™') M F] “
(mgkg™') o Egzoon— g
Langmuir q= KM, + K,M,e é% E j%
1+Kc 1+K,c Lgf 1 000 B s . 54
K, K, (Lmg™) 14 , : ‘?6
M, M, ) 2w
(mgke ') . M, =M, +M,. 0 10 20 ‘F%@RJ‘E 40 50 60
1.4 Arsenate in the equilibrium solution(mg L")
Origing. 0 P2 £ S R Y65 B R Laamgmuir XU 7 77 2 4015 45 SR
. Fig.2  Fitting of adsorption isotherms of arsenate by soils with the

SPSS17.0 o Langmuir two-surface equation
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o Langmuir Langmuir
Langmuir Langmuir
( 2 Lang— 3. Lang-
muir M muir
Langmuir 0.935 ~0.978 Langmuir
(M) M M, 0.67 ~0.96. (0.989 ~0.998) .
Langmuir Langmuir
Langmuir o
2
Table 2 Langmuir equation parameters for fitting of arsenate adsorption isotherms of the soils
Langmuir Langmuir
Code Langmuir one-surface equation Langmuir two-surface equation
K M K M, K, M, M
S1 1. 121 2 925 0. 142 2 348 39.97 1 150 3498
S2 0.938 2029 0.162 1717 19.57 655 2372
S3 3.817 2 474 0. 143 1619 21.30 1 394 3013
S4 1.226 1 269 0.027 960 2.24 938 1 898
S5 0.781 1 009 0. 383 850 86. 98 201 1 056
S6 0.796 1785 0. 064 1 699 151.2 676 2 375
S7 0.754 2 065 0.042 2 084 8.27 911 2 995
S8 0.353 1116 0. 062 960 8.37 507 1467
3
Table 3 Parameters of the linear regression between the predicted and the observed adsorption data
Langmuir Langmuir one-surface equation Langmuir Langmuir two-surface equation
ode a b R a b R
S1 1. 082 -268.9 0.943 . 994 13.72 0. 996
S2 1. 064 -124.0 0.973 .014 -26.06 0. 994
S3 1.030 -124.9 0. 940 .019 -43.82 0. 994
S4 0. 986 5.7 0. 966 . 990 17.23 0. 998
S5 1. 103 -94.8 0.978 . 991 5.60 0.991
S6 1.113 -220.8 0.935 . 062 -97.10 0.989
S7 1. 059 -136.8 0.948 . 024 -40. 96 0. 996
S8 0.058 -13.4 0.969 . 006 -6.76 0.997
Langmuir 2,
Langmuir

o Langmuir

Langmuir
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o 4
Langmuir Table 4 Correlation coefficients between parameters of the adsorption
i 1 isotherm equations and some soil properties
o Jiang
Properties of soils M, M
Langmuir (P,05) Total P 0.893™*  0.802"
( AL, O3) Total Al 0.913** 0. 894 **
- ( Fe,05) Total Fe 0.953 ** 0.878**
8 Feep 0.933**  0.895**
* *%k
Langmuir Clay 0. 795 0. 849
MT 1 056 ~ L kk 0.01 ( ) * 0. 05
4 o ( ) Note: ** means significant correlation at p <
3 498 mg X3 ° 8 0. 01( two tails) . * means significant correlation at p <0. 05( two tails)
(S1)
(S3) (S87)
(S5) .
921, Manning Gold-
berg *
’ o Jiang ¥ 16
4000 .
2 a
w0 3 500 F (&
& b b °
23000 F pali=
<2500 I ¢
o 2 000 F d a °
1500} _ noa
X 1000 f '
% H
@ 500
[} L 1 A ' I ' J °
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3 8
Fig. 3 Arsenate adsorption capacities of 8 soils °
1 1 M,
Ml M2
M, M, M, 50. 6% ~ 80. 6% . 4
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COMPARATIVE STUDY ON ADSORPTION OF ARSENATE ON FERRALLITIC
SOILS DIFFERENT IN PROPERTY

Li Shixing'*  Luo Yongming' >*"  Zhang Haibo' Huang Yujuan'  Li Zhenxuan'
(1 Key Laboratory of Soil Environment and Pollution Remediation Institute of Soil Science Chinese Academy of Sciences Namjing 210008 China)
(2 Yantar Institut of Coastal Zone Research Chinese Academy of Sciences Yantai Shandong 264003 China)
(3 Graduate University of the Chinese Academy of Sciences Beijing 100049 China)

Abstract Laboratory batch experiments were carried out to study adsorption of arsenate on eight ferrallitic soils dif-
ferent in property. The Langmuir one-surface equation and the Langmuir two-surface equation was used to fit the data of
arsenate adsorption separately. Adsorption capacities of the soils were derived by the better fitting equation. Effects of
soil properties on arsenate adsorption were explored through simple linear regression analysis. Results show that ferrallitic
soils were high in arsenic adsorption capacity all displaying non-inear adsorption isotherms which were better fitted by
the Langmuir two-surface equation than by the one-surface equation. The correlation coefficients between the adsorption
capacities predicted by the two-surface equation and measured values ( 0.989 to 0.998)  were higher than the determina—
tion coefficients obtained through prediction by the one-surface equation ( 0.935 to 0.978) . The high adsorption capacity
of the soils could be explained with the existence of high-energy and low-energy surface adsorption sites in the soils.
Among all the soils tested the red soil developed from sand shales in Kunming Yunnan Province showed the highest arse—
nic adsorption capacity which was 3 498 mg kg™ according to the calculation with the Langmuir two-surface equation.
Contents of citrate-dithionite extractable Fe total Al total Fe clay and total P exhibited more significant positive influ—
ence on arsenic adsorption capacity of the ferrallitic soils than any other soil properties.

Key words Arsenate; Ferrallitic soils; Adsorption; Langmuir equation; Soil properties



