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Abstract: Arsenate desorption was studied in batch experiments using seven Chinese soils and different extractants ( sodium hydroxide sodium chloride

sodium bicarbonate citric acid oxalic acid and phosphate buffer solution) . The results showed that NaOH and phosphate buffer solutions were most
effective to extract As( V) from soils removing 47.3% ~73.0% and 35.4% ~66.6% of As( V) respectively. Except for black soil the extractability
of the citric acid and oxalic acid solutions were moderate. For the solutions of NaHCO; and NaCl only 10.3% ~42.1% and 2.3% ~32.2% of As( V)
were extracted respectively. Among the seven soils As( V) desorbed from red soil developed from Quaternary red clay soil and red soil developed from
granite were the highest with desorbed amounts of 0. 004 ~0. 135 mgeg ™" and 0.009 ~0. 101 mg*g~" respectively followed by yellow soil and black
soil. The amounts of As( V) adsorbed on purple soil red soil developed from purple sandy shale and fluvo-aquic soil were released less especially on

fluvo — aquic soil with a desorbed amount of 0.012 ~0.027 mgeg~'.

The results of isotherm experiments with NaOH as an extractant showed that the
adsorption and desorption amounts of As( V) on different soils increased with the increase of initial As( V) concentration and a significant positive
relationship was found between adsorption and desorption amounts. With time As( V) on the soils desorbed rapidly within 1 h reaching 43.9% ~
65. 1% of the desorption equilibrium within 5 minutes. After 2 h the desorption curves changed slightly reaching 78.4% ~91.8% of the equilibrium
desorption amount.
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( 1998) .
( )
( 2004) .
pH
2 ( Materials and methods)
NaCl. Na,SO,. KNO,. NaHCO,.
KH, PO, ( ) 2.1
( Woolson et al. 1973; Quaghebeur et al. 2005;
2003; 2009; 2005) ;
Johnston ~ ( 1979) NH, F. NaHCO, . HCI. ;
H,S0, KH,PO, 18 :
As( V) , (
80% . PO}~ - ). ( -)
( -)3
Pierce (1 1982) 0 ~20cm 100
As(V) PO,”  SO;” 2.2
. O"Reilly  (2001) 2.2.1
PO;”  As(V) 5 -
35% As( V) SO;~ NaOH -
As( V) 3% NaHCO, - :
pH - - pH
( 2000) . HNO, -
(OH™) H,0, NaHCO,
( Jain et al. 1999; Toannou et al. 1997) . - ( HG-AFS
Quaghebeur  (2005) pH ( 9120 ) ; X
) As( V) ( Rigaku D/Max-RC)
: Cu  Ka 0.15406 nm
Arai  (2002) 30 kV 110 mA
8 %min . 1 2.
1
Table 1 The physico-chemical properties of the experimental soils
P P As As Fe, 0,
/(gke™) Meke™)  Mmgekg™) Ameske™)  A(mgekg) /(eke) ot
77.0 0.914 42.59 7.18 0.143 10.59 7.62
30.2 1.333 31.03 6.56 0.060 10. 10 7.95
13.2 0.840 4.99 7.64 0.062 13.14 7.89
- 20.8 0.655 15.46 18.71 0.027 32.63 4.60
- 4.6 0.399 1.05 14.09 0.009 7.59 5.62
- 15.8 0.728 15.09 7.88 0.058 24.92 7.70
20.4 0.695 22.13 6.95 0.023 24.78 7.69

pH 1:2.5(gemL"").
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2
Table 2 The mineral composition of the experimental soils
- - 5% 5% 60% - 10% 15% 5% -
- - 10% 10% 40% 5% 5% 20% 10% -
- - 10% 5% 60% 5% 10% 10% - -
- - - 10% 5% 80% - - - - 5%
- 40% - 20% - 20% - - 20% - -
- - 5% 10% 5% 55% - 10% 10% - 5%
- - 15% 5% 50% 5% 5% 20% - -
2.2.2
1.0000 ¢ 50 mL 20 mL 0.9% 5
As( V) 10 mgeL™"  Na,AsO, pH -
NaOH  HC 5.0 NaOH;
24 h ; 21.0% ~58.0%
0 -1 .
20 mL(0.01 mol*L.”") NaOH +NaCl © NaHCO,
~NaHCO, : NaCl 10.3% ~42.1% ; NaCl
( V( NdH2P04) V( NdzHPO4) :3961 pH = 2. 3% - 32 2%
7.0) 24h - 3.9%  2.3%.
NaOH -
NaHCO, NaCl
2.2.3
1.0000 ¢ 50 ml. As( V)
1.2.4.6.8 10 mg*L™" Na,AsO, 20 mL 020
24 h T @%Eﬁ%mﬂ(& E NaOH
ENaHCO; 2 NaCl
2.2.2 T 015 o o R
& §
20 mL 24 h £ §
i 0.10 - I 5
= X “§ N § &
2.2.4 S 0.05 [ A N
7 U m A e L e e
< < N N H R BN R M B N ol o =
1.0000 g 50 mL 20 mL As( V) i Al e e e
-1 I A J AT I PSRN Y. A 3 = |
10 mgsL™" Na; AsO, ME oK B M FGE 4% WL
1]
24 h . ER: &3
229 ’ BRI © NaOH
-2 . ENaHCO, NaCl
20 mL 5 ~1440 min I . g O m AR
. = 60%} N N 7 (R
Elovich N % 40% [N \ \ N g i A N B
} il i Nl A VA A
3 ( Results) o LER : : Al AL AV R
3.1
1 NaOH 1 As(V)
47.3% ~ Fig. 1 The desorption amount and desorption percentage of As( V)
73. 0% 35.4% ~66.6% : NaHCO; . after adsorption on different soils
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- - NaOH
0.004 ~0.135 mgeg™"  0.009 ~0. 101 mg+g"' ( 3) NaOH
0.012 ~0.027 0.9533 ~0.9974
mgeg”' . 3 As( V)
- 0.9% ~47.3% Table 3 The relationship between As( V) adsorption amount and
2.30% ~71.7% _ 3 desorption amount on different soils
R
- =0.6043 0.0044 .
26.0% ~66.6%. .- ¢ O 0-9849
Q,=0.5793Q, +0.0069 0.9785
Q,=0.6318Q, +0.0026 0.9746
N - - Q4 =0.6245Q, +0.0049 0.9533
- Q,=0.7141Q, +0.0003 0.9565
NaCl — Q,=0.7332Q, +0.0015 0.9879
NaOH 0,=0.6992Q, +0.0001 0.9974
: Qu (mgeg™): Q.
3.2 (mg'gil)
3.3
NaOH ( 3)
( 2). 5 min
43.9% ~65.1% 1h
- 0.012 ~ 2h
0.123 mg*g™"  0.013 ~0.106 mg*g™' 78.4% ~91.8%
0BT sembk
-~ HR o= 41-%
7’; 020 — —— gt e
én
g
1
=
=
>
<
015
A-HE x B
x#E o UK A
ol ni-gk o gft
5 - L
g 0.10 ﬁ ) g
i 4 o] ° ¥ :
= = 40%
& s > . =y
< 005+ a . < W e
z 5 g B g 20% —~—dEfif e 4%
B M * —— L
0 E | T ! ! I | 0 | | | | ]
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WIS EE /(gL 5 [E)/h
2 As(V) 3 As(V)
Fig. 2 The desorption isotherm of As( V) after adsorption on Fig. 3 The desorption kinetics of As( V) after adsorption on

different soils different soils
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1h 2 h k
Elovich N
: Elovich .
- ( 4
24 h Elovich 0.9106 ~0.9936
0.8363 ~0.9263
Elovich
\Elovich . -
a-b
4 As(V)
Table 4  The kinetic fits to the As( V) desorption equation of different soils
Elovich
0, =a+blnt R 100, = a+ b R In( Qy - Q,) =InQ, — ki R?
0, =0.028 +0.009Ins 0.9791 InQ,=0.139Inc-3.344  0.9619  In(Qy -Q,) = -3.386 —0.003¢ 0.9263
0,=0.011 +0.003Int 0.9547 1nQ,=0.127Inc-4.325  0.8926  In(Qy -Q,) = —4.633 -0.003¢ 0.8530
0, =0.030 +0.0031nt 0.9851 InQ,=0.071lnt-3.471  0.9726  In(Qy -Q,) = —4.436 —0.003¢ 0.9109
- Q, =0.043 +0.006Inz 0.9834 InQ, =0.0891In: —3.067 0.9766 In(Q, -Q,) =-3.659 -0.002¢ 0.8994
- 0, =0.098 +0.009In 0.9106 InQ,=0.069Int-2.292  0.8749  In(Q,-Q,) = —3.512—0.004¢ 0.8971
- 0, =0.014 +0.0051n: 0.9907 InQ,=0.137nt-4.018  0.9633  In(Q, -Q,) = —4.081 —0.003¢ 0.8688
0, =0.031 +0.007Int 0.9936 InQ,=0.113Int-3.319  0.9817  In(Qy -Q,) = -3.587 —0.002¢ 0.8363
D Qu (mgeg™"); Q ¢ ((mgeg™").
. . PO; " AsO] ™ ( Peryea
4 ( Discussion) i .
1991; Liu et al. 2001) Lin  (2000)
Immol « L' PO;~
As(V) 86% ~97%
; . COI”
( Appelo et al. 2002)
. NaOH Na, CO, > NaHCO, >
. Jackson BaCO; > MnCO, ( Anawar et al. 2004). Frau
(2000) OH" (2008) PO~ CO,_ As( V)
As(V) .DMA  MMA Co;- PO; "
As( 1) pH 0.5 mol*L~" PO}~ Goh  (2005) As
. NaOH pH PO;” > >CO;” >S0;” >Cl".
pH > PZC( ) OH"
(—OH .—COOH
. Masscheleyn ~ ( 1991) )
pH =8 As( V) pH =5
3 . McKeague ( 1966)
PO;”  AsO;~ N
( Manning et al. 1996; Violante ( N
et al. 2002). . Luo  (2006)
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PO; "
As( V) As( V)
. Grossl  (1997)
( Kaiser et al. 2003; Eick
et al. 1999) .
. Fuller (1993)
2h
NaCl 24 h
5 ( Conclusions)
Cl~.S0;~ NO;
1)
/ ( Frau et al. NaOH
2008; Livesey et al. 1981; Wilkie et al. 1996) . ;
- NaHCO, NaCl
; 2) - -
3)
( Jiang
et al. 2005) i
.- . 5 min 43. 9% ~
pH 65. 1% 2 h
pH : _ Elovich N
pH
( Manning et al. 1996) ; - - (1965—)
” ‘863 ”»
( Goldberg et al. 2001) E-mail: zengxb@ ieda. org. cn.
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