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Abstract: The comparison of calcined Mg-Al layered double hydroxides ( Mg-Al CLDH) for adsorption of arsenite and arsenate anions from
aqueous solution was investigated by batch method. The results show that Mg-Al CLDH is an effective adsorbent for the removal of arsenite and
arsenate anions. The adsorption processes are followed ‘memory effect’ . When the initial concentration of arsenic is lower than 10 mg*L™" for
arsenite and 40 mg*L™" for arsenate, the equilibrium concentration of arsenic is lower than 10 pg*L™". In the range of 4-500 mg*L™" for
initial arsenic concentrations the maximum adsorption capacity of arsenite and arsenate on Mg-Al CLDH from 298 to 323 K is 150.46-224.03
mg*g™" and 149.62-224.76 mg*g ™", respectively, which are much larger than other adsorbents. But the adsorption capacity is not reached
saturation it is continued to increase significantly. L and H model can be used to describe the adsorption isotherm of arsenite and arsenate,
respectively. The adsorption data are corresponded to the Freundlich model for arsenite and Langmuir model for arsenate at lower equilibrium
concentration, but corresponded to Freundlich model for arsenite and arsenate at higher equilibrium concentration. Under the same temperature
and initial concentration, the adsorption rate and removal rate of arsenate are higher than those of arsenite. And they are increased with
temperate but decreased with increase in initial concentration. Adsorption processes follow the pseudo-second-order kinetic model for both
arsenite and arsenate. The removal rate is not influenced by the initial pH (3.0-10.0). The adsorption capacity is influenced insignificantly by
ionic strength. Arsenate anions are adsorbed firstly from arsenite and arsenate solution on Mg-Al CLDH.
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Fig.2  Adsorption of arsenite and arsenate anions on Mg-Al CLDH as a function of contact time
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Table 1  Adsorption kinetic models of arsenite and arsenate anions on Mg-Al CLDH
K W e — R R
Jitg K, R? Jitg K, R? Jifd K, R?
298 y=-0.0241x+3.0013 0.02 0.9887 y=0.0395x+2.1700 7.19E-4 0.9936 y=0.9656x+4.9847 0.97 0.8438
ACID 303 y=-0.0342x+2.8972 0.03 0.9405 y=0.0456x+1.1888 1.75E-3 0.9886 y=0.8029x+7.7018 0.80 0.7890
313 y=-0.0840x+3.1000 0.08 0.9800 y=0.0464x+0.6150 3.50E-3 0.9866 y=0.2871x+13.414 0.29 0.2507
323 y=-0.0096x+1.6289 0.01 0.9712 y=0.0534x+0.5923 4.81E-3 0.9897 y=0.3018x+13.107 0.30 0.6904
298 y=-0.0650x+2.4520 0.07 0.9405 y=0.0457x+0.2559 8.16E-3 0.9969 y=1.4723x+9.6051 1.47 0.9378
AV 303 y=-0.2032x+3.4200 0.20 0.9041 y=0.0465x+0.1480 1.46E-2 0.9977 y=1.5103x+10.884 1.51 0.7896
313 y=-0.2576x+2.1850 0.26 0.8891 y=0.0494x+0.0292 8.36E-2 0.9997 y=0.4170x+17.275 0.42 0.4143
323 y=-0.1058x-1.0510 0.11 0.9516 y=0.0500x © 1.0000 y=0.0465x+19.719 0.05 0.9259
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Fig.3  Adsorption isotherms of arsenite and arsenate anions on Mg-Al CLDH
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Table 2 Adsorption equations and constants for the adsorption of arsenite and arsenate anions by Mg-Al CLDH

KH K G T

IR

Langmuir /7 % Quas R Ky,

Freundlich /5

Ky n R? Freundlich /5 Ky n R?

208 y=0.0345x+0.0617 28.98 0.9719 0.5592 y=0.3460x+2.2965 9.9393 2.8902 0.9759 y=3.3946x-8.1596 2.9E-4 0.2946 0.8920

AsCID

303 y=0.0266x+0.0712 37.59 0.9803 0.3736 y=0.3610x+2.3962 10.9814 2.7701 0.9940 y=3.8883x-10.369 3.1E-5 0.2572 0.5688

313 y=0.0240x+0.1220 41.67 0.9605 0.1967 y=0.3878x+2.2371 9.3661 2.5786 0.9991 y=12.8110x-44.77 3.6E-200.0781 0.8099
323 y=0.0199x+0.1687 50.25 0.9633 0.1180 y=0.5115x+1.9497 7.0266 1.9550 0.918 y=7.6466x-24.760 1.8E-110.1308 0.7020

208 y=0.0269x+0.0126 37.17 0.9902 2.1349 y=0.1083x +3.1696 23.798
303 y=0.0243x+0.0037 41.15 1.0000 6.5676 y=0.1659x+3.3089 27.355
313 y=0.0142x+0.0036 70.42 0.9984 3.9444 y=0.099 1x+3.9023 49.516
323 y=0.0102x+0.0024 98.04 0.9984 4.2500 y=0.1627x+4.1330 62.365

AsCV)

9.2336 0.2336 y=2.3726x-4.4291 0.0119 0.4215 0.9098
6.0277 0.7292 y=3.2634x-7.8771 0.0003 0.3064 0.9369
10.091 0.5215 y=1.7244x-1.5754 0.2069 0.5799 0.8398
6.1463 0.7617 y=1.7599x-1.5488 0.2125 0.5682 0.9415
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Fig.4  Effect of initial pH of solution on adsorption

2.5 VBT 5N W B ) 5 mieg

H1 2 3 W41, Mg-Al CLDH *F AsCI[[D AT AsC V)
(IR P e AR AN 52 5 R 125 1 i S5 TR S W) i I TR
1 Clm AEE AsCIT A AsCV O BB 777 25 58 4+ W)
B, IX 5 % M IEHL 1 5 Mg-Al LDH ) 45 45 g )
it 28—

£3 RRETFREMRH G EW
Table 3 Effect of ionic strength on the adsorption

enacr/mol* L ! QLA Y/mgeg™! Q.LASCV ) /mgeg™!
0.001 18.84 20.00
0.01 18.84 20.00
0.1 18.56 19.86
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i H

1:3V 1:1 3:1 1:2 1:1 2:1
AsCIID 70.00 75.23  67.80 100 100 100
AsCV) 88.65  96.43  99.48 100 100 100
B As 74.66  85.83  91.56 100 100 100
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I 326 32 ey G B R ) AT AR 5 L Py O B~
G LAHT, AsCITD BB 17 Mg-Al CLDH b W fft &
B L AR AN R, T AsC VO BT 1R W B 0 i
JEETI e 1 ) b 38 s AR v ok B VS TR Y R BR-F S 43
RUED S AsCITD A AsCV O BIES F7E Mg-Al CLDH L[
WG o 5 TG ) A 2 ) A R e 35 i g S v K
I A W AR Bt

(4> AsCIDAT AsCV OB ES 741 Mg-Al CLDH |
(1YW B A5 2k 4 ) Je 1 L B H 28, Mg-Al CLDH X

AsCV ) B 7 /9 28 A1 g AR5 K, BIUAE K B2 A IR,
AsCV O LTS8 W BT AR AR IR X3, AsCITDAE
Mg-Al CLDH _b (W B o) F Freundlich %53 77 #4 2ok
IR, T AsCVO AT S Langmuir 253 77 758 20 78 mik
FEJE I, =30 ] Freundlich 551 77 FE KA

(5) pH 7£ 3.0~ 10.0 I}, Mg-Al CLDH X AsC[I[ )
A AsCV OB R A 32 HE WA 46 pHL AR5 Wi AN KL TR
B B A AN SV A 1 T RS

(6) M I AFAE AsC VORI AsCIITD I,
Mg-Al CLDH 1 5EW  AsC VOBTES .
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