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Adsorption and desorption of zinc ( [[ ) and

cadmium ( [[ ) on illite
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Abstract: Adsorption, competitive adsorption and desorption of zinc (I1), cadmium (1) on illite were studied, and the effects of
initial pH, humic acid and temperature were also determined. The adsorption capacities of the metal ions increased with initial pH
increasing, and decreased with temperature increasing. The adsorption capacities were increased more with increasing concentra-
tion of humic acid. Both single-component and competitive adsorption, the order of the adsorption capacities was: Zn’* > Cd** .

The results showed that the adsorption process accorded with the pseudo second-order equation. The calculated activation energy
of Zn’* and Cd** on illite were 41.04 kJ/mol and 39.15 kJ/mol, which indicated that the adsorption process belongs to physical
adsorption. The desorption capacities of Zn* and Cd** adsorbed by illite in different solutions were in the following order, HCl >

NaCl > NaOH > H, O.
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Fig.1 Particle size distribution of illite
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Table 1  Chemical composition of illite
=3 Si0, ALO; MgO CaO  Fe, 05
U E /% 60.98 4.03 23.54 8.19 3.26
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2RI E REMT BT HL

Table 2 Contents of functional groups in humic acid

HREH SRR FE A BRI gk

B (mg/g) 135.14 132.5 2.64
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Fig.2 Effect of pH on adsorption of Zn’* and Cd** on illite
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Fig.3  Effect of humic acid with a series of pH on adsorption of
Zn’* and C&* on illite
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Fig.4 Effect of humic acid with a series of concentrations on ad-

sorption of Zn** and C&** on illite
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Fig.5 Effect of temperature on the adsorption of Zn** and
Cd™* on illite
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Fig.6  Comparison of single-component and competitive

adsorption of Zn’* and Cd™* on illite
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S, b Ry N 3R B (HRER 2 W o o 4
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ARG 1 R 0] LKA IR B R S fLRE KL
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Table 3  Comparison of the pseudo first-and second-order adsorption models of Zn** and Cd** on illite

Dh— 0 B

D = AR

BT TIK ,

qJ(mg'g_l) ky/min~ R q(,/(mg'g_l) kz/(g'mg_l'mjn_]) h/(mg'g_l‘min_]) R
293 3.6260 0.002 1 0.9572 3.4014 0.1655 1.915 0.999 5
/v 303 3.2958 0.003 1 0.965 3 2.9851 0.2836 2.527 0.9992
313 3.0171 0.004 4 0.8344 2.5497 0.4854 3.156 0.999 6
293 3.7513 0.0008 0.794 5 2.7071 0.3128 2.292 0.999 5
Cd** 303 3.0156 0.001 4 0.7362 2.4278 0.5655 3.333 0.9999
313 2.8585 0.006 4 0.9220 2.2351 0.8722 4.357 0.9997
0.0 TAREGRIRN , REZBE R B T Jw T L PE A .
A SN, 7 TGP IR 1
0.6 . Zo** | Cd** TR AR A7 b 1 B Y AT RE T AR
s Vo] R AR 2ot B G AER IR I 8] Py AR
T -1.2] A0 R W, IRV VR B Zn? D C A AL
e ET K
-1.81 F4 In’ R CE FEA R o A A i e O
-2.0+— : T T r Table 4 Comparison of desorption capacities in different solutions
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Fig.7 Plot of Ink vs. 1/T for adsorption of Zn** and
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of Zn** and C&** on illite

BT W i 4/ FF I i/

o A RSl o Al ES
(mg-g™") (mg=g™")

H,0 0 0
HCl 0.1553  11.28%
Zi 1.377 NaOH 0.0073  0.53%
NaCl 0.0839  6.09%

H,0 0 0
HCl 0.1607  12.98%
cFr 1.238 NaOH 0.004  0.76%
NaCl 0.0044  7.63%
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JTH o AEANE] pH 28 AF T, B B R 1 A7 A2 3 v 1
N Zn®* FCE* BRI E BRI ZE R AR B9 pH
FEAETS TR BRI 1A JoA e Ty, < v PO B B
MR BRI T, s e AR DA A
MR o FE DR/ N, FEAS 5 RE T 0Bk

(2) JCB S FA 3 S 5 WS s P8 B o )Y
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