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Table 1  Data of adsorption kinetics
. . Pseudo-first order Pseudo-second order
Adsorbent Concentration of metals ions R P
T ( mmol /L) L R 2, R? qe
(h™) (h™) (mg/g)
S, 2.0 0.0520 0.4119 0.033 0.9996 114.9
S, 1.0 0.0435 0.2430 0.030 0.9906 58.5
S, 2.0 0.0380 0.2799 0.075 0.9993 109.8
S, 1.0 0.0910 0.3162 0.022 0.9898 60.9
k. ( Reaction rate of pseudefirst order) ; k,: ( Reaction rate of pseude-second order) ; R*:
( Correlation coefficent) ; ¢,: ( Adsorption quantity) o
3.5
La’* 4 o La’*
o Sl SZ La3+
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Table 2 Data of adsorption equilibrium isotherm
Freundlich Langmuir
Adsorbent K, R? q.(mg/g) b (L/g) R?
Sy 1.20 .88 0.9708 208.3 5.86 0.9409
S, 1.74 1.23 0.9771 232.6 5.12 0.9430
3.6
Kd = C/\d /Ce (6)
AG® = — RTInK, (7)
AS®  AH°
InK, = -
niy R RT ( 8)
K, 1 C oy La’* (mg/L); C, La’* 'R
298 K S;:AH = -15.2 kJ/mol AS=-37.4] * mol * K=" AG =1.23 kJ/mol;

S, AH = —-17.7 kJ/mol AS=-63.8]°mol/K AG=1.54 kJ/mol.
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Adsorption Properties of Magnetic Ca-alginate-chitosan
Gel Bead for La(l) Ions

ZHANG Ling WU Dong-Bei” ZHU Bao-Hui WANG Li FAN Li-Yan
( Department of Chemistry Tongji University Shanghai 200092)

Abstract Magnetic Ca-alginate—chitosan gel bead was prepared by using direct and indirect methods and its
adsorption properties were investigated in a batch system. The result indicated that the pH value contact
time temperature adsorbent dose and the initial metal ion concentration have significant effect on adsorption.
Under the condition of 0. 05 g adsorbent dose and optimum pH value of 4.0 the reaction attained equilibrium
at 5 h and fitted to second-erder kinetic equation. The maximum adsorption capacity calculated to be 208.3
mg/g for S, and 232.6 mg/g for S,. Thermodynamic parameters were determined and the adsorption process
was found to be exothermic. The adsorption mechanism was cation exchange and superficial chelation. The
carboxyl group in alginate played a major role in the progress of adsorption. Furthermore column break—
through curves indicated that the magnetic beads can be reused.
Keywords Magnetic; Calcium-alginate; Chitosan; Lanthanum ion; Adsorption
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