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Characterization and Thermodynamic Properties of Cu( II ) Imprinted Chitosan

Crosslinked Membrane
ZHANG Yu-hong, ZHANG Ai-li, ZHOU Ji-ti, SUN Xiao-yu

(Key Laboratory of Industrial Ecology and Environmental Engineering, Ministry of Education, School of Environmental, Dalian
University of Technology, Dalian 116024, China)

Abstract: A new type of Cu( I )-imprinted chitosan crosslinked membrane (IM, ,-E-CTS) was prepared via molecular imprinting
technology, chemical pre-crosslinking and crosslinking methods for treatment of wastewater containing low concentration of copper ion.
IM, y,-E-CTS was characterized by porosity, swelling ratio, amino group content, surface morphology, functional group and
crystallinity. The thermodynamic properties of Cu ( Il ) adsorption on the as-synthesized membrane at the low concentration (20-70
mg-L™") were studied. It is found that porosity, swelling ratio and amino group contents of IM, y,-E-CTS are 76.9% , 109% and
4.26 mmol-g~", respectively. Compared to the pristine chitosan membrane ( CTS), 44.0% lower swelling ratio, 528% higher of
porosity, 16. 5% lower of amino group content are found with IM, y,-E-CTS. Compared to crosslinked chitosan membranes ( E-CTS) ,
24.6% higher amino group content is found with IM, ) -E-CTS. Compared to CTS and E-CTS, the membrane morphology of IM, -
E-CTS has undergone significant changes, and the internal structure became loose. Compared with CTS, molecular chain of IM, y, -E-
CTS is irregular and its crystallinity ability is lowered. IM, ;,-E-CTS adsorbs more Cu( I ) than that of the other two metal cations
[Ni(Il') and Zn( I ) ]. The adsorption of copper ion on IM,,-E-CTS for 20-70 mg+L ™" of initial Cu( Il ) concentration follows the
Freundlich adsorption isotherm( R* >0.99). The adsorption is a spontaneous, exothermic, and entropy-decreased process.

Key words :imprinted chitosan crosslinked membrane ; characterization; adsorption; thermodynamics
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Table 1 ~ Comparison of the physical characteristics of the chitosan adsorption membrane

NEFh2E S,/ % &/ % E/mmol-g ! AR Qe/mmol-g_]
IM¢,( 1) -E-CTS 109 76.9 4.26 #HEOARE D 0. 89
E-CTS 123 14.7 3.42 IR ] 0.72
CTS 195 12.2 5.10 [EReRs1] 0.95

(a) CTS

(b) E-CTS

() IMey 11 -E-CTS

1 IR R e R E
Fig. 1 SEM of the adsorption membrane
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Fig. 2 FTIR-ATR spectra of adsorption membrane
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