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Removal of Congo Red by PEI@ Fe,O,Magnetic Composites in Batch Mode

HAN Runping, FANG Liyan, LI Xiaoyu, HAN Minyuan, ZHANG Zheng

(College of Chemistry and Molecular Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract. Polyethylenimine@ Fe, O, magnetic composites ( PEI@ Fe,0,) were prepared by a surface overlay
method and characterized. Its adsorption property toward Congo red (CR) from solution was performed in
batch mode. The results showed that it was favor of CR adsorption onto PEI@ Fe, O, with the increase of ionic
strength. Adsorption isotherms from experimental results were fitted well by Redlich-Peterson model and the
adsorption quantity from experiment was up to 58. 3 mg/g at 303 K. The kinetic process was best predicted by
the Elovich model. Desorption and regeneration experiments showed that the adsorbent could retain its adsorp-
tion capacity even after adsorption/desorption cycles, showing excellent mechanical and chemical stabilities. Tt
was implied that PEI@ Fe, 0, is promising in the removal of anionic dyes from wastewater.

Key words: PEI@ Fe,0,; Adsorption; Congo red; Regeneration
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Tab.1 Results of response surface experiments
SRS A B C WS/ (U-mL™h)

1 0 0 0 2718

2 0 -1 -1 1853

3 -1 -1 0 2 027

4 -1 0 -1 1 505

5 1 0 1 2 743

6 -1 0 1 1779

7 -1 1 0 1 896

8 0 1 1 2 965

9 0 0 0 2 748
10 1 0 -1 1879
11 0 1 -1 1498
12 1 -1 0 2 446
13 1 1 0 2 656
14 0 -1 1 1 806
15 0 0 0 2 835
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Tab.2 Results of regression model and variance analysis
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Fig.5 The interactive influences of the parameters on enzyme activity of immobilized glucoamylase
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Optimization for Cellulose Carrier Immobilized Glucoamylase

by Response Surface Methodology

CHEN Junying'®, ZHOU Hangyu', TANG Huanyan', BAI Jing'?, ZHAO Fugqiang', LI Qingliang'

(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Outstanding For-
eign Scientists’ Workroom, Zhengzhou 450001, China)

Abstract. Cellulose, nad loose pore and long chain structure favorable for the permeation and adsorption of
macromolecules. When the calcium chloride solution was added to the mixed solution of cellulose and sodium
alginate, cellulose and alginate would be cross-linked with calcium ions to form gel. So glucoamylase could be
immobilized by the carrier materials mixed with cellulose and sodium alginate. Some factors which could affect
the immobilized enzyme activity were examined, such as mixture of cellulose and sodium alginate, mass con-
centration of the mixed solution of cellulose and sodium alginate, and mass concentration of calcium chloride
solution. The response surface methodology was carried out on the basis of single factor test, and the optimal
condition for preparing immobilized glucoamylase was obtained. The ratio of cellulose and sodium alginate was
1.5:1, the mass concentration of the mixed solution of cellulose and sodium alginate was 2. 80% ; and the
mass concentration of calcium chloride solution was 2. 77% . The result under optimal condition of response
surface methodology was tested successfully. In addition, the reusability test was conducted, and results
showed that the immobilized glucoamylase which adsorbed to the enzyme solution was better than unadsorbed
immobilized glucoamylase in terms of reusability.

Key words: cellulose; sodium alginate; immobilization; glucoamylase; response surface methodology



