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Preparation and Adsorption Properties of f-cyclodextrin-based
Polymer Aerogels

LIU Zehua, XU Li, WU Wei, GAO Jiawen, ZHOU Wenqin
(Tianjin Key Laboratory of Pulp and Paper, College of Paper Science and Technology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: A new kind of f-cyclodextrin-based polymer aerogels was prepared with hydrogel through freeze-drying and
crosslinking polymerization. Epichlorohydrin was used as the crosslinking agent and polyethylene glycol as the soft-segment
polymer. The influence of conditions including epichlorohydrin, polyethylene glycol and solid content of gel on the proper-
ties and structure of f-cyclodextrin-based polymer aerogels were investigated. The application of the new material in the
treatment of simulated wastewater containing minim aromatics such as toluene and aniline were studied. The thermodynamic
data of the adsorption process were also fitted. The results showed that the apparent density of S-cyclodextrin-based polymer
aerogels is 0.138-0.739 g/cm®, and the sample has three-dimension feeding through and porous network structure. When the
addition of the aerogel is 60 mg and its apparent density is 0.138 g/cm’, the removal rate of toluene is more than 85% , and its
max experimental adsorption capacity is 167.6 mg/g.

Key words: f-cyclodextrin polymer; aerogels; adsorption properties; water treatment
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Fig. 1 Preparation process of f-CD-based polymer aerogels
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Fig.2 FTIR spectra of f-CD and f-CD-based polymer
aerogels
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Tab.1 Reactant ration of aerogels and values of apparent density

Cinca n(B-CD) : n(EPI) n(B-CD) : n(PEG) PEG X4+ it T/ (grem™)
1# 1:7 3:1 4000 0.390

2 1:14 3:1 1000 0.739

3# 1:14 4:1 4000 0.620

4* 1:21 1:1 4000 0.184

5 1:21 4:1 10 000 0.255

6" 1:28 1:1 1000 0.138

7* 1:28 2:1 4000 0.242

8* 1:21 2:1 1000 0.263

9* 1:7 4:1 1000 0.308
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Fig.3 SEM images of f-CD-based polymer aerogels
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Fig. 4 Relationship between the solid content and appar-
ent density
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Fig.5 Compressive property of p-CD-based polymer
aerogels
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Fig. 6 TG and DTG curves of the f-CD-based polymer
aerogels
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Fig. 7 Effect of contact time on the adsorption of toluene
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Tab.2 Constants of Langmuir and Freundlich isotherms for toluene onto f-CD-based polymer aerogels

Langmuir J5 & Freundlich J5 7%
Ona/ (mg-g™) Ky/(L'mg™) R Un K/ (mg-g") R
168.775 0.0199 0.999 61 0.650 4 21.507 5 0.880 41
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Fig. 9 Removal rate of mixed solution on adsorbents
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