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Fig.1 Schematic diagram for the preparation of M-CNC/CS super-hydrophobic aerogel
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Fig.2 Optical and SEM images of aerogels

(a~c): CNC/CS aerogel; (d~f): M-CNC/CS super-hydrophobic aerogel
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Fig.3 (a) N2 adsorption-desorption isotherms and (b) pore size distributions for CNC/CS and
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M-CNC/CS super-hydrophobic aerogels
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Fig.4 XRD patterns of M-CNC/CS super-hydrophobic aerogel and its components
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Fig.5 FT-IR spectra of M-CNC/CS super-hydrophobic aerogel and its components
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Fig.6 (a) TGA and (b) DTG curves of M-CNC/CS super-hydrophobic aerogel and its components
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Fig.7 (a) Influence of MTMS amount on the hydrophobic effect of M-CNC/CS aerogel; (b) contact angle diagram of

M-CNC/CS (1.96 g/uL MTMS); (c) morphology of water droplet on the M-CNC/CS aerogel surface
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Fig.8 (a) Morphology of water (methylene blue) and oil (Sudan red) drops on the surface of super-hydrophobic M-CNC/CS
aerogel, (b) the selective adsorption of oil by M-CNC/CS
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Fig.9 (A) Adsorption capacity of M-CNC/CS super-hydrophobic aerogel for different oils and
organic solvents (a: N-N dimethylformamide; b: liquid paraffin; c: dichloromethane; d: isopropyl
alcohol; e: methanol; f: methyl silicone oil; g: blend oil); (B) reproducibility of M-CNC/CS
super-hydrophobic aerogel for isopropyl alcohol
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Freeze-Thaw Method and Its Oil Absorption Performance

Ruixue Li, Xinxin Feng, Tingting Li, Zheng Ma, Anting Yang, Chenlu Jiao, Jiang Wang
(College of Light Textile Engineering and Art, Anhui Agricultural University, Hefei 230036,
China)

ABSTRACT: Herein, a kind of super-hydrophobic cellulose/chitosan hybrid aerogel was prepared
via “freeze-thaw-impregnation” two-step method, in which cellulose and chitosan worked as
double network units with sodium hydroxide/urea/water as solvent system and methyl
trimethoxysilane (MTMS) acted as modifier. A series of characterizations show that the hybrid
aerogel presents a three-dimensional interpenetrating porous structure, and the contact angle
gradually raises first and then decreases sharply with the incorporation of MTMS. When the
concentration of MTMS is 1.96 g/|L, the hydrophobic effect reaches the optimal with the contact
angle of 151< In addition, the aerogel displays good oil/water selective absorption performance
with the maxmium oil absorption capacity of 9.3 g/g. After the 5th regeneration, the adsorption
capacity for isopropyl alcohol can still maintain 92.8 % of its initial value, indicating a benign and
renewable biomass-based oil absorption material.

Keywords: cellulose; chitosan; aerogel; methyl trimethoxysilane; super-hydrophobicity



