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Fig. 1 FTIR spectra of original cellulose and regenerated

cellulose from its IL solution
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Table 1 Cellulose ionic liquid solution in some common solvents
Miscibility of ionic liquid Phenomenon of cellulose/ionic liquid
Solvent 8 A
and solvent (20°C ) solution in solvent (20°C )

H,0 23.4 94.6 Miscible @]
Ethylene glycol 16.3 85.1 Miscible o
Methanol 14.5 83.6 Miscible @)
Ethanol 12.9 79.6 Miscible @)
1-Propanol 11.9 78.1 Miscible @)
1-Butanol 11. 4 77.7 Miscible @)
DMSO 12.9 70.2 Miscible A
N, N-dimethylformamide 12.1 68.6 Miscible A
Pyridine 10.9 64.0 Immiscible X
Acetone 9.8 65.7 Immiscible X
Toluene 8.9 55.7 Immiscible X

§: solubility parameter; Z: solvent polarity; O : form gels; A : neither form gel nor precipitate, but cellulose ionic liquid solution is miscible with

solvent; X ; neither form gel nor precipitate, cellulose ionic liquid solution immiscible with solvent
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Table 2  Cellulose ionic liquid solution in a variety of butanol

Miscibility of ionic liquid

Phenomenon of cellulose/ionic liquid

Solvent pK,
and solvent (20°C) solution in solvent (20°C )
1-Butanol 17.1 Miscible Transparent gel
2-Butyl alcohol 17.6 Miscible Gel particles
Tert-butyl alcohol 19.2 Miscible White flocculent precipitate
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Fig. 2 (a) Transmittance of the cellulose gel, agarose gel
is used as a reference; (b) Photograph of cellulose hydrogel

(The rim of the gel is stained) .
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Fig. 3 (a) Stress-strain curves of cellulose gels with

different cellulose contents; ( b ) Initial compression

modulus of cellulose gel with different cellulose contents
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Fig. 5 (a) Cellulose gel electrophoresis
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gel electrophoresis separating bovine serum
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FORMATION MECHANISM OF IONIC LIQUID-RECONSTITUTED CELLULOSE
HYDROGELS AND THEIR APPLICATION IN GEL ELECTROPHORESIS

LU Xiaowen®, LI Lu®, LIN Zhangbi', CUI Shuxun'

(' Key Laboratory of Advanced Technologies of Materials ( Ministry of Education) , Southwest Jiaotong University, Chengdu 610031)
(* State Key Lab of Polymer Materials Engineering, Polymer Research Institute, Sichuan University, Chengdu 610065)

Abstract A novel cellulose hydrogel was prepared by regenerating cellulose from its ionic liquid (IL) 1-
allyl-3-methylimidazolium chloride ( AMIMCI ) solution. The results from elemental analysis and FTIR
spectroscopy indicate that the cellulose hydrogel was composed of only natural cellulose and water. Therefore
the hydrogel is non-toxic and can be a promising material in bioengineering. UV-Vis spectra demonstrate that
the cellulose hydrogel has a good transparency, especially in the larger wavelength region. For instance,a 2
mm-thick hydrogel can reach 80% transmittance at 650 nm. The results of compression test show that the
cellulose hydrogel has an acceptable mechanical property. All the cellulose gels (the cellulose content differs
from 1% to 3% ) can bear a strain more than 50% upon compression without failure, which allows normal
handle in applications. Numerous nano-pores with size of 20 ~60 nm can be observed from the SEM images of
the cellulose hydrogel, indicating that the hydrogel may be utilized in separating nano-sized objects. In this
study,we find that cellulose hydrogels reconstituted from its IL solution can be used as the diffusion matrix in
gel electrophoresis (GE) , and our preliminary results show that dyes and even proteins can be successfully
separated. As a green material, the cellulose gel is expected to overcome the disadvantages of the
polyacrylamide gel,which is traditionally used in GE. The mechanism of the formation of cellulose hydrogel
from its IL solution was also discussed. It is observed that several kinds of solvents can prepare cellulose
hydrogel from its IL solution. The experiment results suggest that the properties of a certain solvent determine
whether cellulose gel can be prepared in the solvent bath. If the solvent is miscible with the 1L, and the
molecule of the solvent has one or more active H atom, then the solvent may form a H-bonding network with the
IL solution,which is helpful for the formation of the cellulose gel.
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