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Preparation and Characterization of Cellulose-Alkali Lignin Hydrogel

ZHAO Xin,CAO Guanghui,LIU Xiaoyue ,LI Qiwei,YU Lulu ,SUN Chen ,HU Yingcheng’
Key Laboratory of Bio-Based Material Science and Technology of Ministry of Education, Northeast Forestry University,
Harbin 150040, China

Abstract: Cellulose (CL) hydrogel, cellulose-alkali lignin (CAL) hydrogel and cellulose-ionic liquid lignin
(CIL) hydrogel were successfully prepared by heating with epichlorohydrin as the crosslinking agent in the
aqueous solution of sodium hydroxide and urea. The swelling capacity and thermal stability of three hydrogels in
three solutions were evaluated by swelling/re-swelling test and thermogravimetric analysis. The results show that
the addition of lignin is beneficial to the improvement of swelling degree of cellulose hydrogels in distilled water,
and the re-swelling ability of CIL is the highest among the three hydrogels. Compared with CL, CIL shows
narrower range of thermal decomposition, and slower decomposition rate. The solid residues of CAL and CIL
increase from 32.6% to 38.8% and from 32.6% to 35.7% respectively after the carbonization at 600 “C. The
addition of lignin improves the thermal stability of CL, and CIL possesses good thermodynamic stability. Adding
lignin into the basic cellulose solution is of great significance for improving the thermal stability of cellulose
hydrogel and realizing high value-added utilization of multi-component biomass.
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Fig.1 Swelling ratios of three hydrogels in different solutions
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Fig. 2 Reswelling ratios of three hydrogels in different solutions: (a) CL, (h)CAL, (c¢) CIL
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