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Fig. 1 Schematic illustration of the preparation process of cellulose hydrogel
membranes by solution pre-gelation
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Table 1  Mechanical properties of regenerated cellulose hydrogel

membranes
Tensile strength Elongation
Samples

(MPa) at break (% )

a 0.61 £0. 06 59.5 2.1

b 0.95 +£0. 14 77.5£3.5

¢ 1.13 £0.01 80.0+7.1

d 0.63 +0. 10 67.5 +6.4
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Fig. 2 Representative tensile stress-strain curves of

regenerated cellulose hydrogel membranes: (a) control
sample prepared without using pre-gelation, (b), (c¢) and
(d) pre-gelled for 30 min at 40, 60 and 80 °C,

respectively, and then precipitated in water
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Fig. 3 SEM micrographs of the cross-section of the fractured cellulose hydrogel membranes: (a) control sample prepared without using pre-

gelation, (b), (c¢) and (d) pre-gelled for 30 min at 40, 60 and 80 °C, respectively, and then precipitated in water
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Fig. 4 (a) Tensile strength of the cellulose hydrogel membranes and (b) volume fraction of water in the cellulose hydrogels as function of

coagulation bath temperature
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SEM micrographs of the cross-section of the fractured cellulose hydrogel membranes obtained in the coagulation bath with a

temperature of (a) 20 °C, (b) 40 C, (¢) 60 C, and (d) 80 C
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Fig. 6 (a) Tensile strength and (b) volume fraction of water of the cellulose hydrogel membranes in the cellulose hydrogels as function of

H, SO, concentration in coagulation bath at 20 °C
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Fig. 7 SEM micrographs of the cross-section of the fractured cellulose hydrogel membranes obtained in the coagulation bath with the H,SO,

concentration of (a) 2.5 wt% , (b) 5.0 wt% , (¢) 7.5 wt% and (d) 10.0 wt% , respectively, at 20 C
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Studies on Properties of Regenerated Cellulose Hydrogel Membranes

Prepared by Solution Pre-gelation

Yun-zeng Mao'> |, Hao Wang’, Dong Wang’, Heng Shen”, Shu-guang Yang',
Jing-hong Ma', Ning Zhao®, Rui-gang Liu’, Jian Xu'?
(' State Key Laboratory for Modification of Chemical Fibers and Polymer Materials
College of Materials Science and Engineering , Donghua University, Shanghai 201620)

(* Beijing National Laboratory for Molecular Science , Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)

Abstract  Regenerated cellulose hydrogel membranes were prepared by introducing pre-gelation of the
solution into the typical preparation procedure of immersion precipitation phase inversion of cellulose/NaOH/
urea aqueous solution. The influences of the pre-gelation temperature , the sulphuric acid concentration and
temperature of the coagulation bath on the structure and properties of the regenerated cellulose hydrogel
membranes were investigated by static mechanical stretching and SEM. It was found that pre-gelation could
effectively improve the mechanical properties of the resultant cellulose hydrogel membranes without obviously
changing in the pore structure. The tensile strength of the membrane prepared by pre-gellation at 60 “C for 30
min was 85% higher than that of the control sample obtained without using pre-gelation. Both the increase in
the temperature and the sulphuric acid concentration of the coagulation bath resulted in the formation of larger
pores in the membranes accompanied with decrease in the mechanical properties.

Keywords Pre-gelation, Immersion precipitation phase inversion, Cellulose, Hydrogel, Strength, Porosity
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