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Fig. 1 FTIR spectra of fibers and hydrogels Fig.2  XPS spectra of fibers
a. PNIPAm; b. cellulose; c. PNIPAm-g-Cell a. cellulose; b. PNIPAm-g-Cell
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Scheme 1 Mechanism of grafting reaction NIPAm on cellulose initiated by Ce'*
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Fig.3 SEM images of cellulose fibers(A) and PNIPAm-g-Cell hydrogels(B)
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Fig.4 The effect of m(N):m(c)(A), reaction temperature( B) , reaction time( C) and initiator concentration( D)

on the grafting rate and swelling ratio of PNIPAm-g-Cell
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Fig.5 DSC spectra of PNIPAm-g-Cell hydrogels with Fig. 6  Deswelling kinetics of the PNIPAm-g-Cell
varied grafting hydrogels
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Synthesis and Characterization of
Poly ( N-isopropyl acrylamide ) -g-cellulose Hydrogels

CHEN Peizhen, LIU Ruilai’* , RAO Ruiye"
(“College of Ecological and Resource Engineering , Fujian Provincial Key Laboratory of
Eco-Industrial Green Technology , Wuyi University , Wuyishan , Fujian 354300, China ;
"College of Material Science and Engineering , Fujian Normal University , Fuzhou 350007 , China)

Abstract  Thermally-responsive  PNIPAm-g-cellulose nanofibers hydrogels were prepared by thermally-
responsive poly ( N-isopropyl acrylamide) ( PNIPAm) grafted electrospun cellulose nanofibrous membranes.
The effect of mass ratio of monomer and cellulose, reaction temperature, reaction time and amounts of initiator
on grafting rate, swelling rate and morphology were investigated. The results show that the optimum reaction
condition are as follows ; mass ratio of monomer and cellulose in 15:1, reaction temperature at 40 °C , reaction
time for 3 h and initiator concentration of 10 mmol/L., the grafting rate and swelling rate of PNIPAm-g-Cell at
35% and 31% , respectively. Compared with PNIPAm hydrogels, the lower critical solution temperature
(LCST) of PNIPAm-g-Cell hydrogels is obviously increased, indicating that hydrophilic-hydrophobic balance
was changed by adding hydrophilic cellulose. Deswelling kinetics of the PNIPAm-g-Cell hydrogels shows that
water-retention rate is decreased to 93% and 61% for grafting rate of 25% and 35% , respectively, in
initiatory 0. 5 min. PNIPAm-g-Cell hydrogels with high grafting rate have greater sensitivity to temperature.
Keywords cellulose ; poly ( N-isopropyl acrylamide ) ; grafting ; thermally-responsive ; hydrogels
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