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Figure 1 The chemical structure of cellulose

UTAF R B A BRERIE TS U H 4 e A 3l BE IR A H ¥ ek A% [ R 1 B X TP A AT A R AR B
T oK H 2 R Pk AE s ZESROBOR B Ry . DL 21 4R Z AT O — Bl ek T AR SRR TN O T £
ST XA YRS SR AR BN E A S AR A U LR TR RURT A RL R R L AT A TR RT AR
T R T

X £ 4k 3 BB 58 2 AR AR LU L7 T = (1) TP ACUF BV R A 2R 0 27 2 3R I AT B
BN T 5 (2 ) FH 2T 4 2810 oy ok i e 0 3 o 2 0 g A~ i A0 R0 R AT 170 e o A R A A Tl AR 27 5 (3D A
P BN » 855 21 2 28 1 22 ) 1) S0 BEEE FH » ab) 2 P LA e A 25 3 9 1) o 1) 47 4 3 A0 AR W) AT A R
B3Iy L il 55 R A ) B0 21 i 3R LT RE#E Y-

AR ENET YR AT AW TR R BRI 0 ) 5 =75 TR A A2 4 R AR D RE R R A BT ST E

10. 14028/j. cnki. 1003-3726. 2016. 09. 008

W #8:2016-05-20; & @ : 2016-07-25;

ESWB HFEAAR ST H (21274154, 51473174, 51373191 ;

EZ B B (1979 —) Lo F A 1 B8 T E B B AL A A Se BT I o 5t s EEMNFERR S 0 Ttk X2 5 #
BB 5T 5

“JEINEE & A, Tel:010-82618573 ; E-mail: rgliu@iccas. ac. cn.



. 88 - Vi ¥ it} i 2016 4F 9 H

Iy

1 SFERMTED

LFYE R AT AWM AT 48 3R I 1 B A AR SROC R S A I = A TG kR R AT A A SR, 5
AT BOREE o B UREEREAIR T 2R 4E R 0 1 N 5 01 1) 1) S0 T o ol 1 28 4 32 A0 2 W mT LA A A 45 T
ORI 28 i 3% G 0 T 2k 38 Tk 2 T 28 8 UL 1) 7 A AT 2R 9 o & A 3R TR 2% o 4 4 i TR 7
RMBEIRET e 3R 55 AP Y R it E R W IR i R O R R OB e R RN IL T e R R W k£
iR SR ECE 2 FoR

R R=H
RO-3 OR 1 46, =", or
5~0 2 ; CH,COOH,
46 ROz OR1 1)\
-2)/2 H H
OR (2V2 ok oty

2 WL AR YR EE

Figure 2 The chemical structures of the common cellulose derivatives
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Figure 3 Derivations of cellulose using triphenylmethyl chloride and dimethyl hexyl chlorosilane as the protecting groupst™
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Figure 4 The chemical reactions using p-toluene sulfonyl chloride as the protecting group and the preparation of

the cellulose derivatives with the substituting reaction at C-6 position-*
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Figure 5 Photo responsibility of azobenzene hydroxypropyl cellulose membrane: (a) The changes of the contact angle of
the azo-HPC3 film over several cycles of irradiation with UV light (A=365nm) for 20min and subsequently with
visible light (A>>420nm) for 25min; (b) The variation of the contact angle (Af) of the azo-HPCs upon irradiation by

UV and subsequently by visible light under the conditions of (a)t*
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Figure 6 Photo responsibility of the solution, micelle and membrane of spiropyran hydroxypropyl cellulose
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Figure 8 ATRP reaction processes of cellulose and its derivatives
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Figure 9 The scheme of the self-assembly behaviors of cellulose graft copolymers
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Recent Progresses in Cellulose-based Functional Materials

KANG Hong-liang', LIU Rui-gang'* , HUANG Yong'*
(1. Laboratory of Polymer Physics and Chemistry, Beijing National Laboratory of Molecular Sciences ,
Institute o f Chemistry » Chinese Academy of Sciences, Beijing 100190, China;
2. National Engineering Research Center for Engineering Plastics s Technical Institute of Physics & Chemistry .
Chinese Academy of Sciences, Beijing 100190, China)

Abstract; Cellulose is an abundant biomass resource with low cost and biodegradable properties, which is one of the
most promising green materials. Cellulose, containing a lot of hydroxyl groups on the molecular chain to form strong inter-
and intramolecular hydrogen bonding network, is difficult to dissolve in ordinary solvents, and is not easy to process, which
greatly limits its wide applications. This paper introduces the research progress of cellulose functional materials from the
preparations of cellulose derivatives, graft copolymers and gels. Cellulose-based functional materials, containing various
structures and functions, have been prepared through weaken inter- and intramolecular hydrogen bonding in cellulose by
chemical modifications, which broadens the application field of cellulose.
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