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Fig. 1 Synthesis of cellulose naphthoate
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Table 1 Conditions and results of homogeneous reaction of cellulose with naphthoyl chloride in AmimCl
Reaction conditions Solubility of CNp
N Cellulose/ Molar ratio DS
0.
Cellulose AmimCl (NpCl:AGU; t (h)y T (C) "H-NMR DMSO DMF DMAc CHCl;  THF  Pyridine
(wt% ) Pyridine )
1 MCC 4% 3:1 2 80 1.91 + + + - + +
2 MCC 6% 3:1 2 80 1.95 + + + - + +
3 CP 4% 3.1 2 80 1.87 + + + - + +
4 CP 4% 3:1:3 2 80 1.34 + + + - - +
5 Ccp 4% 4:1:3 2 80 1.88 + + + - + +
6 Ccp 4% 5:1:3 2 80 2.20 + + + - + +
7 CP 4% 6:1:3 2 80 2.61 + + + - + +
8 Ccp 4% 6:1:3 1 80 2.34 + + + - + +
9 CP 4% 3:1:3 2 60 0.85 + - - - - - +
10 Ccp 4% 3:1:3 2 70 1. 06 + - - - - +
11 CpP 4% 3:1:3 2 90 1.77 + + + - + +
+ ) Soluble; - ) Insoluble; + —) Swollen
o B 5=6.8 ~8.9 Fy 8y 35 T L EA L 0 . e

(L) il A () 26 70 S H e i AR Y B A 5
PR P RO, A4 2R WL 1 PR

Cellulose naphthoate 5 FHEEFRMERMMEEE
ANIF) DS ) CNp i PEREIE i N, WA T )
DSC TGA 3K ZRAE. DSC Z5 R ANIE 4 Fros.
7,=142.8°C
1719 1234 CNp-2.61 =
1127 774 I, = 146.4°C
35[00 30[00 25100 20100 15100 10100 Chip-2.20
. o 7,=151.9°C
Wavenumber (cm™) 3
5 CNp-1.88
Fig. 2 FTIR spectra of cellulose and cellulose naphthoate
(CNp-2.61) CNp-1.34
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Fig. 3 'H-NMR spectrum of cellulose naphthoate ( CNp- Temperature (°C)
2.61)
Fig. 4 DSC (a) and TGA (b) curves of cellulose
naphthoates
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Fig. 5 Photograph of the film of cellulose naphthoate (CNp-2.61)
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Fig. 6 UV-Vis absorption spectra (a) and fluorescence

spectra (b) of cellulose naphthoates ( concentration of CNp

in THF: 100 mg/L)
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HOMOGENEOUS SYNTHESIS OF CELLULOSE
NAPHTHOATE IN AN IONIC LIQUID

Jing Chen, Jin-ming Zhang, Wei-wei Chen, Ye Feng, Jun Zhang
( Beijing National Laboratory for Molecular Sciences, CAS Key Laboratory of Engineering Plastics ,
Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)

Abstract Cellulose naphthoate (CNp) and its synthesis were first reported in this work. Using ionic liquid 1-
allyl-3-methylimidazolium chloride ( AmimCl) as the reaction medium , homogeneous acelytion of cellulose with
naphthoyl chloride was carried out under the mild reaction conditions,and a series of CNps with the degree of
substitution (DS) in a range of 0. 85 ~2. 61 were synthesized. The DS values of CNps could be controlled by
adjusting the reaction temperature ,the reaction time and the molar ratio of naphthoyl chloride/anhydroglucose
unit (AGU) in cellulose. The chemical structure and thermal properties of CNps were characterized by means
of FTIR,NMR,DSC and TGA. With the increase of the DS, the glass transition temperature of CNp decreased.
The synthesized CNps exhibited improved solubility in some organic solvents, and CNp films could be easily
prepared by solution casting. The CNp exhibited strong ultraviolet absorption peaks at 323.2 nm,300.4 nm
and 243. 8 nm,which was similar to naphthalene. Meanwhile ,the CNp also showed good fluorescence property
in the range of 320 ~ 600 nm. Therefore , the synthesized CNp may have some potential applications in packing,
gas separation membrane, coating, as well as some functional materials.

Keywords Cellulose, Cellulose naphthoate, Ionic liquid, Synthesis



