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Study on the Homogeneous Acetylation of Cellulose in a Mixed
lonic Liquid of [AMMor]CI/[AMIm]CI
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Abstract Homogeneous acetylation of cellulose was performed in a new mixed ionic liquid N-allyl-N-
methylmorpholinium chloride ((AMMor]Cl) and 1-allyl-3-methylimidazolium chloride ([AMIm]CI) in the
absence of catalyst. The degree of substitution to cellulose acetates ranged from 2.58 to 3.00. The products
were characterized by FT-IR, '"H NMR and ">C NMR spectra. The results showed that modification of cel-
lulose with acetyl chloride using [AMMor]Cl/[AMIm]CI as solvent resulted in the production of cellulosic
monoester, and the acetylation at C-6, C-3 and C-2 positions of the cellulose all occurred. The new homo-
geneous path gave pure cellulose acetates. All reactions were carried out under mild conditions, low excess
of reagent and a short reaction time. The reaction media applied could be easily recycled.
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Table 1 Acetylation of cellulose (4 wt%) in [AMMor]Cl/
[AMIm]CI with acetyl chloride

No.” Molar ratio Temperature/'C Reaction time/h DS

Al 501 60 2 2.77

A2 311 80 2 2.83 (2.80)
A3 5.1 80 2 3.00 (3.00)"
A4 10:1 80 2 3.00

A5 5.1 80 0.5 2.77

A6 501 80 1 2.95

A7 501 80 4 3.00

Bl 5:5:1 60 2 2.58

B2 5:5:1 80 2 2.82

Ccl  5:1 60 2 2.13 (2.19)1"2
2 51 80 2 1.80""

“ Group A: Molar ratio of acetyl chloride/AGU in cellulose; Group B: Molar
ratio of acetyl chloride/pyridine/AGU in cellulose; C: Acetylation of cellulose
in [AMIm]CI. * [AMMor]Cl/[AMIm]CI were reused.
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Figure 1 FT-IR spectra of unmodified cellulose (a) and the
cellulose acetate sample B2 with DS=2.82 (b)
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Figure 2
in CDCl4

'H NMR of cellulose acetate sample B2 (DS=2.82)
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Figure 3

3C NMR of cellulose acetate sample B2 (DS=2.82) in CDCl,

(a) C-7 amplified image, (b) 0 70~80 amplified image
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