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Figure 1 Synthesis of cellulose methyl carbonate.
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Table 1  Effect of different reaction conditions on the degree of substitution of cellulose methyl carbonate®
Run T(C) Mole ratio” t (h) Yield (g) Solubility” Ds?

1 50 7 9 0.242 - /
2 60 7 9 0.217 - /
3 60 7 12 0.216 - /
4 80 7.5 9 0.233 - /
5 60 7.5 12 0.181 + 0.69
6 60 8 8 0.250 - /
7 60 8 12 0.185 + 1.09
8 60 8 16 0.250 - /
9 60 8.5 12 0.186 - /
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Figure 2 'H NMR spectra of cellulose methyl carbonate (DS=1.09)

(color online).
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Figure 3 "C NMR spectra of cellulose methyl carbonate (DS=1.09) (color online).
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Figure 4 FTIR spectra of MCC (a), cellulose methyl carbonate (rnpyc/
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Figure 5 DSC spectra of MCC (a), cellulose methyl carbonate
(DS=0.69) (b), cellulose methyl carbonate (DS=1.09) (c) (color online).
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Figure 6 TGA-DTG spectra of MCC (a), cellulose methyl carbonate
(DS=0.69) (b), cellulose methyl carbonate (DS=1.09) (c) (color online).
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Synthesis and property study of cellulose methyl carbonate in DMSO/
DBU/CO, system via in situ organocatalysis

Jichao Du, Yue Wen, Huaxin Chen, Qin Chen, Haibo Xie'

Department of Polymeric Materials & Engineering, College of Materials & Metallurgy, Guizhou University, Guiyang 550025, China
*Corresponding author (email: hbxie@gzu.edu.cn)

Abstract: Cellulose is the most abundant biorenewable resource on the earth, and is also characterized by its low price,
easy derivatization and good biodegradable property. It is believed that derivatization is an important strategy to extend
its applications. Cellulose carbonate is one of the most important classes of cellulose derivatives, as they have good
potential in the field of green packaging film materials, thermoplastics, solid electrolyte, and so on. In this study,
cellulose methyl carbonate has been synthesized successfully after the dissolution of cellulose in the novel 1,8-
diazabicyclo[5.4.0Jundec-7-ene (DBU)/DMSO/CO, system followed by the addition of dimethyl carbonate via the in-
situ organocatalysis by DBU. The structure and thermal properties of the as prepared cellulose methyl carbonate were
systematically characterized by NMR, FTIR, TGA and DSC. The results show that cellulose methyl carbonate with a DS
of 1.09 was achieved after 12 h at 60 °C with molar ratio of dimethyl carbonate/AGU at 8:1. The DSC/TGA results
show that the cellulose methyl carbonate with DS=1.09 has a T, of 62.9 °C and starts thermal degradation at 305.5 °C.
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