Electronic Supplementary Material (ESI) for Green Chemistry.
This journal is © The Royal Society of Chemistry 2014

Supplementary Information

The relationship between oxidation and hydrolysis in the conversion of

cellulose in NaVO3;/H,SO, aqueous solution with O,

Muge Niu,® Yucui Hou,”? Shuhang Ren,” Wenhua Wang,* Qitian Zheng,* Weize Wu*“

@« State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical
Technology, 100029, Beijing, China. Fax/Tel: 86 10 64427603, E-mail: wzwu@mail.buct.edu.cn
b Department of Chemistry, Taiyuan Normal University, 030031, Taiyuan, China.

Table S1  The yields of acetic acid and levulinic acid in oxidation of cellulose at

various temperatures and reaction times”

Time/min
Temperature/°C
2 5 10 20 30 60
140 0/1.8 0.3/1.5 0.2/1.5 0.9/2.8 0.5/1.6
150 1.1/1.5 0.3/1.9 1.1/2.0 1.3/0.8
160 1.512.4 1.3/1.6 1.4/0.9 3.3/0.9
170 2.3/1.8 1.6/2.4 5.2/1.0
180 3.0/1.8 5.71.2 9.2/0.8

* Data before and after slash stand for acetic acid and levulinic acid, respectively. Conditions:
cellulose, 0.1 g; H,SO4, 2 wt%; NaVOs;, 0.35 wt%; H,0, 6.0 cm?; O,, 3 MPa.

Table S2 The yield ratios of acetic acid (AA) to FA at various temperatures

Temperature/°C 140 150 160 170

Yield ratio of AA to FA 0 0.033 0.034 0.038
Conditions: cellulose, 0.1 g; H,SO,, 2 wt%; NaVOs3, 0.35 wt%; H,0, 6.0 cm?; O,, 3

MPa; time, 2 min.
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Fig. S1 SEM of residues after cellulose conversion with different magnification
(x200 and x500). (a) represents cellulose without treatment, (b), (¢) and (d) represent
catalytic conversion of cellulose at 140 °C, 150 °C and 160 °C, respectively, (e), (f)
and (g) represent hydrolysis of cellulose at 140 °C, 150 °C and 160 °C, respectively.
Conditions: cellulose, 0.1 g; H,SO4, 2 wt%; NaVOs;, 0.35 wt% (only for catalytic
conversion); H,O, 6.0 cm3; O,, 3 MPa (only for catalytic conversion); N,, 3 MPa

(only for hydrolysis); time, 1 min.
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Fig. S2  The conversion of cellulose at various oxygen pressures. Conditions:

cellulose, 0.1 g; H,SO4, 2 wt%; NaVOs, 0.35 wt%; H,0, 6.0 cm?; time, 10 min.
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Fig. S3  The conversion of cellulose at various sulfuric acid concentrations.
Conditions: cellulose, 0.1 g; NaVOs, 0.35 wt%; H,0, 6.0 cm?; O,, 1 MPa; time, 10

min.



