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Scheme 1 Structure of cellulose
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Fig. 1 IR spectra of cellulose before and after oxidation reaction
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Fig. 2 Influence of pH on the yield of the oxycellulose.
Reaction conditions; m(NalO,) =1.5 g; m(MCC) =2.0 g;

T =40%C;t =6h; v(H,0) = 150 mL)
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Table 1 Influence of pH on content of aldehyde group

in the oxycellulose

pH 5 6 7 8 9

Nx (mmol/g) 0.1768 0.2174 0.1732 0.1442 0.1147
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Fig. 3 Influence of reaction temperature on the yield and
aldehyde group in the oxycellulose.
Reaction conditions; m(NalO,) =1.0 g; m(MCC) =2.0 g;
t=5h; pH=6; v(H,0) =150 mL)
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Fig. 4 Influence of reaction time on the yield and
aldehyde group in the oxycellulose.
Reaction conditions; m(NalO,) =1.0 g; m(MCC) =2.0 g;
T=40 C; pH=6; v(H,0) =150 mL)
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Table 2 Influnce of oxidant content on the yield and
aldehyde group in the oxycellulose.

(Reaction conditions; m(MCC) =2.0g; T =40 C;
t =5h; pH = 6; v(H,0) = 150 mL)

C Weightlessness ratio Y Nx
(oxidant) (%) (%) (mmol/g)
0.015 7.66 92.34 0.09526
0.03 16.41 83.59 0.1503
0.045 19.28 80.72 0.1732
0.06 21.86 78.14 0. 1987
0.075 24.39 75.61 0.2221
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Fig.5 XRD spectra of cellulose before and after

oxidation reaction
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Fig. 6 TG-DSC analysis of cellulose before and after reaction
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Oxidation of Microcrystalline Cellulose to Oxycellulose

by Sodium Periodate

TAO Fu-rong >, WANG Dun-jun ">, SONG Huan-ling ', CHOU Ling-jun '

(1. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000, China;

2. Graduate School of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; The oxidation of cellulose to oxycellulose by sodium periodate was studied. The generation of oxycellu-

lose was confirmed with Fourier transform infrared spectra ( FTIR) analysis; the contrasts of cellulose structure be-

fore and after reaction were conducted by Scanning electron microscope (SEM) , thermogravimetry-differential scan-

ning calorimetry (TG-DSC) and X-ray diffractometer (XRD). The effects of reaction conditions such as oxidation

time, temperature, oxidant concentration and pH value of solution on the yield and content of aldehyde group in the

oxycellulose were investigated in detail. The results indicated that the crystalline form and surface morphology of

cellulose had almost no change before and after reaction; the thermal stability of oxycellulose became weaker when

the oxidation degree was deeper; and that when NalO,concentration and oxidation temperature increased, the alde-

hyde group content increased also; whereas it could reach higher value at optimum pH value and oxidation time.

Key words: cellulose; oxidation; oxycellulose; sodium periodate



