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Table 1 Basic property of the raw and torrefied cellulose
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Fig. 1 Variations in O/C and H/C mole ratios of

the raw and torrefied cellulose
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Fig.2 TG curves of the raw and torrefied
cellulose at heating rate of 10 °C/min

25F — Ce
1, ---- TCe-220
20+ /i — TCe-250
(H I TCe-280

DTG/(%:C™)

150 Z(I)O 25IO 3(I)0 35IO 4(I)0 45IO 5(I)0 550
REE/IC
K3 HEREHTS 2F 45 R e THEEE 10 C/min
AT PR F A 25
Fig. 3 DTG curves of the raw and torrefied

cellulose at heating rate of 10 °C/min
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Table 2 TG and DTG analysis for raw and
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Effect of Torrefaction Pretreatment on the Pyrolysis Characteristics of Cellulose
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( College of Materials Science and Engineering, Nanjing Forestry University' , Nanjing 210037, P. R. China;
Key Laboratory of Renewable Energy, Chinese Academy of Sciences® , Guangzhou 510640, P. R. China;
Nafang College, Nanjing Forestry University® , Nanjing 210037, P. R. China)

[ Abstract] The effect of torrefaction temperature (200 °C, 250 C and 280 “C ) on the fuel quality and pyrol-
ysis characteristics of cellulose were studied using a torrefaction experiment device, thermogravimetric analyzer
(TGA) and pyrolysis chromatography-mass spectrum (Py-GC/MS). The pyrolysis activation energy of cellulose
before and after torrefaction was calculated using the distributed activation energy model ( DAEM). The results
show that the torrefaction deoxidization pretreatment reduces the oxygen content, volatile content and thermal sta-
bility, increases the carbon and fixed carbon content, and improves the calorific value of cellulose. Torrefaction
has not remarkable effect on the pyrolysis activation energy of cellulose. However, crosslinking reaction is easy to
occur in the process of pyrolysis of the torrefied cellulose, leading to formation of coke, levoglucosan, furfural and
small molecules. Torrefaction pretreatment improves the pyrolysis product quality, which is conducive to pyrolysis
utilization of biomass.

cellulose torrefaction kinetics
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