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Pyrolysis characteristics and kinetics study of bamboo

holo-celluloce using TG-FTIR

TONG Thi Phuong'?, MA Zhongqging', CHEN Dengyu', ZHANG Qisheng'

(1. College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China;
2. College of Wood Science and Technology, Vietnam Forestry University, Hanoi 156204, Vietnam)

Abstract: The pyrolysis characteristic and kinetics of bamboo holo-celluloce with different heating rate (5.0,

10.0, 15.0, 20.0 and 30.0 °C-min™) were investigated using TG-FTIR. TG/DTG curves showed that the py-
rolysis process of bamboo holo-celluloce was divided into three stages named drying, fast degradation and
slow degradation. With the increase of heating rate, the TG/DTG curves moved toward the side of higher tem-
perature region. And the main components of volatiles were small moleculars, CO, H,O, CH, and CO,,

also along with kinds of organics, such as aldehydes, ketones, organic acids, alkanes, alcohols, phe-
nols. The fluctuation of activation energy can be interpreted as a result of multiple, parallel and simultaneous
reaction occoured in the pyrolysis process. The Model-free methods, namely Flynn-Wall-Ozawa (FWO) in
tegral method and Kissinger-Akahira-Sunose (KAS) integral method, were used to research the pyrolysis ki-
netics. The results showed that with increasing conversion rate, the activation energy of bamboo holocellulose
first increased, next decreased and then increased. These changes of activation energy were determined by the

pyrolysis characteristics of cellulose and hemicellulose.[Ch, 5 fig. 1 tab. 18 ref. ]
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Table 1 Ultimate, proximate and chemical component analysis of bamboo holo-cellulose
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process of bamboo holo-cellulose
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