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Fig.1 TG curves recorded at different temperatures and oxygen concentrations
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Fig.2 DTG curves recorded at different temperatures and oxygen concentrations
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Oxidative torrefaction of rice straw under

different oxygen concentrations

ZHANG LanQing SHEN DeKui *

(Key Laboratory of Energy Thermal Conversation and Control of Ministry of Education,School of Energy and Environment,

Southeast University , Nanjing 210096 , China)

Abstract; Torrefaction is a well-established thermo-chemical method to enhance the energy density of biomass

through the variation of reaction temperature and atmosphere. Oxygen-involved torrefaction, defined as oxidative

torrefaction, has attracted more and more attentions, by virtue of its short torrefaction stage and self-heating

process. In this work, the isothermal torrefaction process of rice straw at different temperatures and oxygen concen-

trations was investigated by means of thermo gravimetric analysis (TGA). It was found that mass yield decreased

with increasing temperature. Oxygen has a positive effect on the rate of torrefaction, while the extent of decomposi-

tion decreased with increasing oxygen concentration. The separate-stage kinetic model was adopted to describe the

oxidative torrefaction of biomass. The apparent activation energy for the torrefaction of rice straw was between 1. 33

kJ/mol and 2. 01 kJ/mol, and varied linearly with oxygen concentration.

Key words: rice straw; torrefaction; oxygen-containing atmosphere ; thermo gravimetric analysis (TGA) ; isother-

mal kinetics
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