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Thermal Analysis of Agricultural Straw Torrefaction
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(State Key Laboratory of Coal Combustion(Huazhong University of Science &Technology), Wuhan 430074, Hubei Province, China)

ABSTRACT: The torrefaction characteristics of agricultural
straw were investigated by using thermogravimetric-Fourier
transform infrared spectroscopy (TG-FTIR) method with rice

straw, wheat straw, cotton stalks and corn stalk as typical samples.

The results showed that there was no clear mass loss of the straw
at a lower temperature (200~230 ‘C), and the mass loss was
obvious as the temperature increased further (>260 “C), which
was mainly due to the decomposition of hemicellulose. The FTIR
gas products were mainly water, CO, and small amounts of acids,
alcohols, aldehydes, ketones and other organic hydrocarbons.
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Tab.1 Proximate and ultimate analysis of biomass samples
TSy B 1% TR 1%
B Q/(MJ/kg)
Mag Vag Aud FCad Cad Hag Nag Sad 0%

TEAT 5.04 82.12 7.74 5.10 37.52 5.92 0.86 0.14 42.78 17.23

A F 4.38 68.52 1291 14.19 40.35 5.95 0.55 0.27 35,59 16.13

HishT 4.66 74.95 4.59 15.80 45.22 6.34 1.15 0.34 37.70 17.77

EXAT 5.02 70.17 8.25 16.56 42.68 6.21 1.22 032 36.30 16.84
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Fig. 1 Mass loss of different samples during
torrefaction at 260 'C
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Fig. 2 Mass loss rate of different samples
during torrefaction at 260 C
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Fig. 3 TG curve of rice straw during torrefaction
at different final temperatures
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Fig. 4 TG curve of cotton stalks during torrefaction
at different final temperatures
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Fig. 6 DTG curve of cotton stalks during torrefaction
at different final temperatures
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Fig. 7 FTIR spectra of gas products
from torrefaction at 60 min
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Fig. 8 FTIR spectra of the main gas products
over time of cotton stalks
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