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Table 1  Proximate and ultimate analysis of bagasse
Ultimate analysis Proximate analysis
Sample Wy, /% 1wy, /%
C H 0 N S Vv FC A
Arrhenius Free- Bagasse 45.92 8.91 40.82 1.06 0.69 90.90 6.49 2.60
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5 mg Al, O,
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850 C
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Figure 1 TG curves of bagasse pyrolysis at three
different heating rates
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Figure 2 DTG curves of bagasse pyrolysis at three

different heating rates
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Figure 3 TG curves of bagasse combustion at three
different heating rates
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Figure 4 DTG curves of bagasse combustion at three

different heating rates
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Figure 5 Dependency of activation energy on conversion
factor
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Figure 6 Separated peaks for bagasse pyrolysis at the

20 °C/min heating rate
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Figure 7 Dependency of activation energy on conversion

factor for 1st phase of bagasse combustion
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Figure 8 Dependency of activation energy on conversion

factor for 2st phase of bagasse combustion
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Table 2 Kinetic parameters of pyrolysis and combustion

of bagasse

P ) Combustion
yrolysis I 1
Reaction model a a
b b d
C (63
E, / kJ- mol® 203.92 232.29  255.57
logA, /s 15.90 18.70 16.96
n, 2 D3° 2 D3* 2 D3°
¢, /% 34.17 38.39 16.41
E,/ kJ- mol” 238.50 266.86  159.11
log A, /s 18.24 21.33 9.41
n, 1.87 1.19 1.26
Cy /% 51.96 47.93 83.59
Ey/ kJ- mol” 77.11 288.01 -
log A, /s 3.46 21.72 -
n, 1.98 1.98 -
ey /% 13.87 13.68 -

n —order of reaction D3—3-dim. diffusion Janders thype n
=2 a—S 1=V hemicellulose
—Sjiuin — 3 Viigin * Riiguin d_S“guiu_ 1>V iin + Rijgin— 2

—G+ R}, S—solid V—volatiles R—residues
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Figure 9 TG experimental and calculated curves of
bagasse pyrolysis at three heating rates
1 exp. point 10 °C/min 2 cal. line 10 °C/min
3 exp. point 20 °C/min 4 cal. line 20 °C/min
5 exp. point 40 °C/min 6 cal. line 40 °C/min
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Figure 10 TG experimental and calculated curves of 203.92 kJ- mol
bagasse combustion at three heating rates 238.50 kJ- mol”  77.11 kJ- mol™
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Study on the kinetic characteristics of bagasse pyrolysis and combustion

ZHAO Zeng-li' > LI Hai-bin® WU Chuang-zhi’ CHEN Yong’
1. University of Science and Technology of China Hefei 230026 China
2. Guangzhou Institute of Energy Conversion CAS Guangzhou 510640 China

Abstract As a primary energy source bagasse has huge potential to steam or power generation in sugarcane in-
dustry. Due to its high moisture content bagasse can cause problem of instable combustion in traditional boiler.
Some new techniques have been developed to improve thermal conversion efficiency such as gasification or co-
firing with coal. The mechanism of bagasse degradation is very complex and has not been fully elucidated. This
work is to describe the thermal decompose behavior of bagasse in different thermochemical processes. Non-iso-
thermal kinetics has been proposed as an alternative to the classical determination of activation energy parameters.
The dynamic thermal analysis was carried out in a Netzsch STA409 thermobalance. The pyrolysis and combus-
tion characteristics of bagasse were obtained at different heating rates. With the Friedman method some latent
reaction mechanisms can be derived from the data analysis of non-isothermal experiments. A mechanism based
on three independent parallel reactions have been used to model the pyrolysis process of hemicellulose cellulose
and lignin with activation energy of 203.92 kJ- mol” 238.50 kJ- mol” and 77. 11 kJ- mol" respectively.
Combustion process can be divided into two distinct stages with first stage coinciding with pyrolysis process and
the second one concerning a consecutive reaction of lignin pyrolysis and char combustion with activation energy
of 255.57 kJ- mol™” and 159. 11kJ- mol" respectively. The fitting curve of TG obtained from nonlinear regres-
sion method is coincident with experiment curves. Based on this study it is suggested that the three major com-
ponents of bagasse appear to be pyrolyzed independently with little interactions. Comparing their thermal stabili-
ty lignin is found to be most stable the next is cellulose while hemicellulose appears to be least stable. The re-
sults can also provide useful data for the design of a thermochemical conversion processes for bagasse utilization.
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