%29 % 229
2009410 A 15 H

th RS R DO =S
Proceedings of the CSEE

Vol.29 No.29  Oct. 15,2009
©2009 Chin.Soc.for Elec.Eng. 89

XEHS: 0258-8013 (2009) 29-0089-07

hESES: TK6

XHEEERS: A ZERSES: 47020

BT 475 FAER BRSSP R AL I 5
g, &FA, KT, Fg, T

(RHXFRREIREFR, IHE HFET 210096)

Mechanism Research on Rice Husk Bio-oil Combustion Based on Parallel Reaction Model
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ABSTRACT: The combustion of bio-oil from rice husk was
carried out on a thermogravimetric (TG) analyzer coupled with
a Fourier transform infrared spectroscopy (FTIR). Based on
parallel reaction model, multi-peaks Gaussian fitting was
utilized to analyze the first derivative curves of weight loss at
different heating rates and the evolution of gas released from
combustion was investigated by FTIR. The results show that
the first derivative curves of weight loss could be described as
an overlap of six Gauss peaks. The first three peaks are
attributed to the volatilization of light compounds, the forth
peak is corresponding to the heavy compounds decomposition,
and the last two peaks are characteristic to the burning of
secondary char. Higher heating rates affect the share of six
peaks, boost the volatilization of bio-oil, decrease secondary
char yield, but have no effects on the kinetic parameters of the
fitting peaks except the last two. Moreover, a combustion
model of rice hunk bio-oil from rice husk is proposed by
integrating the results from multi-peaks Gaussian fitting
and FTIR.
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Tab. 1 Properties of bio-oil from rice husk

W(HZO)/ H P/ Qnel,ar/ ﬁ%ﬁ} *FI‘/%
% (kg/m’) (MIkg) Cu  Ha Na  Su  Ou
21.7 32 1166 16.86 43.73 7.54 0.73 0.06 4794

P 52560 K F v [H Setaram 23 7] 2E 7 (I TGA942
T IR AR AT W EZ 10mg, S5 L
2R, RN 100mL/min, Z35HILL 10. 20.
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Fig.1 TG-DTG curves of bio-oil from rice husk in air
at different heating rates
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Fig. 2 Second derivative of the mass fraction for bio-oil
from rice husk in air at 10 'C/min
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Fig. 3 Multi-peaks Gauss fitting results of DTG curves
at different heating rates
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Tab. 2 Fitting peaks parameters of DTG curves at different heating rates
i Spea/% Tpead C Tr/C
10 'C/min 20 'C/min 30 C/min 10 'C/min 20 C/min 30 C/min 10 'C/min 20 C/min 30 C/min
LA T 1.72 3.04 3.07 60.9 58.5 62.4 283~101.3  29.4~98.7  27.6~97.4
LA 11 14.12 27.47 33.15 119.4 120.1 125.7 72.4~168.6  78.1~1712  83.7~167.1
AU TIT 23.77 25.37 25.07 162.5 158.5 165.4 55.5~270.0  58.5~271.5  60.1~276.0
A TV 27.31 23.81 21.77 284.0 283.5 285.1 40.8~517.4  412~531.3  49.8~533.5
LA v 14.70 8.07 6.14 426.6 450.2 470.0 388.3~459.9  406.4~490.5 410.2~530.8

AU VI 18.36 12.71 10.87 465.1

490.7 510.7 411.0~509.2  416.1~552.4  420.5~600.4
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Fig. 4 TG fitting curves of bio-oil from rice husk in air
at different heating rates
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at different heating rates
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Fig. 6 FTIR spectra at the maximum of fitting peak at
10 °C/min
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Fig. 7 FTIR spectra at the maximum of Peak Il at
different heating rates
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Tab. 3 Kinetic parameters of parallel reactions according to fitting peaks at different heating rates
LA N E/(kJ/mol) Als™! R

10 C/min 20 C/min 30 C/min 10 C/min 20 C/min 30 C/min 10 'C/min 20 C/min 30 C/min

BIAI T 2 101.0 85.9 87.5 7.12x10"  1.40x10""  1.74x10" -0.99617  —0.99363  —0.98707
AU 11 2 107.2 110.4 114.1 1.98x10"  1.98x10'?  7.29x10"*  —0.98851  —0.99944  —0.998 68
LA 11T 1 343 324 37.9 1.94x10' 5.06x10° 2.17x10" -0.99716  —0.98973  —0.98747
A TV 1 20.0 18.6 227 4.16x107  1.34x107  3.93x1072  —0.99981  —0.99956  —0.99935
Bl v 1 298.1 247.8 173.7 8.36x10"”  1.44x10" 1.72x10° -0.99551  —0.99258  —0.990 54
AU VI 2 387.2 227.3 185.7 2.73x10%  1.03x10"°  5.50x10° —0.99075  —0.99739  —0.99402
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Fig. 9 Combustion reaction model of bio-oil from rice husk
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