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Table 1  Proximate and ultimate analyses of bio-oildistillation residues

T M/ %wt , ad

JCE N Yowt ,ad

FEA
M A v FC

PUE/M] kg

[c] [H] (0] [N]

BP025 1.00 0.50 72.90 25.60

74.00 6.21 18.25 1.45 29.12
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Fig. 1 TG-DTG curve of bio-oildistillation residues in N,
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Fig. 2 FTIR spectra of pyrolysis of bio-oil distillation

residues at 6 min
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Fig. 3 FTIR spectra of pyrolysis of bio-oil distillation

residues at different time (20 °C/min)
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Table 2 Quantitative analysis on gas phase FTIR spectra of bio-oil distillation residues (%)

FffE]/ min C—C C—0 C=C C=0 CO, CH,/CH, —OH
14 3.07 2.46 4.60 3.87 3.85 7.96 6.65
16 5.77 6.13 4.66 12.19 5.30 6.72 5.22
18 8.86 7.14 6.41 15.66 7.51 6.23 9.37
20 4.12 4.02 4.82 8.61 7.03 7.21 6.15
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Fig. 5 TG-DTG curve of bio-oil distillation residues at

different heating rates
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Fig. 6 FTIR spectra of pyrolysis of bio-oil distillation

residues at DTG peak temperature under different heating rates
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Table 3 Eigenvalues of TG/DTG curve of bio-oil distillation residues in N,

ERIRIEN
A B C D E
FHE# Z/C - min™ S
0 TREE/C 108.92 193.61 246.00 391.56 750.00
P BT % 97.58 91.99 81.13 44.00 30.09
0 T 111.35 199.84 251.18 385.65 750.00
TR LA/ % 97.41 91.79 80.18 44.11 28.93
20 TREE/C 106.60 203.37 258.09 400.56 750.00
P T3t % 98.65 93.30 80.05 42.03 28.04
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Table 4  Kinetics parameter of pyrolysis reaction for bio-oil distillation residues in N,
T3 4/°C - min ™ R IX [)/C S Hn TG ALRE E/k] - mol™ InA HIXRFRHR
10 193.61~391.56 2 74.19 14.71 0.9913
20 199.84~385.65 2 72.52 14.57 0.9937
30 203.37~400.56 2 69.05 14.36 0.9930
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RESEARCH ON PYROLYSIS CHARACTERISTICS OF BIO-OIL
DISTILLATION RESIDUES

Zhu Xiefei, Zhang Yiming, Ding Haozhi, Zhu Xifeng
(University of Science and Technology of China, Anhui Province Key Laboratory of Biomass Clean Energy ,
CAS Key Laboratory of Urban Pollutant Conversion , Hefei 230026, China)

Abstract: The pyrolysis behaviors and kinetics of bio—oil distillation residues are investigated by TGA Q500 thermal
analyzer and Fourier transform infrared spectrometer at different heating rates. The results show that the process of
pyrolysis of bio-oil distillation residues in nitrogen could be separated into three stages, which are the volatilization of
small molecule substance, macromolecular substance cracking, and the formation of coke, respectively, with the
formation of water, CO,, alkanes, alkenes, as well as small molecules of phenols and aromatic aldehydes. The pyrolysis
main stage is two-order reaction at different heating rates, whereas their activation energy are 74.19, 72.52 and 69.05 kJ/mol,
respectively. The thermogravimetric curves move to high temperature and the activation energy decreases with the heating
rate increasing.

Keywords: distillation residues; pyrolysis; kinetic dynamic; activation energy



