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Abstract : The project investigated the combustion process of different heavy oils derived from Pinus massoniana wood, eucalyptus
wood and wheat straw, and their kinetics characteristics using thermogravimetric analyzer. The result showed that the combustion
process of all that the three heavy oils can be divided into three stages:1) room temperature to 300 °C , mainly the evaporation of
small molecular fraction; 2) 300-480 °C , mainly the evaporation and combustion of volatile fraction; 3) above 480 °C, the com-
bustion of fixed carbon. The kinetics analysis indicated that the combustion process can be described as three consecutive first-or-
der reactions. A quite good fitting of experimental data was obtained for all samples studied. In the stage of the evaporation and
combustion of volatile fraction(300-480 °C ), the activation energy and ignition temperature of heavy oil derived from wheat straw
were the lowest. Moreover the corresponding weight-loss rate of 0. 188% /min was faster than other two kinds of heavy oils. Thus,
heavy oil derived from wheat straw was the most flammable.
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Table 1 Characteristic temperatures and the maximum weight-loss rates of different heavy oils

FRAFIRE/ C

B L (dW,/dt) ../ (% min™") BR A2/ %
characteristic temperature i
samples TG (800 C)
T,/C T,/C T,/C (AW, /dt) o (AW, /de) o (AW5/de) o (dW,/dE)
FAK Eucalyptus 410 600 787 -0.384 -0.163 -0.187 7
ILEHN Pinus massoniana 422 550 647 -0.338 -0.186 -0.365 4
A FGFF Wheat straw 405 600 740 -0.35 -0.514 -0.188 -0.189 2
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Table 2 Reaction Kinetics parameters of different heavy oils

A%/ % TALEE/ (KT - mol™") FEHTH T/ (s mol- L%) DY)

iyl sl W/ C i A . .
. conversion activation pre—exponentlal correlation
heavy oils temp. . .
ratio energy factor coefficient
97 ~277 3~36 20.083 281082.9 0.9897
G
, . 277 ~507 36 ~70 9.71 2754889 0.974
Pinus massoniana
507 ~627 70 ~96 49.96 29946.09 0.9936
o 127 ~307 5~40 24.763 104076.5 0.9506
HeA 307 ~484 40 ~ 60 3.838 2954035 0.9501
eucalyptus
484 ~ 687 60 ~93 17.995 1895182 0.989%4
97 ~257 3 ~48 21.771 128760. 6 0.9725
HFEFF
257 ~477 48 ~70 3.513 7874984 0.9683
wheat straw
477 ~707 70 ~98 29.122 480953.2 0.9842
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