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Table 1 Key properties of soybean soapstock
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Table 2 Curve fitting for soybean soapstock using FWO and KAS methods

FWO % KAS 7
el
KHUE IR R? FWLIEALEE/ (KT -mol ~1) iR R? FMIEALRE/ (KT -mol ~1)
0.1 y=-7007.66x+17.97  0.977 55.38 y=-7087.49x+5.93  0.975 58.93
0.2  y=-16400.79x +32.01  0.999 129. 62 y=-15270.27x +17.33  0.999 126. 96
0.3  y= -23137.46x+40.06 0.971 182. 86 y= -21898.67x+25.19  0.998 182. 07
0.4  y=-27554.90x+42.98  0.999 217.77 y= —26723.40x +28.71  0.998 222.18
0.5  y=-28718.98x+43.31  0.999 226.97 y= —27294.15x +28.17  0.999 226.92
0.6  y=-21987.99x+32.93  0.999 173.77 y= -20660.33x+17.93  0.999 171.77
0.7 y=-17637.67x+26.20  0.983 139. 39 y=-16297.23x+11.18  0.975 135. 50
0.8 y=-15619.21x+20.58  0.996 123. 44 y= -13802.66x+4.96  0.988 114.76
0.9  y=-21515.06x+31.48 0.998 170. 03 y=-19719.84x +15.26  0.988 163.95
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Table 3  Functions and linear correlation coefficients for different mechanism models
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Table 4 The kinetic parameters of soybean soapstock

pyrolysis at different heating rates
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Table 5 Kinetic compensation effect equations for

soybean soapstock
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Pyrolysis kinetics of soybean soapstock

LI XueGuang LIU Yang DAI JianJun*

LIU GuangQing "

ZHANG RuiHong

(State Key Laboratory of Organic-Inorganic Composites, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract ; Soybean soapstock is a by-product of soybean oil refining. The output of soybean soapstock is considera-

ble in China. However, the effective treatment of soybean soapstock has yet to attract widespread attention. The re-

action kinetics of soybean soapstock at different heating rates has been studied by thermogravimetric analysis. The

results showed that the pyrolysis process of soybean soapstock is divided into four stages, and the weight loss rate

reached a maximum in the range 380 — 565 “C. The apparent activation energies calculated by the Flynn-Wall-Oza-

wa method and the Kissinger-Akahira-Sunose method were similar, ranging from 55 kJ/mol to 227 kJ/mol, with the

maximum activation energies observed at a conversion rate of 0. 5. Based on the Malek method, the three-dimen-

sional Jander 3D (n =1/2) reaction was used to determine the reaction pyrolysis mechanism for the soybean soap-

stock.
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