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Pyrolysis and Kinetics Analysis of Wheat Straw Enzymolysis Residue

. .12 .1 . TS| .1
LAI Xi-rui'?, HUANG Yan-qin', ZHOU Zhao-qiu', YIN Xiu-li', WU Chuang-zhi
(1. CAS Key Laboratory of Renewable Energy, Guangzhou Institute of Energy Conversion, Chinese Academy of Sciences, Guangzhou
510640, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The physicochemical characteristics of wheat straw and its enzymolysis residue were analyzed, and then the
pyrolysis behavior of the residue was investigated with TG-FTIR. Kinetic parameters were calculated based on a mixed
reaction model. Analyses illustrated that the wheat straw residue was a kind of low heating value biomass fuel which was
rich in inorganic compounds, and the main organic component was lignin. TG curves showed most weight-losing of the
residue occurred during the temperature range of 200°C ~ 800°C. The rate of weight-losing reached the maximum at 350°C.
The pyrolysis process of the residue was similar to that of lignin and slower than that of wheat straw. It was also found that
increase of heating rate resulted at higher reactivity and less remaining solid products. FTIR results showed that CHy
released during 400°C ~ 700°C, and releasing peaks of CO and CO, occurred at temperature of 380°C, 450°C and 650°C. It
was first order reaction at the lower temperature range of 200°C ~ 350°C and second order reaction at the higher range of

350°C ~ 800°C.
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Table 1 Properties of wheat straw and its residue (dry%)
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Fig. 1 XRD analysis of the residue

. L Ultimate analysis Proximate analysis HHV
Cellulose Hemicellulose  Lignin
H 0] N S \Y FC A M Mikg
Wheat
straw 40.52 24.34 1325 46.17 579 40.10 045 0.16 76.15 1652 733 436 17.85
Residue 12.96 4.36 5334 4124 582 2507 273 - 5136 2350 2514 9.72 1627
#2 ERHEHBEMFRE XRF 24 (wt%)
Table 2 XRF analysis of wheat straw and its residue (wt%)
Element
Si Al K Ca Fe Mg P S Cl
Wheat straw 2.49 0.09 1.75 0.39 0.03 0.60 0.25 0.16 0.43
Residue 4.17 0.70 1.75 1.71 1.26 0.42 0.40 0.45 0.97
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Fig.2 TG and DTG curves of the residue
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Fig. 3 TG and DTG curves of wheat straw and the residue
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Fig. 5 Linear fitting curves of In &~ 1/T
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