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Steam Explosion of Wheat Straw and Characterization of its Products
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Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Wheat straw was pretreated through steam explosion. Fourier transform infrared (FIIR) spectroscopy , X-ray dif-
fraction (XRD) , thermogravimetric analysis (TGA) and scanning electron microscopy (SEM) were used to analyze the mate-
rials before and after pretreatment. The results showed that when pressure was 1.8 MPa, and the retention time was 6 min,
hemicellulose removal was better, and reached 88.2% . The research showed that with the degradation of hemicellulose, the
original anti-degradation barrier of the material and the cell walls were destroyed, the structure of the fiber bundle became

relaxed and curled to a certain extent, and the surface area increased. The crystallinity of the material increased from 57.4%

to 63.4%, and the maximum decomposition rate moved to high temperature, from 330.7 °C to 383.7 C.
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Tab.1 Effect of steam explosion treatment on composition and recovery of wheat straw

I 1/MPa {5 A /min » B B% \ q@{% \
Lo LT B ki L% LT
0 0 37.0 235 — — —
1.4 6 53.5 14.1 63.6 92.0 38.2
1.6 6 57.3 10.0 54.7 84.7 233
1.8 6 59.1 5.5 50.4 80.5 11.8
2.0 6 59.7 5.4 50.3 81.2 11.6
1.8 4 53.8 8.2 57.5 83.6 20.1
1.8 6 59.1 5.5 50.4 80.5 11.8
1.8 8 60.4 53 45.1 73.6 10.2
1.8 10 60.0 43 43.6 70.7 8.0
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Fig.1 FTIR spectra of wheat straw before and after
steam explosion
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Fig.2 XRD diagram of wheat straw before and after
steam explosion
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Fig. 4 SEM images of wheat straw
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Fig.3 TG and DTG diagram of wheat straw before and
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Fig. 5 SEM images of wheat straw after steam explosion
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