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Effect of Temperature-pressure Severally Controlled Explosion on the
Properties of Poplar Pretreated with Oxalic Acid
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Abstract: In this research, poplar chips impregnated with oxalic acid were pretreated with temperature-pressure severally
controlled explosion method. The effects of oxalic acid proportion, reaction temperature, reaction time and explosion pres-
sure on the relative content of three components of samples after explosion were investigated, and optimal explosion condi-
tions were found. The properties of samples after explosion were characterized by scanning electron microscope (SEM) ,
fourier transform infrared spectrometer (FTIR) , X-ray diffraction (XRD) and thermogravimetric analyzer (TGA) . The results
showed that the cellulose relative content was 63.8% , hemicellulose 0.8% and lignin 25.3% , respectively,under the opti-
mal conditions: 1.5% oxalic acid, 210 ‘C, 9 min and 2.8 MPa.
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Tab.1 Design of the experiment

Fef S WERBUR MU WE/C WA/min K J)/MPa
1 0 210+ 0.5 6 2.8
2 0.5 210+ 0.5 6 2.8
3 1 210+ 0.5 6 22
4 1 210+ 0.5 6 24
5 1 210+ 0.5 6 2.6
6 1 210+ 0.5 6 2.8
7 1 210+ 0.5 6 3.0
8 1 210+ 0.5 3 2.8
9 1 210+ 0.5 4.5 2.8
10 1 210+ 0.5 9 2.8
11 1 210+ 0.5 12 2.8
12 1 190+ 0.5 6 2.8
13 1 200+0.5 6 2.8
14 1 215+0.5 6 2.8
15 1 220+0.5 6 2.8
16 1.5 210+ 0.5 6 2.8
17 2 210+ 0.5 6 2.8
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Fig. 1 Effects of oxalic acid concentration on the relative
contents of samples after explosion
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Fig.2 Effects of temperature on the relative contents of
samples after explosion
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Fig. 3 Effects of time on the relative contents of samples
after explosion
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Fig. 4 Effects of exploding pressure on the relative con-
tents of samples after explosion
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Fig. 5 SEM of samples before and after explosion
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Fig. 6 FTIR of samples before and after explosion
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Fig.7 XRD of samples before and after explosion
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