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Fig. 1  Photographs of straw boards with different preparation conditions

A. straw boards with different fiber widths; B. pressing temperatures; C. adhesive contents; D. pressing time
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Table 1 Mechanical properties of straw boards with different process conditions

Conditions Excellent  Good Poor Conditions Excellent  Good Poor
Rice straw 0.2 v Adhesive content/% 10.00 Vv
Cellulose width/mm 1.0 Vv 15.00 vV
2.5 vV 31.17 vV
Hot pressing 150 vV Hot pressing time/min 4 Vv
Temperature/C 160 v vV
180 vV 8 vV
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Fig.2 SEM images of surfaces of rice straw boards with different processing methods

A. untreated ; B. humid-heat treated; C. KH550 modified; D. KH560 modified
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Fig.4  Thickness swelling ratio of rice straw board with Fig. 5 Impact strength of rice straw board with
different processing methods different processing methods
A. untreated; B. humid-heat treated; C. KH550 modified; A. untreated; B. humid-heat treated; C. KH550 modified;

D. KH560 modified D. KH560 modified
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Effect of Pretreatment Methods of Rice
Straw on Straw Board Properties

JIN Xuan®’, LI Ying”’, LI Xin“, YU Zhike*, ZHANG Tianyu“, DING Zhongyang”, SHI Gang""
(“School of Chemical and Material Engineering , Jiangnan University , Wuxi , Jiangsu 214122 , China ;
* National Engineering Laboratory for Cereal Fermentation Technology,

Jiangnan University , Wuxi , Jiangsu 214122 China)

Abstract The renewable lignocellulosic sources for biocomposites have received much attention in recent
years because of the shortage of forest resources. The surface of rice straw was pretreated through humid-heat
and chemical modification by coupling reagent which could improve the adhesion capacity between urea
formaldehyde resin and rice straw. Meanwhile, the process of fabricating straw board was explored in this
paper. The experimental data shows that the straw boards with perfect properties are prepared under the
temperature of 150 °C , the pressure of 15 MPa, the hot pressing time of 8 min, the mass ratio of resin powder
to water of 1:1, and the urea formaldehyde resin adhesive content of 15% (mass fraction). The straw boards
prepared by 3-glycidyloxypropyltrimethoxysilane ( KH560 ) as surface modification reagent show better
properties than those by KH550 and untreated rice straw.

Keywords straw ;surface modification ;urea formaldehyde resin;coupling agent
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