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Properties of bio-pretreated straw fiber and its composite materials

DU Keke'?, YONG Cheng'?, SUN Enhui'?’, HUANG Hongying'?, QU Ping'?,
XU Yueding'?, CHEN Ling'?, SUN Qian'?, GUAN Mingjie’

(1. Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014,
Jiangsu, China; 2. College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu,
China; 3. Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing Agricultural
University, Nanjing 210095, Jiangsu, China)
Abstract: [Objective] This study aims to explore the influence of biological pretreatment on the properties of
straw fiber and its composites prepared with urea formaldehyde resin, so as to provide theoretical basis for the
preparation and development of straw based composites. [Method] Rice (Oryza sativa) straw was treated with
microbial agent for aerobic fermentation. The changes of hemicellulose, cellulose and lignin in rice straw under
different treatment time were measured. The crystallinity and microscopic morphology of straw fiber without
biological pretreatment (S,), straw fiber bio-pretreated for 5 days (Ss) and 10 days (S;,) were tested and

compared. Straw fiber/urea formaldehyde resin composites (Fo, Fs, Fq) were prepared. Then the surface
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properties and mechanical properties of straw based composites under different biological pretreatment time
were compared. [Result] Substances such as silicon and wax on the surface of straw fiber were removed after
biological pretreatment, but the longer biological pretreatment time (10 d) could destroy the structure of straw
fiber itself. Compared with S, and S;;, S5 had the highest relative content of cellulose (37.99%) and best
crystallinity (47.8%). In contrast, F5 had the best hydrophobicity, lowest surface energy, and highest impact
toughness (7 665.64 J+m?). F;, had the best flexural performance. The static flexural strength and flexural
modulus were 27.73 and 20 354 MPa, respectively, which were 59.00% and 50.17% higher than the composites
prepared by S, respectively. [Conclusion] Biological pretreatment can improve the surface properties of straw
fiber and the properties of straw fiber/urea formaldehyde resin composites. The straw fiber bio-pretreated for 5
days is better, and the properties of the composites are superior. [Ch, 4 fig. 1 tab. 28 ref.]

Key words: straw fiber; biological pretreatment; composites; surface properties; mechanical properties
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Figure 1 Relative content changes of the components (A) and X-ray diffraction pattern (B) of biologically pretreated straw fiber
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Figure 4 Flexural strength (A) and impact toughness (B) of composites
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