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Micro Pulverization and Surface Modification of Biomass Byproducts for
Developing Bio-Degradable Plastic Film
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Abstract This study investigated the characteristics for rice husk pulverization and surface modification of biomass
byproducts composed of rice husk, corn extract gourd, wheat bran, and soybean curd. The size of particles of rice husk
was at 6.44 um and represented the most affordable material for preparing the bio-degradable film among the tested
byproducts. The silane treatment and adding 2% of ESO (Epoxidized soybean oil) and 3-aminopropy! triethoxysilane
solution mixed in a 1:1 ratio were best to the surface modification and SEM-based particle shape. Above the results, add-
ing 2% of mixed solution after silane treatment of rice husks processed through an air classifying mill (ACM) allows for
its use as a raw material of bio-degradable plastic film.
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Fig. 1. Schematic diagram of ACM. (air classifying mill)
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Table 1. Composition ratio of each byproduct (Unit :%)*
Corn extract gourd Wheat bran Soybean extract Rice husk
Water content 7.30£0.13 9.40+0.11 10.80 £0.12 6.80+0.10
Crude protein 7.50+0.14 9.70 + 0.03 2470 £0.11 -
Crude fat 1.20+0.11 3.20+0.05 3.30+0.04 -
Crude ash 3.60+0.21 3.90+0.17 6.20+0.10 13.60 £ 0.14
Crude fiber 23.80£0.15 7.80+0.19 9.20+0.17 -
Cellulose 43.00+0.18 13.30+0.11 29.20+0.24 56.80+0.25
Hemi-cellulosc 9.20£0.13 27.50+0.26 - -
Lignin 3.20+0.08 2.40 +0.02 6.40+0.11 22.80+£0.22
Starch 1.20+0.02 22.80+0.23 1020+ 0.17 -
Total 100 100 100 100
*Mean £ S.D.
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Fig. 2. Analysis of particle size of the byproducts of biomass after ACM.
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Fig. 4. Analysis of particle size of rice husk after ACM
*SD; standard deviation, ** C.V.:Coefficient of variation =

(SD/average x100)
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Fig. 5. Schematic diagram of silane process.
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