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Mechanical, Physical and Thermal Properties of Binderless Fiberboard

from Rice Husk Flour and Rice Straw Flour

Chatree Homkhiew'”" Surasit Rawangwongl’2 Worapong Boonchouytanl’2 Pasika Kaewpoml

and Tanyamas Thongkaowphueakl

Abstract

Rice husk and rice straw are waste materials generated largely in Thailand, as well as low value.
However, these materials have the potentials to be used as raw materials for the production of binderless fiberboard.
Therefore, this paper presents the effect of particle sizes and material types (rice husk and rice straw) on
mechanical, physical and thermal properties of binderless fiberboard. The particle sizes used in experiment consist
of 4 class interval; 1) smaller than 150 um, 2) 150 to less than 212 um, 3) 212 to less than 425 um and 4) smaller
than 425 ym. In manufacturing the sample fiberboard, the materials were pressed with a hot compression machine
controlling temperature 220 °C and pressure 17.23 MPa for 25 min. According to the results, the particle sizes and
material types significantly affected modulus of rupture (MOR), modulus of elasticity (MOE) and internal bond
strength (IBS) of binderless fiberboard. The fiberboard produced with smaller particle sizes showed higher MOR,
MOE, IBS and thermal conductivity, whereas percentage of water absorption and thickness swelling (TS) reduced.
Likewise, the results also indicate that the fiberboard made from rice straw flour gave better MOR, MOE and
thermal conductivity than the fiberboard from rice husk flour. Moreover, when compared to standard of fiberboard,
the binderless fiberboard produced from rice husk flour or rice straw flour with size of smaller than 150 ym had

MOR, MOE, IBS and TS passing requirements of Japanese Industrial Standard A 5905 in at least Type 5.

Keywords : Binderless fiberboard, Particle size, Natural fiber type, Statistical analysis, Hot compression
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Two-way ANOVA: Modulus of Rupture

Source DF 55 M5 F E
Particle size 3 T71.446 23.8155 31.14 0.000
Raw material type 1 74.789 74,7887 97.7% 0.000
Interaction 3 4,287 1.4289 1.87 0.1&2
Error 24 18.354 0.7649

Total 31 148.878

Two-way ANOVA: Modulus of Elasticity

Source DF 53 M3 F B
Particle size 3 237994648 793322 26.9% 0.000
Raw material type 1 6288144 6288144 213.95 0.000
Interaction 3 648791 216264 7.36 0.001
Error 24 705372 29391

Total 31 10022273

Two-way ANOVA: Internal Bond Strength

Source DF 33 M3 F E
Particle size 3 4.87170 1.55723 190.34 0.000
Raw material type 1 0.312668 0.31268 38.22 0.000
Interaction 3 0.81457 0.27152 33.1%9 0.000
Error 24 0.19635 0.00818

Total 31 5.99528

Two-way ANOVA: Water Absorption

Source DF 55 M5 F E
Particle size 3 1509.86 503.287 10.6%9 0.000
Raw material type 1 87.93 87.930 1.87 0.l24
Interaction 3 141.09 47.031 1.00 0.410
Error 24 1129.42 47.059

Total 31 23868.30

Two-way ANOVA: Thickness Swelling

Source DF 33 M3 F B
Particle size 3 &80.309 26.7697 9.44 0.000
Raw material type 1 11.414 11.4137 4.03 0.05%8
Interaction 3 10.181 3.3938 1.20 0.332
Error 24 68.039 2.8350

Total 31 1469.943
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