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Abstract: Agricultural straws such as rice and barley were used as partial replacement of raw materials for
particleboard (PB) manufacture. A melamine-urea-formaldehyde (MUF) resin, based on 5 percent melamine
addition of the resin solids weight, was synthesized in the laboratory for the bonding of PB. PBs were made
using two straw particles based on 10, 20, 30, 40% oven dry weight addition with MUF resin. PBs were tested
for physical and mechanical properties, and water soak dimensional stability. The results indicated that as rice
and barley straws addition level were increased, the properties of 1B, MOR and dimensional stabilities such as
thickness swell and water absorption were decreased. Overall, the agricultural straws can be used at 15%
substitution of raw materials for PB manufacture.
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Table 1. Properties of melamine-urea-formaldehyde (MUF)
resin synthesized in this study.

Properties Unit MUF resin
F/U mole ratio 1.53
F/(U+M) mole ratio 1.48
Melamin content % 5
Solid content % 50.1
Specific gravity - 12
pH - 7.6
Free formaldehyde 0.25

F : formaldehyde. U : urea, M : melamine
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Figure 1. "C NMR spectra of melamine-urea-formaldehyde resin synthesized in this study.
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Table 2. Elemental, ash and pH of straw type.

Straw type (anhydrous basis)

Type analysis Basis Rice Barley
Aluminum ppm 144.9 89.1
Calcium ppm | 44854 4044.0
Cobalt ppm 3.5 4.0
Tron ppm 284.5 298.4
Manganese ppm 442 1398.5
Magnesium ppm 1403.7 1490.2
Phosphorus ppm 1302.0 502.0
Sodium ppm 6204.9 611.3
Zinc ppm 6.0 11.7
Ash (600°C) % 10.3 8.9
pH - 6.5 6.4

ppm = parts per million.
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Table 4. Summary of average panel test data by straw type and grouped by LSD significant across four straw application rates.

. Modulus of Modulus of Thickness swell Water absorption
Density  Internal bond -
Straw type elasticity rupture 2-h 24-h 2-h 24-h
kegm) e (N/min?) - %)
Rice 717 A 0.28 A 1635 A 71A 174 A 443 A 262 A 942 A
Barley 698 B 023 A 1463 B 6.2 A 172 A 478 A 264 A 101.7 A
LSD 8 14.5 133 1.0 1.6 49 3.2 13.6
olgitt. AzE HE IR Huly]Ade] HEEwe= erties of wood-based fiber and particle panel materials.
ASTM D 1037-96. American Society for Testing and
54~112N/mm* )it Rl Baldg FAHE A v ¢
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