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ABSTRACT TE 161792

White cheesewood (Alstonia scholaris R. Br.) is an interesting tree in forestry and
drown much attention recently. It has been promoted to grow due to high growth rate
and suitable for forestation. Due to its attractive color and low density, the wood has
high potential to be used in wood production. However, it has some drawbacks
including poor resistance to fungi and low stiffness. in this research work, wood-
polymer composites (WPC) were studied for quality improvement of the wood.
Methyl methacrylate (MMA) monomer was used as the monomer to polymerize in wood
structures. First, wood samples were immersed into the MMA monomer for 1, 3, 5, 7,
24, 30, and 48 hours to find maximum monomer loading (% ML) time. The samples
were left to soak in 0.5 % (w/w) solution of benzoyl peroxide initiator for 5 days. The
monomer then was polymerized by placing the specimens ina hot oven at 90, 120,
150 °C for 1, 2, 3, and 4 hours. The wood-polymer composites were characterized for
mechanical, physical, thermal and morphological properties. Diffusion coefficients of the
monomer mixed an indicator were calculated.

It were found that %ML was increased as increasing the immersed time. Also %ML
in the wood immersed in perpendicular direction was slightly higher than that immersed
in parallel direction. From GPC result, it was revealed that molecular weight (about
99,000-120,000 g/mol) of PMMA extracted from the WPC increased with polymerization
time. Physical properties of the WPC, such as oven-dry density and dimensional
stability were improved with increasing %PL. It was found that rates of volumetric

swelling and water absorption of WPC were lower than those of the untreated wood. By
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studied thermal properties of the WPC, higher decomposition temperature of the wood
phase was found. The higher the %PL, the higher the temperature.  All of mechanical
properties of the treated wood were surpassed those of the untreated one. By studied
morphology using SEM, it was confirmed that white cheesewood is a highly porous
material. By treating the wood, it was found that PMMA replaced vacancy in wood cell
lumens. Indicator concentration decreased when wood thickness and moisture
content were increased. Monomer immersion in longitudinal direction yielded higher
concentration profite than radial and tangential directions in all moisture contents and
times. Longitudinal diffusion coefficient was higher than radial and tangential diffusion

coefficients.





