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The increasing world population causes an increasing consumption of resources and
the increased generation of waste, which leads to the need for development of new
materials made from renewable resources harmless to the natural environment. Thailand
has plenty of such renewable resources since its economy is largely based on agriculture,
and biomass residues from crops progressively increase as the Thai government promotes
the production of crops and high volume exports. Currently, natural rubber is a plant of
economic importance to Thailand. The region is the largest producer and exporter of
natural rubber in Asia and Thailand has a top of global market share. The natural rubber
wood constitutes a large part of its biomass as rubber trees have a productive life of 20-25
yvears. Once this period of time has been completed, the farmers need to cut down the old
trees for replanting. The large volume of waste and biomass from old rubber trees is a
problem that needs to be addressed. To use the biomass waste effectively I focus on
woodceramics which were developed in Japan.

Woodceramics (WCMs) is a new technical innovation with superb functionalities and high
additional value. WCMs are carbon-based hybrid materials consisting of amorphous and
glassy carbon (organic carbon resulting from carbonized wood waste) with porous
structure.

In this research, I employed diverse techniques developed in Japan to fabricate WCMs.
One objective of this research is to explore the potential to use biomass from natural
rubber trees and wastes from coconut shells in Thailand to fabricate WCMs.

These techniques will be environmentally safe and save operation costs to dispose of

agricultural wastes.
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This study examined the use of biomass charcoal made from carbonized residues of rubber
wood and or coconut shell, mixed with phenolic resin and carbonized in a vacuum. The
microstructure and physical characterization has been performed by several techniques,
namely, X-ray diffraction (XRD), scanning electron microscope with energy dispersive X-
ray analysis (SEM/EDX) and mechanical test. The results showed that the high weight
ratio of phenolic resin increased compressive and bending strength of WCMs and high
carbonization temperature affected the microstructure, surface porosity, density and
increasing the purity of the graphite of WCMs.

I have studied three main applications of WCMs fabricated from biomass charcoal
originated from rubber tree in Thailand, (1) production of amorphous carbon (a-C) films
using woodceramics as a target material, (2) electrochemical deposition of nickel and/or
copper on woodceramics and (3) fabrication of eco-composites using biomass charcoal
with waste melamine formaldehyde. For production of amorphous carbon (a-C) films, the
synthesis of the films onto a silicon wafer as substrate was successfully fabricated by a RF
magnetron sputtering method using wood ceramics as a target. The a-C films possess
carbon turbostratic structure or amorphous with electron configurations of type sp2 and
sp3. For electrochemical deposition, in order to improve the compressive strength of
WCMs, a metallic film was electrochemically deposited using copper sulfate (CuSO4) and
nickel sulfate (NiSO4) solutions. As a result, the compressive strength was increased to 35
MPa and 43 MPa after being deposited in CuSOs and NiSOs solutions, respectively.
Without this deposition process, the compressive strength was 28 MPa. For eco-composite,
they were fabricated using charcoal powder obtained from rubber wood waste, waste
melamine formaldehyde resin (WMF) powder and phenolic resin as binder. A mixing ratio
of WMF lower than 50 wt.% was used in the fabrication of eco-composites. The highest
compressive strength of 35.7 MPa was obtained when the mixing ratio: WMF/Biomass

charcoal/Phenolic resin was: 50/30/20.
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