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Effect of Melamine-Urea-Glyoxal Resin on
Physical and Mechanical Properties of Rubberwood
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Abstract: In the study, a green and environment-friendly melamine-urea-glyoxal (MUG) resin was
synthesized by mixing melamine, urea, glyoxal, and additive for upgrading low-quality rubberwood.
Wood/MUG samples were prepared with six different MUG resin concentrations (5%, 15%, 25%, 35%,
45%, and 55%) into the wood matrix, and then heated and polymerized to form a solid and hydrophobic
resin in the wood. The physical and mechanical properties of the modified woods were evaluated. The
results showed that as the resin concentration increasing, the weight percent gain and density of modified
wood samples increased, water uptake and leachability decreased, and the anti-swelling efficiency
increased at first and then decreased. SEM-EDX analysis showed that the MUG resin was widely
distributed in the cell lumens and cell walls. Modulus of rupture (MOR) and modulus of elasticity of 25%
MUG resin treated wood samples were increased by 19.9% and 14.3%, respectively, comparing with
untreated control samples. Compression strength parallel to the grain of the treated wood samples was

increased by 19.2% than that of control samples. In conclusion, MUG resin was successfully deposited on
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the cell walls of rubberwood, and the water uptake of treated wood samples was decreased, and the

physical and mechanical properties of rubberwood were improved.

Key words: melamine-urea-glyoxal resin; rubberwood modification; microstructure; physical and

mechanical properties
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Fig.1 GPC chromatograms of modified MUG resin
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