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Abstract

This research studied on the preparation of formaldehyde-free adhesives for particle
board in order to enhance the water resistance property. The main ingredients consist of
poly(vinyl alcohol), natural rubber latex and Tung oil in the presence of potassium persulfate as
an initiator. The effect of nanosilica on the properties of particle board was also studied by
adding in the various amounts of 0, 1 and 3 %wt. The prepared adhesives were tested for their
viscosity, solid content and stability. The adhesives were then casted and heat cured to form
films and tested for mechanical properties, i.e. tensile strength, tensile modulus and % elongation
at break, and water resistance property. The chosen adhesives were then applied on the rubber
tree wood flake with size no. 1 (1.0-1.6 mm), size no. 3 (0.5-0.6 mm) and three layers (size 1 :
size 3 = 40: 60 by wt.), with the ratio of adhesive to wood flake at 30%wt using the various
processing temperatures and times to produce the particle boards. The particle boards were tested
for thickness swelling and internal bond followed the standard test methods TIS 876 and JIS
A5908 for particle board. The bending strength and bending modulus were also tested in the
comparison with the particle board prepared by using UF adhesive. The results suggested that
the potential adhesive formula were R10T5K1 and R5T10K1. The processing conditions were
recommended at 200-250 °C for 5-15 min. In addition, the presence of silica in the adhesive
could increase the mechanical properties of particle board but not effect on the water resistant

property. Moreover, it increased the viscosity and showed less stability of adhesive.

Keyword : Formaldehyde-free adhesive, Natural rubber latex, Natural drying oil, Poly(vinyl
alcohol)



