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ABSTRACT

This study evaluated the effects of adding borax to urea-formaldehyde (UF) adhesive, with
increasing percentage content of 5%, 10%, and 15% w/w of the solid content of adhesive, on the
adhesive properties. White rot (Trametes versicolor) and brown rot (Gloeophyllum striatum) resistance,
subterranean termite (Coptotermes gestroi) resistance, formaldehyde emission content, and shear
strength of rubberwood plywood produced with borax added UF resin at various percentages was
also determined. Its properties were compared with rubberwood plywood produced with a UF
adhesive. The results indicated that the addition of borax to UF adhesive decreased the pH of
adhesive in alkaline conditions. Borax addition to UF adhesive at a sufficient percentage (10-15% w/w
of the solid content of adhesive) decreased the gel time of UF adhesive. Formaldehyde emission of
rubberwood plywood produced with the borax added UF adhesive from 10-15% w/w of the solid
content of adhesive decreased. Resistance to white and brown rots and subterranean termite resistance
of rubberwood plywood produced with UF adhesive with added borax (10-15% w/w of the solid
content of adhesive) was seen to improve. Moreover, the addition of borax at 15% w/w of the solid

content of UF adhesive also enhanced the shear strength of the plywood.

Keywords: Plywood, Rubberwood veneer, Urea formaldehyde adhesive, Borax, Subterranean termite,

Decay fungi
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Table 1 Solid content, pH value, and gel time of urea-formaldehyde adhesive and urea-formaldehyde

adhesive with added borax.

Borax adding content 0% 5% 10% 15%
Solid content (%) 50.53*a 51.12a 52.50b 52.58b
3 hr. 105°C (0.51)** (0.60) (1.16) (0.44)
pH 7.76a 9.09b 9.09b 9.09b
at room temperature (0.02) (0.02) (0.01) (0.02)
Gel time 32.00a 36.00b 29.67ac 28.33¢
at 100 °C (s) (0.51) (0.60) (1.16) (0.44)

Remarks: * Means (of five replications) followed by the same letter on the same row of each adhesive

property are not statistically different according to Duncan’s Multiple Range Test at a.=0.05.

**The values in the parentheses are standard deviations.
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Figure 1 Shear strength of rubberwood plywood produced with urea-formaldehyde adhesive and

urea-formaldehyde adhesive with added borax at different percentages.
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Figure 2 Formaldehyde emission content from rubberwood plywood produced with urea-formaldehyde

adhesive and urea-formaldehyde adhesive with added borax at different loading content.
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Figure 3 Weight loss of rubberwood veneer, rubberwood plywood produced with urea-formaldehyde

and rubberwood plywood produced with urea-formaldehyde added borax after 12 weeks

of exposure to fungal decay (Trametes versicolor and Gloeophyllum striatum).
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Figure 4 Weight loss of rubberwood veneer, rubberwood plywood produced with urea-formaldehyde

and rubberwood plywood produced with urea-formaldehyde added borax after 28 days

of exposure to subterranean termite (Coptotermes gestroi).
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Figure 5 Subterranean termite infestation on rubberwood plywood produced with urea-formaldehyde

adhesive (left), a destroyed rubberwood plywood produced with urea-formaldehyde

adhesive after exposure to subterranean termite (center), and a destroyed rubberwood

plywood produced with urea-formaldehyde adhesive with 10% borax loading content

added after exposure to subterranean termite (right).
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