


JAMALUDIN KASIM ET Ai.

for processing using a disc flaker. The particles produced were then dried and screen to remove
the fines. After fines removal, the particles were further screened into>1.0 and 2.0 mm sizes.
Particles were, then, redried in the oven at 80° C for at least 48 hours before board manufacturing.

Board Manufacture

In the manufacturing of three-layer particleboard urea formaldehyde resin was used. The resin
was made available by a local resin company and was formulated according to commercial use.
The resin specifications are given in Table 1.

Table 1: Specifications of Urea- Formaldhyde Resin

Property Urea Formaldehyde

Viscosity (p) 30 C 2.50

pH 8.44

Density at 30°C 1.280

Gel Time (sec.) 46

Free Formaldehyde (%) 0.44

Solid Content (%) 65.0

Homogenous particleboards were produced with unscreened particle size (after fines removal), of
1.0mm and 2.0mm particles. The particles were sprayed with 8%, 10% and 12% resin content.
The hardener (ammonium chloride) solution used had a concentration of20% equivalent to 3% of
the weight of the resin solution used. A 1% wax content was used based on oven dry particles
weight.

For board manufacturing a weighted amount of particles was placed in the particle glue mixer
and sprayed with a resin mix containing resin and hardener. The glue mix was sprayed as a fine
mist at an air pressure of 1.8MPa to obtain an even distribution of resin over the oil palm particles.
After spraying, the sprayed particles were then manually laid in a wooden mould over a caul plate
with a dimension of 35 X 35cm and, then, pre-pressed at 3.5 MPa for 30 seconds. The wooden
frame was removed and two metal stops of 12 rom were placed near the sides of the consolidated
mat before another caul plate was laid on top of it. The consolidated mat was, then, fmally
pressed to the required thickness of 12 rom at 165°C for 6mins. and the maximum pressure at the
metal stops was set at 120MPa. The target board density was approximately 650 kgm-3. A total of
two boards were produced for each condition.

Sample Cutting and Conditioning

All the boards produced were cut according to a cutting plan made to obtain a random selection of
samples throughout the board size of 350 mm x 350mm. The sizes of the tests samples are shown
in Table 2.

Table 2: Tests Samples Sizes

Property Sample sizes No. of test pieceslboard

1. Modulus of rupture 320 x 50 mm 3

2. Thickness swelling and
50 x 50 mm 5Water absorption

The cut samples were left in a conditioning room with a relative humidity of 65 ± 5 % and a
temperature of 20 ± 2°C as required by the British Standard Method (BS EN: 1993) with a
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moisture content of below 10%.

Board Evaluation

The tests samples were tested for its mechanical properties, namely, modulus of rupture (MOR),
modulus of elasticity (MOE), internal bond (IE) and dimensional stability properties, water
absorption (WA) and thickness swelling (TS). The mechanical tests were conducted using an
Instron Universal testing machine model 4204. The test results were, then, compared with the
mean quality values as given in the British Standards (BS 5669).

Results and Discussions

Statistical Significance

Summary of the analysis of variance of resin content on the board properties is shown in Table 3.
Resin and wax content show a significant effect on all the board properties tested.

Table 3: Analysis of Variance on the Oil Palm Board Properties

Source Of MOR MOE lB WA TS

RC 2 1.52ns 2.22ns 9.92* 34.3* 36.24*

W 1 13.27* 14.98* 0.004* 476.64* 30.76*

PS 2 20.71* 4.16* 9.64* 343.43* 199.07*

WXRC 2 7.82* 11.44* 13.23* 11.4S* 0.43ns

PSX RC 4 3.12* 6.S3* 7.3S* 11.24* 27.32*

WXPS 2 6.6S* 3.94* 3.10* 30.02* 12.63*

RC XWXPS 4 1.1Sns 3.07* 2.41* 32.47* 21.40*

Note: * F-values are signiticant at p<0.05 level

Effect of Resin Content on Mechanical Properties

The effect of resin content on the mechanical properties is shown in Figure 1. Increments of resin
content showed significant effect on the mechanical properties. Increasing the resin content from
10 to 12% increased the MaR by 9.5 %, MOE by 0.3% and IE by 22%. The increase in the
mechanical properties is due to the higher resin available for bonding. Similar observations on the
mechanical properties-resin content relationship were also reported by other work on wood
(Talbott & Maloney, 1957; Moslemi, 1974), bamboo (Chew et. ai, 2003) and oil palm fruit
bunches (Shaikh et. ai, 1993).
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