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WOOD SUBSTITUTED COMPOSITES FROM
RECYCLING INDUSTRIAL MATERIALS
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ABSTRACT

The research is to study the feasibility of composite from plastic mixed paper. It was found
that particles of plastic composite mixed paper use for fabrication had high quantity on screen mesh
12, which have the highest quantity 45.83% by weight which is the size of the plastic mixed paper
ratio 50: 50 average width was 3.77 mm, lengths were 8.00 mm and 0.06 mm thick and
average slender ratio was 33.31. when mixed their by different density at 3 levels which were
600 800 and 1,000 I<g/m3 found that when the density increase caused by the thickness swelling
properties after water absorption 1 and 24 hours and 24 hours after the first soak the flexure.
Elastic modulus and tensile strength perpendicular to the surface better. Compared to standard
JIS A 5908-2003: Particleboards (Type18), and particleboards TIS 876-2547 flat pressed particleboards,
flat plastic composite mixed paper found that the thickness swelling in after immersion water
1 and 24 hours pass standards define both the 2 standard.

When analysis of variance, it found that density used in the manufacture of composite from
plastic mixed paper at 600, 800 and 1,000 kg/m3 increased influence water after water absorption
features 1 and 24 hours. the flexure, Elastic modulus, Tensile strength perpendicular to the surface
and moisture differences statistically significant. The thickness swelling in after immersion water

1 and 24 hours with no significant statistical.

Keywords : Wood composite, plastic—paper
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Figure 1. Preparation of composite board from plastic mixed paper.

Screening Particle plastic mixed paper.
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Figure 2. Composite board processing from plastic mixed paper.
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Mat forming Hot pressing Conditioning

Figure 3. Production of composite boards from plastic mixed paper.
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Figure 4. Testing of composite boards. (1) Moisture content. (2) Thickness swelling and water

absorption. (3) Modulus of rupture and modulus of elasticity. (4) Internal bond.
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1. NI9AATIEATUIATBINATERNNENNTEA (ﬁﬁ]‘i’]’é‘f’]‘l«l 50:50)

Table 1. Screen analysis of plastic mixed paper ratio 50:50.

sample Sieve Screen Average particle Dimension* Slenderness  Amount
No. Aperture Ratio by
width length thickness
(mesh) (mm) weight
(mm) (mm) (mm)
(%)
-5 4.000 7.25 12.73 0.06 212.11 39.15
- 5+12 2.850 3.77 8.00 0.06 133.26 45.83
plastic
-12+20 1.275 1.80 5.00 0.06 83.40 12.20
mixed paper ") o 0.638 0.90 2.87 0.06 47.90 2.17
ratio 50:50 40,60 0370 0.44 1.26 0.06 20.97 0.43
- 60 0.250 0.30 0.62 0.06 10.37 0.22

* Each average value was measured from 100 particle.
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Figure 5. Amount by weight of plastics mixed paper ratio 50:50.
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Figure 6. Average particle dimension of mesh 5.

Figure 7. Average particle dimension of mesh 12.

Figure 9. Average particle dimension of mesh 40.
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Figure 11. Average particle dimension less than mesh 60.
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Table 2. The properties of composites from plastic mixed paper at board density 600, 800 and

1,000 kg/m3 which are temperature of 180 °C at 50 I<g/cm2 pressure to compress 10 minutes.

Density Property
(kg/m’) TS WA MOR MOE B  MC
(%) (%) (MPa) (MPa) (MPa) (%)
1Thr 24hrs 1hr 24 hrs

600 2.81a 6.79a 1650b 2666b 242a 1600 0.01Ta 183a
800 1.57a 691a 5b47a 12.70a 7.60 b 687b 0.03b 220b

1,000 1.80a 6.69a 341a 9.21a 8.01b 81Bb 0.03b 19a

JIS A 5908 : 2003 (type 18) - <12 - - >8 >2000 =0.15 5-13
HanN. 876-2547 <12 - - - =14 > 1800 =0.04 4-13
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Figure 12. The properties of polymer composites from wood plastic composite mixed paper.
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5908-2003 : Particleboards (Type 18) WATHIF9§IU HBN. 876-2547 WS AT AngL WU
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Alansusiagnuiarigs

Table 3. . Analysis of variance (ANOVA) to difference density of composite form plastic mixed paper.

Property Sum of Squares df Mean F Sig.
Squares
TS 1 hr Between Groups 7.407 2 3.703 2446  .1.08"
Within Groups 36.341 24 1.514
Totdl 43.748 26
TS 24 hrs  Between Groups 257 2 128 044 957"
Within Groups 69.593 24 2.900
Total 69.850 26
WA 1 hr Between Groups 881.455 2 440.728 20.136 000"
Within Groups 525.309 24 21.888
Total 1406.764 26
WA 24 hrs  Between Groups 1534.693 2 767.346  19.131 000"
Within Groups 962.637 24 40.110
Total 2497.329 26
MOR Between Groups 174.761 2 87.381  19.441 000"
Within Groups 107.870 24 4.495
Total 282.632 26
MOE Between Groups 2173612.1 2 1086806.037  32.051 .000 *
Within Groups 813819.78 24 33909.157
Total 2987431.9 26
1B Between Groups .003 2 .002  8.647 .001 *
Within Groups .005 24 .000
Total .008 26
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Table 3. . (continue)

Property Sum of Squares df Mean F Sig.
Squares
MC Between Groups 586 2 293 21127 000
Within Groups 333 24 .014
Total 919 26

* significant at 5% probability level. ™ non significant at 5% probability level.
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Figure 13. Products of composite boards from plastic mixed paper.
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