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Abstract

Mixture experimental design and response surface methodology were used to optimize the formulation
of rubberwood flour-polypropylene composites after water immersion. The mixed materials were formed into
panels using a twin-screw extruder. The overall composition, including recycled polypropylene (rPP), rubberwood
flour (RWF), coupling agent, and ultraviolet (UV) stabilizer, significantly affected on water absorption, flexural
strength (MOR) and flexural modulus (MOE). The increasing addition of RWF in the rPP composites increased
the water absorption. MOR slightly increased with an increase of RWF after 2 weeks of water immersion but it
significantly decreased after 4 weeks. Likewise, MOE of the composites decreased with an increase of RWF after
2 and 4 weeks of water immersion. Furthermore, regression models fitted of water absorption, MOR, and MOE
were used to optimize the proportions of rPP/RWF composites after water immersion, and optimal proportion

found was 68.9 wt% rPP, 25.0 wt% RWF, 4.9 wt% coupling agent, 0.2 wt% UV stabilizer, and 1.0 wt% lubricant.
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M 1 drunauiazveuavesdurauiivh Feenuuumsnaaea
Component Proportion restriction (wt%)
rPP (Xl) 50 < < 70
RWF (Xz) 25 < < 45
MAPP (X3) 3 < <5
UV stabilizer (x4) 0 < <1
Lub (x<) =1
ﬂ1§1ﬂ°?i 2 §ﬁ51d3uWﬁili]'lﬂﬂ'ﬁﬂ'f]ﬂll'ﬂ‘ﬂﬂ'ﬁﬂﬂaﬂﬂuﬂﬂwﬁuLlﬁgsi’l}ﬂlluﬂi]']ﬂﬂ151/]ﬂa@\1
Run Mixture fraction (wt%) Water absorption (%) MOR (MPa) MOE (GPa)
No. X X X, X, X 2W 4W 6W 2W 4 W 2W 4 W
1 63.9 29.9 4.5 0.7 1.0 1.68 2.55 3.28 38.8 38.6 1646 1669
2 70.0 25.0 3.0 1.0 1.0 1.23 1.97 2.53 36.8 36.4 1638 1667
3 50.0 43.0 5.0 1.0 1.0 4.79 7.28 8.60 37.4 30.0 1661 1528
4 54.9 38.9 4.5 0.7 1.0 3.40 5.38 6.73 394 334 1762 1622
5 59.5 34.5 5.0 0.0 1.0 2.58 4.09 5.20 40.4 34.5 1799 1652
6 55.4 39.9 3.5 0.2 1.0 3.15 5.10 6.31 39.0 342 1622 1525
7 59.5 34.5 4.0 1.0 1.0 3.89 3.96 5.12 34.8 33.6 1535 1518
8%* 59.5 34.5 5.0 0.0 1.0 2.98 4.51 5.67 39.0 34.6 1656 1567
9 50.0 443 4.3 0.5 1.0 4.15 6.34 7.87 399 335 1622 1605
10 68.0 25.0 5.0 1.0 1.0 1.00 1.60 2.13 37.6 36.2 1709 1695
11 50.0 45.0 3.0 1.0 1.0 5.71 8.63 9.80 35.5 32.8 1428 1406
12%* 50.0 43.0 5.0 1.0 1.0 4.15 6.49 7.95 36.2 29.2 1688 1603
13 60.3 353 3.0 0.5 1.0 2.44 3.98 5.00 36.6 34.7 1754 1657
14 64.9 30.4 3.5 0.2 1.0 1.87 2.92 3.68 40.5 38.0 1659 1599
15% 70.0 25.0 3.0 1.0 1.0 1.06 1.76 2.28 35.8 35.6 1647 1669
16 51.0 45.0 3.0 0.0 1.0 4.62 7.21 8.79 42.5 34.8 1530 1448
17* 51.0 45.0 3.0 0.0 1.0 4.35 6.76 8.44 40.9 332 1636 1594
18* 50.0 45.0 3.0 1.0 1.0 5.33 7.94 9.65 35.6 32.2 1463 1429
19 70.0 25.0 4.0 0.0 1.0 0.97 1.49 1.96 38.6 38.6 1567 1508
20 69.0 25.0 5.0 0.0 1.0 0.99 1.42 1.86 42.2 394 1666 1615
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