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Properties of Recycled—Polypropylene/ Wood-Fiber Composites
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Abstracts; A kind of recycled polypropylene was selected as a raw material to make composite with
wood fibers. This study evaluated the effect of polypropylene content, additives, density, and fiber
size on the performance of the wood-plastic composite. The result showed that increasing
polypropylene content improved the overall board performance. Adding additional binders to the
wood-plastic composite manufacturing process reinforced the fiber-bonding which could in turn
enhance the board properties. Increasing the product's density was the most effective way to improve
bending properties. Fiber geometry was also found to affect board bending properties. It was
recommended the following process parameters; 40% recycled polypropylene, 2% PAPI additive
need to be used in making the wood-plastic composite with board density of 1. 05 g/cm®.
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Tab.1 Geometry and percentage of wood fibers
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Tab.2 Processing parameters and
their levels for experimental design
K¥E PPHB/Y% MHERFE BHE/ (g-m™® HEBS

1 1(20) 1€0) 140. 75) 108D

2 120 2(2%PAPD 2€0. 90) 2(h )
3 10 3(5%MF) 3(1.05) 3¢

4 2(30) 1(0) 2(0. 90) 3(1. 05)
5 2(30) 2(2%PAPD 3(1.05) 1€0.75)
6 2(30) 3G5%MP) 1€0. 75) 2(0. 90)
7 3(40) 1(0) 3(1. 05) 2(0. 90)
8 3(40) 2(2%PAPD) 1€0. 75) 3(1.05)
9 3(40) 3(5%MF) 2(0. 90) 1(0.75)
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Tab.3 Ranges of compaosite properties
TERE KF PPHB HEMRE FREE A4RS

1 18.18 18.54 16.46 1471
10.91 6.81 12,17 9.37
TS/9

/% 4.67 8. 40 5.12 9.68
®E  13.51 1173 11.34 5. 34

1 0.595 0.673 0.824  1.267

1.109 1. 387 0.985  0.862

1B/MEx 1.502 1.146 1397 107
®E 0907 0.714 0.574  0.405

1 213 2 209 1796 2313

2 536 2524 2316 2795

MOE/MPa

2720 2 657 3278 2283

£ 586 448 1481 512
1 26.89 27.79 25.86 3507
35.23 35. 64 3.08  37.23

MP
MOE/MPa 39.61 38.30 479 20.42
E&E  12.72 10.50 18.94 7.8
1 0320 0.378 0.552  0.802
0. 655 0. 876 0.615  0.541
BTIB/MPa

1.018 0.740 0. 827 0.651
H#E  0.698 0. 499 0. 275 0. 260
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Tab. 4 Expected performance of composite made
with the selected processing parameters

F2HEE TS/% IB/MPa MOR/MPa MOE/MPa  BTIB/MPa
iHE 0 1. 94 55. 54 3928 1.520
BiFf§ 2.89 1.99 53.70 3752 1.760
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