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Abstract: Wood plastic composites (WPCs) are attracting a lot of interest recently. In this study, wood flour/
polyethylene (PE) composites panels comprised of a coupling agent and nanoclay were prepared by melt—
blending followed by compression molding. Five maleic anhydride grafted polyethylene (MAPE) coupling
agents were tested, and the best choice and its optimum content were determined. The mechanical
properties of the WPCs were measured by UTM, and the thermal properties were measured by TGA,
DMA, DSC, and TMA. Adding just a small amount (1 phr) of organoclay made the tensile and flexural
strength and the crystallinity of the WPC somewhat increase and the storage modulus and dimensional
stability of the WPC largely increase. SEM images showed that the coupling agent drastically improved

wood flour/PE interfacial bonding. Selecting the best coupling agent optimized content and adding a small

amount of organoclay resulted in a high performance wood flour/PE composite.

Keywords: wood flour, high density polyethylene, maleic anhydride grafted polyethylene, organoclay,

composites.
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Table 1. Composition and Mixing Conditions of WPCs
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Sample Wood Polyethylene  Coupling agent MAPE ~ Montmorillonite Cloisite 20A Mixing time Mixing temperature
(part) (part) (part) (phr) (min) ()
W40P60 40 60 0 0 15 150
W40P60C2 40 60 2 0 15 150
W40P60C3 40 60 3 0 15 150
W40P60C5 40 60 5 0 15 150
W40P60C3M1 40 60 3 1 30 150
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Figure 1. Torque changes with mixing time during melt blending
of WPCs.
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Figure 2. Tensile and flexural strength of WPCs having different
coupling agents.
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Figure 3. Tensile and flexural strength of WPCs with coupling
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Figure 4. Tensile and flexural strength of WPCs showing the
effects of the coupling agent (100D) and organoclay.
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Figure 5. TGA curves of WPCs showing the effects of coupling
agent (100D) and organoclay.
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Figure 6. Storage modulus changes of WPCs with temperature.
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Table 2. T,,, AH; and X, of PE and WPCs

Sample T (C) AH(J/g) X (%)
HDPE 133.32 184.5 63
W40P60 134.62 123 69.9
W40P60C3 135.60 127.7 72.6
W40P60C3M1 135.92 129.9 73.9

Table 3. Thermal Expansion Coefficients and Dimension Changes
of WPCs

Sample a;at =30 C ag at 40 T AL
(um/mC) (um/mC) (%)

W40P60 88.9 129 0.98
W40P60C3 76.1 124 0.81
W40P60C3M1 66.9 81.8 0.73

“Dimension change between —30 C and 40 TC.

SHRT R

Figure 7. SEM images of the impact—fracture surfaces of (a)
W40P60; (b) W40P60C3; (c) W40P60C3M1.
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