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ABSTRACT : Wood Polymer Composite (WPC) has attracted a great deal of attention in environmental industries due
to renewable resources, processability, excellent physical properties and logging regulations for application to housing units
and engineering construction materials. In this study, commercial WPCs were prepared by using a modular intermeshing
co-rotating twin screw extruder. The effect of three main factors such as wood flour contents, coupling agent concentrations
and pre-treatment of wood flour on the properties of WPCs was extensively investigated. It was found that tensile strength
and thermal stability were decreased with increasing wood flour contents whereas the water absorption was increased. Addition
of maleic anhydride grafted polypropylene (PP-g-MA) into WPC exhibited better physical properties. On the contrary, the
water absorption was slightly decreased with PP-g-MA. Finally the sample, which was prepared with pre-treated wood
flour, represented the highest tensile strength. However, the water absorption of the sample was increased due to the transition
of crystalline structure of cellulose.

Keywords :wood polymer composite, twin screw extrusion, natural fiber reinforced composite, coupling agent, surface
treatment, water absorption
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Table 1. WPC Formulations

Polypropylene| Woodflour | PP-g-MA
(Wt%) (Wt%) (Wt%)
wo00d30 70 30
w00d40 60 40
wood50 50 30
wo00d60 40 60
wood50/MA2 48 50 2
wo0d50/MA3 47 >0 3
wood50/MA4 47 >0 4
NaOHWo0d50 50 Sﬁglifl
NaOHWood50/MA3 47 Sgg:;a)H 3
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Table 2. Conditions of Extrusion and Injection Molding Processes

Extrusion

Temperature (C)

Cyl 130 Screw speed 100 rpm
Cy2 140

Cy3 150

Cy4 160 Feed rate 5.2 kg/h
Cy5 160

Cy6 170 ‘
&7 180 confsicgrtf::tion 3_Kbr;(e):img
Head 190

Die 190

Injection molding

C”ielmperature (;)0 I;J:Scstlll(;;l 70 ke’
Cy2 140 i

czs 150 Eriﬁiﬁi 30 kgfom
Cy4 160 i

CiS 160 C?i?:eng 30 second
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Tensile strength (MPa)

Neat PP wood30wt%  woodd0wthe  wood S0wth  wood 6lwtl

Figure 1. Tensile strength of WPCs with different wood flour
loadings.
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Figure 2. Tensile strength of WPCs with different PP-g-MA
loadings.
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Figure 3. Tensile strength of WPCs with NaOH treated wood
flour.
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Figure 4. Impact strength of WPCs with NaOH treated wood
flour.
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Figure 5. TGA curves of neat polypropylene and wood flours
with and without NaOH treatment.
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Figure 6. TGA curves of WPCs with increasing wood flour
loading.

100

80

60

Weight (%)

Wood 50wt%
40 4 —_——— - MA2w%
_____ MA 3wt%
................ MA 4wt%
——————— NaOH treated

20 —_———— NaOH MA3wt%

0 T T T T T
0 100 200 300 400 500 600

Temperature (C)

Figure 7. TGA curves for WPCs with 2, 3 and 4wt% PP-g-MA
and NaOH treated wood flour.
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Figure 8. SEM micrographs of fracture surfaces of WPCs. (a) PP:wood flour = 50:50(wt%), (b) PP:wood flour:PP-g-MA =
47:50:3(Wt%), (c) PP:NaOH treated wood flour = 50:50(wt%), and (d) PP:NaOH treated wood flour:PP-g-MA = 47:50:3(wt%).

@ (b)
Figure 9. SEM micrographs of wood flour surfaces. (a) Untreated wood flour and (b) NaOH treated wood flour.
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Table 3. Water Absorption of WPCs

2h immersed|2h immersed

Wood flour 30wt% 0.118 0.234

Wood flour 40wt% 0.146 0.387

Wood flour 50wt% 0.269 0.696

Wood flour 60wt% 0.398 0.951

Wood flour 50wt%/PP-g-MA 2wt% 0.265 0.654
Wood flour 50wt%/PP-g-MA 3wt% 0.240 0.598
Wood flour 50wt%/PP-g-MA 4wt% 0.229 0.585
NaOH treated Wood flour 50wt% 0.384 0.889
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