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1- Wood Plastic Composites (WPCs)
2- Mercerization

3- Acetylation

4- Benzoylation

5- Acrylation
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Table 1. The composition of WF/PP composite formulations.

(Phe) sS850 (oys) osp b (ho)s) g 3] b POl e oslad
PP-g-MA (phc)  Polypropylene (%) Wood flour (%) Chemical modification ~ Treatment
2 40 60 Untreated 1
2 40 60 Mercerization 2
2 40 60 Acetylation 3
2 40 60 Benzoylation 4

1- Haake Internal Mixer
2- Injection Molding
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1- Derivative Thermogravimetric (DTG)
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1- Sessile drop
2- Fourier Transform Infrared Spectroscopy (FTIR)
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Figure 1. FTIR Spectra of WF/PP composites: (a) Untreated (b) Mercerization (c) Acetylation (d)

Benzoylation.
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Figure 2. Effect of chemical modification of wood material on weight loss of WF/PP composites.
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Figure 3. Effect of chemical modification of wood material on derivative weight loss of WF/PP
composites.
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Table 1. Effect of chemical modification of wood material on thermal properties of WF/PP
composites.

S5k Olzee cnileslS Skl osdsle sl 3ol
X (%) AH,, (J/9) T. (°C) Tm (°C) Chemical modification
57.53 79.4 128.5 161.3 Untreated
59.78 82.5 130.4 164.7 Mercerization
61.37 84.7 132.2 166.4 Acetylation
60.36 83.3 131.3 165.5 Benzoylation
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Figure 4. Effect of chemical modification of wood material on the contact angle of WF/PP composites.
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Abstract

Background and objectives: In recent years, natural fibers have made significant
contributions to the plastic industry, which has led to the emergence of wood
plastic composites (WPC) in the construction industry. Products such as decking,
fencing, siding, window framing, and roof tiles are being introduced into the
market. The uses of wood plastic composites are also increasing in automative,
transportation, military, and etc. Despite the widespread application, the natural
fibers have some disadvantages, such as lower processing temperature, and
incompatibility between the hydrophilic fibers and hydrophobic polymers. This
problem can be alleviated by incorporation of coupling agent into the compound
and modification of the fibers. This research was carried out to investigate on the
effect of chemical modification of wood material on the thermal properties and
wettability of wood flour - polypropylene composites.

Materials and methods: Firstly, the different chemical treatments on wood flour,
namely mercerization, acetylation and benzoylation were done. Then, the
chemically treated fibers with polypropylene and coupling agent were compounded
by an internal mixer, and samples were fabricated by injection molding. The
weight ratio of wood flour was 60% based on the total weight of composites. The
amount of PP-g-MA as was fixed at 2 phc for all formulations. Thermal properties
and fractional crystallinity of samples were studied by thermogravimetric analysis
(TGA and differential scanning calorimetriy (DSC), and then compared with those
of untreated samples. The wettability of chemically treated samples were also

*Corresponding author: b.kord@standard.ac.ir
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measured by sessile drop method to determine the water repellency, and compared
with those of untreated samples.

Results: Results indicated that the thermal stability of composites increased by
applying chemical treatments due to improving the interface adhesion and good
wettability. Furthermore, the fractional degree of crystallinity of chemically treated
samples increased due to the growth of crystals and the formation of nucleates in
the polymer matrix. Furthermore, the distributions speed of the water droplet on the
samples decreased by applying chemical treatments due to the increasing of contact
angle evolution time of the water droplet on the sample surface. FTIR spectra of
treated fibers showed that the intensity of the bonds at 3400 and 1740 cm™ change
due to reaction of O-H groups and formation of ester groups in samples.
Conclusion: Based on the findings, it can be concluded that the chemical
treatments have improved the thermal stability and hydrophobicity of composites.

Keywords: Composite, Chemical modification, Water absorption, Thickness
swelling, Contact angle
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