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Table 1. The mix design of materials.

ot POl g5 (o y3) g 3,1 (A 3) s b (PhC) *saeS i
Type of chemical modification ~ Wood flour (%) Polypropylene (%) Coupling agent (phc)
Lo ¢
S o 60 40 4
(Untreated)
: o
O 60 40 4

(Acetylation)

O 60 40 4
(Benzoylation)

Yl

SRS 60 40 4
(Mercerization)

*Per hundred compound
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Figure 1. Effect of chemical modification of wood flour on long-term water absorption of wood
plastic composite.
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Figure 2. Effect of chemical modification of wood flour on long-term thickness swelling of wood
plastic composite.
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Figure 4. Consistent experimental data with humidity coefficient diffusion in wood plastic composite.
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Figure 5. Calculation method humidity coefficient diffusion in wood plastic composite.
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Table 2. Humidity coefficient diffusion and their characteristics for wood plastic composite.

gLl b 4 Oy Ol

ool ety Cosb, oLl e

Lol ~o! .
L){C“ht“am%:.al ol (cel) (42,5) (m?/s)
modification Amount (") Time to reach saturation ~ Maximum of water Humidity coefficient
point (hours) absorption (%) diffusion (m%/s)
e 05 0.45 672 10.05 7.85%x10°
(Untreated)
o}wb;ﬂ_f 0.43 1008 8.45 2.82x10°
(Mercerization)
O 0.43 1176 7.08 1.96x10°
(Benzoylation)
Ol 0.41 1344 55 1.58x10°

(Acetylation)
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Table 3. Thickness swelling rate with its related characteristics for type of chemical modification.

Sl SuiSly andy ad sl Cwlis sl Calbs
il !
chemical (20 (mm) (mm) Ksrx103(h%) s
modification Maximum of Primary Final thickness
thickness swelling (%)  thickness (mm) (mm)
Dl Ok
X ) 4.2 3 3.126 8 0.66
(Untreated)
Yl
SR 3.85 3 3.115 6 0.34
(Mercerization)
Yol
ST 3.35 3 3.1 5 0.26
(Benzoylation)
3 g Mtosl
N 3.1 3 3.09 6 0.24

(Acetylation)
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Figure 6. The difference between predicted and measured values in long-term thickness swelling test
for acetylation.
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Figure 7. Relation between water absorption and thickness swelling in wood plastic composite.
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Abstract

Background and objectives: Wood plastic composite that briefly (WPC) are
called are a new class of composite materials that in recent years have been
attended by many researchers and industries. Since, the major part of these
composites is the wood flour, these composites such as wood are moisture
absorbent. So, this research with aim of evaluation the effect of chemical
modification of wood flour on long-term water absorption and thickness swelling,
humidity coefficient diffusion, thickness swelling rate and morphological study of
wood plastic composite was done.

Materials and methods: For this purpose first, wood flour with acetic acid, benzyl
chloride and sodium hydroxide were modified separately. For ensure the chemical
modification, Fourier transform infrared (FTIR) spectroscopy tests was done.
Wood flour (60 wt %), polypropylene and MAPP (4 phc) were mixed by extruder
and the test specimens were fabricated using the injection molding machine.
According to the ASTM D 7031-04 standard, the long-term water absorption and
thickness swelling were measured. Morphological study of wood plastic composite
was done by scanning electron microscopy.

Results: The result showed that long-term water absorption and thickness swelling,
humidity coefficient diffusion and thickness swelling rate decreased by chemical
modification of wood flour. The Result of infrared spectroscopy revealed that the
chemical modification of wood floor caused to decrease the intensity peak of
hydroxyl groups. Scanning electron microscopy images showed that chemical
modification of wood flour led to improve the interface between wood and plastic.
The highest weight percentage gain of wood flour was observed for modification
by benzoylation.

*Corresponded author: Saeed.am17358@gmail.com
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Conclusion: The chemical modification of wood flour for improvement of the
interface between two phases of wood and plastic is a good idea. This modification
reduces the radius of irregularly capillary tubes in wood plastic composite and
decreases the available hydroxyl groups for creating hydrogen bonds with water
molecules. These factors improve the physical properties of wood plastic
composite, such as water absorption, thickness swelling.

Keywords: Humidity coefficient diffusion, Thickness swelling rate, Infrared
spectroscopy, Chemical modification
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