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Table 1. Characteristics of polypropylene.
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Table 2. Analysis of variance of the effect of the variables on modulus of elasticity and bending strength.

Sl oSl syl ar s

S5 o3l (sl

R F Ol S o
P Mean square df Source of variation Measurement factors
% oS s 5
0.002 16.02 455 1 -
Coupling agent type
sk Lyl
0.000 16.06 4.56 1 o
Mixing method
ok P TR #oliS 5 et s glie
0.001 13.05 3.71 1 o - e
Coupling agent type * Mixing method Bending strength
et
0.284 32
Error
35 &
Total
ok bw\;g “ 2 5
0.009 7.62 350844.2 1 -
Coupling agent type
* Lo
0.0001 24.46 1126261.2 1 o
Mixing method
* LYl iy, # sdiS ; ez J g
0.014 6.76 311491.6 1 o - el
Coupling agent type * Mixing method Modulus of elasticity
et
46039.88 32
Error
35 &
Total

Ao 30 Ck—w))d)b&&.a#g.r\.ﬂ)é\ Cl:ﬂﬂ)zhg)bd;m

**Significant differences in level 1%, *Significant differences in level 5%.
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Figure 1. The effect of different treatments on bending strength.
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Figure 2. The effect of different treatments on modulus of elasticity.
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Table 3. Analysis of variance of the effect of the variables on internal bonding.

Sl e e

REBIECSE

Sols sme F O s o
P Mean square df Source of variation
* oS i & &
0.0001 38.65 0.0143 1 &
Coupling agent type
wox Lo
0.000 48.64 0.018 1 o
Mixing method
sox LYl gy oS i 5 g
0.001 4324 0.0162 1 (alte <
Coupling agent type * Mixing method
Lo
0.00037 32
Error
35 &
Total

**Significant differences in level 1%.
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Figure 3. The effect of different treatments on internal bonding.
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Table 4. Analysis of variance of the effect of the variables on water absorption and thickness swelling after 2h
and 24h immersion in water.

Sl one F ubufu,.il,.» 3l am s u.jm:dcwﬂ oS3l gla, S
P Mean square df Source of variation Measurement factors
*x oS i 5
0.0007 14.21 75.06 1 &

Coupling agent type
Ll oy,

0.0001™ 205 108.25 1
Mixing method
* Lot gy # ediS s ¢ g tela ¥ e Ol Gl
0.016 2.06 10.90 1 o - S T T S
Coupling agent type * Mixing method Water absorption after 2h
et
5.28 32
Error
35 &
Total
% oS s 5
0.001 11.56 189.23 1 ey
Coupling agent type
sk LYl
0.0004 15.39 251.86 1 o
Mixing method
* Lot gy # ediS b g mela Vi ae Ol Gl
0.035 3.07 50.34 1 o S R
Coupling agent type * Mixing method Water absorption after 24h
et
16.36 32
Error
35 &
Total
* oS s 5
0.019 8.18 5.32 1 -
Coupling agent type
sk Lyl
0.0076 10.93 7.11 1 o
Mixing method
. LYl g, # odiS i 55 tell Y 5l dey Sl SALS]
0.012 3.35 2.18 1 o - Sl VSl el S5
Coupling agent type * Mixing method Thickness swelling after 2h
et
0.65 32
Error
35 &
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oS s 5
8.58 6.09 1 -
Coupling agent type
SANTRUp
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Mixing method
LYl iy, % eSS 5 “ell Vel de s SULES]
3.11 2.207 1 e A == Sl VE 5l ey Cabis (S48
Coupling agent type * Mixing method Thickness swelling after 24h
et
0.71 32
Error
35 &
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**Significant differences in level 1%, *Significant differences in level 5%.
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Figure 4. The effect of different treatments on water absorption after 2h and 24h immersion in water.
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Figure 5. The effect of different treatments on thickness swelling after 2h and 24h immersion in water.
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Abstract

Background and Objectives: Wood plastic composite products have received many researches’
attention in recent years. A major part of the composite combination is lignocellulosic materials. One
disadvantage of natural fibers is the incompatibility between hydrophilic natural fibers and
hydrophobic polymers. This problem can be reduced by incorporation of coupling agent into the
compound. Because of the adding of coupling agent, the interface between two phases of
lignocellulosic fiber and polymeric matrix improve. This study was carried out with the aim of
investigating the effect of two types of coupling agent on the mechanical and physical properties of
the particleboard made of polypropylene- poplar.

Materials and Methods: In this research, the mixing ratio of poplar wood to polypropylene at level of
90:10 was used. Phenol formaldehyde resin used as 8% of dry weight of raw material. Two types of
coupling agents of triethoxymethylsilane and maleic anhydride grafted to polypropylene in level of 6
percent based on dry weight of polypropylene were used. Coupling agents were used in two different
methods including inside the resin and on the polypropylene particles. After the mixing process raw
material together, mat at temperature of 180 °C for 5 minutes under hot press was placed. The physical
and mechanical properties were evaluated according to European standards set of EN. Physical and
mechanical properties of panels analyzed using factorial analysis in 5% probability level.

Results: The results showed that the adding of both types of silane and MAPP coupling agents
improved the bending strength, modulus of elasticity and internal bonding, while decreased water
absorption and thickness swelling of the boards compared to the control sample (without coupling
agent). MAPP coupling agent created more favorable properties in the boards compared to the silane
coupling agent. The adding method of coupling agent on the polypropylene particles in comparison
with inside resin improved the physical and mechanical properties of the boards. Because in the
adding method of coupling agent on the polypropylene, all of the coupling contents are placed on the
polypropylene particles, and therefore, the presence of the coupling agent on the interface between
the polymer phase and the reinforcement phase increases.

Conclusion: According to the results of this research, the use of coupling agent increased
significantly the dimensional stability of the boards. The adding of coupling agents increased
bending strength, modulus of elasticity and internal bonding of boards. Compared to the properties
of the boards produced by EN standard, with adding method of MAPP on the polypropylene can be
produced particleboards with favorable properties for use in wet conditions (Type P3).

Keywords: Coupling agent, Maleic anhydride grafted to polypropylene, Physical and mechanical
properties, Triethoxy methyl silane
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