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Article Info ABSTRACT

Article type: Background and Objectives: Wood-plastic composites are produced by
Full Length Research Paper  combining thermoplastic polymers with organic, inorganic, and natural
fillers. The natural fillers, however, exhibit incompatibility with the non-
polar polymer matrix, resulting in weak adhesion at the interface between

Article h,'Story: wood fibers and the polymer. This lack of adhesion hinders stress transfer
Received: 11.16.2023 - . . .

Revised: 12.18.2023 from the polymer to the wood fibers, ultimately leading to a decrease in the
Accepted: 12.18.2023 mechanical and physical properties of the final product. Previous research

has suggested that, aside from utilizing coupling agents to enhance the
adhesion between fibers and the polymer matrix, modifying the natural

Keywords: fillers can also improve the properties of wood-plastic composite products.
Acrylate modification, In this study, the impact of chemical modification using glycidyl
Morphology, methacrylate and methyl methacrylate on the lignocellulosic fillers was

Physical properties,
Thermal stability,
Wood plastic composites

investigated in terms of their effect on the functional properties of
polypropylene-based wood-plastic composites.

Materials and Methods: Poplar wood flour was subjected to modification
using glycidyl methacrylate (GMA) and a combination of glycidyl
methacrylate/methyl methacrylate (GMA/MMA) under an argon gas
atmosphere. The resulting changes in chemical structure, thermal stability,
and physical properties were assessed for both the control and modified
flours. To create wood-plastic composites, samples were prepared using
control flour and polypropylene in weight ratios of 80:20, 70:30, and
60:40%. The composites were manufactured through the injection molding
method, both with and without the inclusion of MAPP (Maleic Anhydride-
Modified Polypropylene). Additionally, flours modified with glycidyl
methacrylate and glycidyl ethacrylate/methyl methacrylate at the same
weight ratio were also employed in the composite production. The physical
properties of the composites were evaluated according to ASTM standard
D 570, and the morphology was examined using field emission scanning
electron microscope images.

Results: Based on the findings, the modification of wood flour using
acrylate compounds such as glycidyl methacrylate and methyl methacrylate
led to significant improvements in the thermal stability and physical
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properties of the flour. The FTIR results revealed that the combined
modification of glycidyl methacrylate/methyl methacrylate under benzoyl
peroxide resulted in more noticeable chemical changes in the wood flour
compared to modification with glycidyl methacrylate alone. This can be
attributed to the polymerization of methyl methacrylate. As the ratio of
natural filler increased, the water absorption of the product also increased.
The modification of wood flour with glycidyl methacrylate as a
bifunctional agent enhanced the adhesion and compatibility of the methyl
methacrylate polymer with the cell wall of the wood flour. The reaction
between the cell wall and glycidyl methacrylate reduced the moisture
absorption potential of the cell wall by altering the structure of
holocellulose and reducing the hydroxyl groups. Consequently, the
physical properties of the resulting product improved due to enhanced
compatibility between the flour, methyl methacrylate and the matrix.

Conclusion: When comparing the modification of glycidyl methacrylate
with glycidyl methacrylate/methyl methacrylate, the combined modification
resulted in a more uniform structure and improved compatibility between
the components. As a result, there was a more pronounced enhancement in
the physical properties of the composite compared to the modification of
the cell wall with glycidyl methacrylate alone. This effect became
increasingly noticeable as the filler ratio increased.
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Foroogh. 2024. Effect of acrylate modification of wood flour on the structural characteristics
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Figure 1. The FTIR of wood flours: Control, modified with: glycidyl methacrylate (GMA) and glycidyl
methacrylate/methyl methacrylate (GMA/MMA).
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Figure 2. Thermogravimetry analysis of wood flour samples: a) TGA and b) DTG: Control (W), modified
with: glycidyl methacrylate (GMA), glycidyl methacrylate/methyl methacrylate (GMA/MMA).
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Figure 4. The reaction scheme of glycidyl methacrylate (A) and glycidyl methacrylate/methyl methacrylate (B)
with wood flour.

alie 3 dald (58 he oS3 SU 5t st
oals C)Lo\ L aS sl s (Spedy ey o3be b
Shasm ol Ol mli el il
Sl s g dald glad s JJVS aJ.,J:CM.p\
SLd s o Ll gme OVl (g sabss Ol
Sl 5eS A8 sdalie el L eS|
L osdioMol s 3T Gl ladised & by

3 D Slan et 3 Syl

M

S gz (S L0
slaaisms ol Sl g KT 2 5 O il
B oY Y g 3l G b edi Mol 5 dals
Q)A)T GL:J C,.w‘ ol oJ‘J dl.;...’ 0 ‘}KJ DL Ju.ﬁ).)
G il b S gba oS sls ol of ol
A R B P O
J‘.’."‘?“‘?kf b oMCB'\..a‘ < JJT é}l} ab)jb_é B
ont ol g Jlagme SO ST fae/ DL Sl



VERT € 0)lond v 093 (K> 5 g2 (55918 9 poke S g5y 4 pul

— 9 A
S 8 a
Q.\C/ 7_ b b
32 & c c
l—HS_
J~§4-Cd d  de e cd de e
28 3
alir] i
351, ﬂ [ ”
= 5 o < <|3v o <« «|Bv o <« <
£ g > = £ %2 5 2|8 & 5 3
s S =| s s O 2|l s O 2
O = < (@) = < o = <
g > S = [ s
c [0} c O] c O]
o o o
O @) O
Yn Vn ?n

(00 33) w92 33T s
Ratio of wood flour (%)

.a-&f»c}\.ﬁ‘ 9 dald g 5,1 Cilise slcas sl SN ui Cde -0 IS5
Figure 5. Water absorption of WPC containing different ratios of control and modified wood flour.

sladgd u Aoy 40 Cld‘” BERNTSIE ey g;.t.\...}l.gamcbtp\ Slad sal ng-gvf;.j =
LSﬁ;UT &\)S}Meu&w Mul{eu\ﬁc}hﬂ‘ eMuw-\Jg.\i)b Loy 0 j\w' AR < JJT
s limhol g 351 Ao b (gl gladised o A 2L s bl sl e
TVYA 5 8V/EY s 54 GMA/IMMA , GMA L oS 5 s Rl L sddeNol lad s
A o
2 v a
.‘51\ ?’ - N
3 o b b
x W d c c
I . :
gl
o < < o < < a < <
% > = < = > X > S
= © § = © § = © §
£ S | £ S | £ >
s © S O s ©
O o O
A\ A \

(002) 92 8,1 Coand
Ratio of wood flour (%6)

SAEol 5 dald Oz 3,1 e sl ol e sz 52,80 @D - IS
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