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A B S T R A C T

Polyolefins are formed by the polymerization of olefin monomer units such as ethylene, styrene, and vinyl
chloride. Polyolefins composites are a mixture of polyolefins with different types of other polymers, re-
inforcements, or fillers. Blending neat polyolefins with composites widens its uses in various applications that
require high efficiency in the areas of environmental degradation, impact resistance, fire and chemical resistance,
or strength. In this review, the effects of blending neat polyolefin with other types of polymers or wood fibers on
the properties of neat polymers have been represented. Moreover, this review reveals the importance of a
coupling agent or compatibilizer in the improvement of the polyolefin’s compatibility with the other added
components.
1. Introduction

Polymer blending is a cheap way to innovate new materials that have
the advantageous properties of more than one polymer and get materials
with improved properties and cost. This process needs to utilize appro-
priate compatibilizers to enhance the difficult polymers’ dispersion in
each other and to avoid the phase separation that occurs under stress due
to their immiscibility and incompatibility [1, 2, 3].

Compatibilizers are always added in a concentration range of 2–5
wt.% during the manufacturing process. During the manufacturing pro-
cess, the melting point is an essential factor that enables the polymers to
flow easily in the extruder. Mao et al. [4] proved that if a mixture con-
sisted of more than one polymer type, the processing temperature should
have been above any polymer’s melting point to avoid the thermal
degradation of that polymer which led to weakness in the mechanical
properties. Mixing immiscible polymers have various types of morphol-
ogies depending on components, viscosity ratio between the ingredients,
interfacial tension, elasticity, and the conditions of the processing [5, 6].

Polyolefins and wood flour (WF) or fiber have poor compatibility
with each other due to the non-polar hydrophobic nature of the poly-
olefins which interferes with the polar hydrophilic nature of the wood
[3]. Therefore, a coupling agent or compatibilizer is necessary to ensure a
homogeneous mixture [7]. Compatibilizer such as maleic anhydride is
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fundamental to making a crosslinking structure on the surface of wood,
enhancing the compatibility of polymer wood composites via grafting the
polymer matrix onto wood [8].

Wood-plastic composites (WPCs) represent considerable merits like
higher durability, absorbing lower humidity, requiring less mainte-
nance, and having higher resistance to fungi activities when exposed to
water since WPCs absorb lower amounts of water [9, 10]. Sun et al. [11]
stated that it was suitable for wood-plastic composites (WPC)
manufacturing to utilize polymer that had a melting point lower than
wood degradation temperature (200 �C). Hence, the mixing tempera-
ture should be less than 200 �C which is compatible with many types of
polymers as shown in Table 1 that can form good mixtures with wood.
Despite polystyrene’s high melting temperature (240 �C), it can form a
suitable mixture with WF at a mixing temperature lower than 200 �C
[12, 13].

Polymer compounding has been improved for enormous piping ap-
plications such as chemical-resistant trim, exterior body trim and mold-
ing, tubing, hoses, gear shifter knobs, and interior console covers [14,
15]. Polymer compounding has been utilized extensively in a wide range
of construction products for more than 50 years such as [16]: Window
seals, drywall accessories, weather-strip, and screen spline, flooring,
roofing, concrete water stops, weatherable cap stock for exterior trim,
and electrical insulators. Moreover, polymers compounds are also
2022
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Table 1. Melting points of different polymers.

Polymer Melting point (�C)

HPDE 130

PS 240

LLDPE 123

PP 170

PVC 180

Table 2. The influence of blending the wood fiber with polystyrene on the me-
chanical properties.

Fiber content (wt.%) Stress (MPa) Elongation (%) Modulus (10 �2 MPa)

0 34.2 2.6 15.9

10 37.5 2.8 16.5

20 37.7 2.5 18.8

30 39.1 2.4 20.1

40 38.6 2.2 21.5

Figure 1. Influence of the wood fiber weight percentage on the mechanical properties
elongation at yield or break [21].
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utilized in medical applications for more than 50 years due to their
safety, low cost, chemical stabilization, and biocompatibility [14, 15].

In this review, different polymer mixtures with wood and other types
of polymers have been represented and the effects of mixing wood fiber
on the mechanical properties of polyolefins have been investigated.

2. Polystyrene—wood fiber blend

Wood fiber is a hydrophilic material owing to the presence of hy-
droxyl groups, however, polystyrene (PS) is a non-polar hydrophobic
material, leading to poor compatibility between PS and wood fiber.
Ferraz et al. [17] evaluated the suitability of wood fibers for
general-purpose polystyrene in the existence of coupling agent isocya-
nate. The usage of coupling agents such as isocyanate was fundamental to
boosting the mechanical properties of wood-polystyrene composites. The
mixing temperature between 175-190 �C represents the best mechanical
properties enhancement. Table 2 represents the enhancement of the
polystyrene mechanical properties after adding the wood fiber [18]. The
results revealed that adding wood fiber up to 30 wt. % improves the
stress, above this amount, the stress decreases. For elongation, it
of wood HDPE composites. (a) tensile strength, (b) modulus of elasticity, and (c)



Table 3. Properties of coupling agent.

Coupling agent Density (Kg/m3) MW (g/mol) Acid number (KOH/g) Tensile strength (MPa) Storage modulus (GPa)

MAPE 960 59700 6 22.55 4.09

OPE 960 7500 17 19.46 3.39
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decreases with raising the amount of wood fiber, while the modulus in-
creases proportionally with the wood fiber amount.

Kosonen et al. [19] revealed that hydrophilic-hydrophobic block co-
polymers such as polystyrene-block-poly (styrene-co-methacrylic acid)
can be utilized to improve the PS and WF compatibility by producing
hydrophobic coatings on the wood surfaces. The results proved better
mechanical properties such as yield strength, ultimate stress, and ulti-
mate strain of the WF coated with polystyrene-block-poly (styr-
ene-co-acrylic acid) than the uncoated one. These testimonies evidence
that subjecting block copolymers on wood surfaces can produce a ho-
mogenous mixture with better mechanical properties of
wood-thermoplastic composites in a manner that is both economic and
environmentally friendly [19, 20].

3. High-density polyethylene-wood blend

Wood fibers could not mix readily with non-polar polyolefins such as
high-density polyethylene (HDPE). The tensile strength decreases and
the modulus of elasticity increases for the HDPE/Wood blend with
raising the wood content because of the weak dispersion of wood during
the blending fabrication as shown in Fig. 1a, b, and c.

Consequently, a compatibilizer such as stearic acid is utilized to
improve the fiber dispersion in the HDPE and enhance the mixture
properties [22, 23]. Moreover, maleated polyethylene (MAPE) or maleic
anhydride grafted–polyethylene (MA-g-PE) is exceedingly utilized as a
coupling agent in HDPE-wood composites [24].

Kalmegh [25] inspected the influence of WF particle size on the
mechanical properties of the wood-HDPE mixture. The wood polymer
composite (WPC) was synthesized by mixing HDPE (30 wt.%) with wood
(70 wt.%) at a temperature of 185 �C in presence of maleic anhydride
polypropylene (MAPP) as a compatibilizer. The wood’s two-particle sizes
were 40 and 80 mesh. The study revealed that the modulus of elasticity
(MOE), modulus of resilience (MOR), and maximum tensile strength
(MTS) increased by raising the particle size from 40 to 80 mesh.

John Z. Lu et al. [26] evidenced that the coupling agent type has a
great influence on the homogeneity of the wood fiber-HDPE composites.
They reported that MAPE achieved better improvement in the WPC than
the oxidized polyethylene (OPE) as a result of its stronger interfacial
bonding [27]. The coupling agents of high molecular weight and mod-
erate acid number are used at low concentration amounts to strengthen
the interfacial adhesion in the polyolefin blends since the interfacial
bonding strength is directly proportional to the coupling agent’s molec-
ular weight [28].

Table 3 shows the mechanical and physical properties of different
coupling agents [26]. From Table 3, the MAPE has a higher molecular
weight than OPE, therefore, it shows better adhesion strength and
interfacial properties.

Lu et al. [29] stated that the process parameters affect the mixing
process. The optimum parameters for the wood-HDPE blends were 10
min mixing time at a temperature of 180 �C and 60 rpm for the one-step
process using a rotor mixer. For the mixing speed of 90 rpm, the optimum
Table 4. The properties of HDPE/CaCO3 composite.

Crystallinity (%) Melting temperature (�C)

PE 43 133

PE/5% CaCO3 53 137

PE/10% CaCO3 57 136

3

operating conditions were 10 min mixing time at a temperature of 165
�C. Therefore, a short mixing time with proper mixing temperature at a
moderate mixing speed enhanced the compatibility of the mixture and
the mechanical properties of the composite.

Hao et al. [30] utilized nano cellulose (NC) as a reinforced filler on
the PE as a result of the lightweight, high mechanical properties, and
aging-resistant properties of NC. It was proven that adding NC enhances
the mechanical properties and environmental friendliness of PE. The new
composites of NC/PE can be used in many applications like automotive
components, home appliances, aerospace, building, furniture, and sports
equipment.

4. High-density polyethylene-polystyrene blend

The high-density polyethylene-polystyrene blend is formed by joining
polyethylene and polystyrene mixtures together under high heat and
pressure levels to form solid planks, beams, or sheets. In many cases,
colorants are added to give a more brilliant and attractive appearance
[31]. These colors are incorporated into the composition of the material
for long-lasting protection from removal by breaking or chipping.
Moreover, a high-density polyethylene-polystyrene blend composite can
be painted to obtain the desired finish. Also, it can be produced with
reliefs to the better mimic appearance of the wood and can be coated
with layers of material resistant to ultraviolet rays to prevent discolor-
ation due to sunlight.

The creep resistance of the PS/HDPE blends has been increased by
increasing the PS content. The PS/PE ratios (50:50) and (75:25) repre-
sented a higher creep resistance than 100% PS or 100 % PE [32, 33].
Ratanakamnuan and Aht-Ong [34] recorded depression in both tensile
strength and elongation at break (EB) by increasing the PS/HDPE ratios.
This may be due to the absence of compatibility between the hydrophilic
and hydrophobic blend ingredients, leading to phase separation. Wei et
al [35] stated that the addition of polyethylene-graft-maleic anhydride as
a coupling agent increased the homogeneity, tensile strength, the elon-
gation at break, and elasticity modulus of the composite.

5. High-density polyethylene-polystyrene-wood fiber blend

Chuayplod et al. [36] evaluated the addition of wood fiber filler to the
high-density polyethylene-polystyrene blend (65% PE - 35% PS) at 190
�C. The results proved that the stiffness and brittleness of the PE/PS blend
have been increased by adding the wood filler.

Generally, wood polymer composites have higher resistance to rot,
greater dimensional stability, and higher resistance to environmental
factors such as rain and temperature. In addition, wood polymer com-
posites are stiffer than polymers alone [36, 37]. The contradiction in
hydrophilic-hydrophobic properties of wood and most polymers
respectively prevent the good mixing required for the dispersion of wood
in polymers and destroys the properties of the polymer [38, 39].

Xu et al. [23] explored the influence of adding PS to HDPE at per-
centages of (100:0, 75:25, 50:50, 25:75, 0:100). They also investigated
Modulus at 50 mm/min (MPa) Yield stress at 50 mm/min (MPa)

1050 24

1190 26

1365 27



Table 5. Mechanical properties of HDPE/CaCO3 blends at an initial deformation
rate of 1.67 � 10�2 S�1

Vol.% Young’s
Modulus
(Mpa)

Yield
Stress
(Mpa)

Yield
Strain
(Mpa)

Stress at
break (Mpa)

Elongation
at break
(Mpa)

HDPE 100:0 756 24.9 11.5 14.5 730

HDPE/CaCO3 90:10 896.8 21.9 10.3 - 319

80:20 1235 19.6 7.6 - 36

75:25 1274 18.8 7.8 11.7 64

70:30 1806 15.6 3.3 11.8 10
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the influence of adding WF at dosages from 10 to 40 wt.% at different
ratios of PS to HDPE. They proved that MOE increased by raising the WF
and PS content due to the higher MOE of PS. The ultimate stress
increased by raising WF content for the blends of the high amount of
HDPE but up to 30 wt.% of WF. The higher WF amounts decreased the
properties because of the weak dispersion of WF.

The ultimate stress is depressed by increasing the WF amount for the
blends of high PS amounts. This is owing to the that PS has brittle fracture
mechanics. Increasing the WF content decreases the ultimate stress and
changes the type of the fracture from yield one to brittle stress. Therefore,
a coupling agent is required to enhance the interaction between PS/WF
and HDPE/WF composite systems [40, 41]. The appropriate coupling
agent used in this mixture is MAPE.

6. Polystyrene/calcium carbonate

Calcium carbonate or limestone (CaCO3) is a known compound found
in the form of rocks. In Egypt, CaCO3 is extracted from the stone pit in
Giza. Moreover, it is extracted from snails’ shells, pearls, and eggshells as
well because it is their main ingredient of them. Limestone has the ad-
vantages of low viscosity and high thermal conductivity and produces a
high homogenous mixture with good dispersion in the polymer matrix
[42, 43, 44, 45, 46].

Wu et al. [45] recorded that the toughness of PS increased with the
addition of 1 wt.% CaCO3 of particles size (55 nm, 70 nm, 10 μm) and the
impact strength increased by 52, 95, and 190%, respectively. The scan-
ning electron microscope proved that the best complete dispersion of
CaCO3 particles was achieved at 1 wt.%.

7. High-density polyethylene-calcium carbonate

Tanniru et al. [46] revealed that the addition of CaCO3 to HDPE
increased the crystallinity, modulus, and impact strength. Table 4 shows
the physical and mechanical properties of calcium carbonate reinforced
high-density polyethylene composites. The crystallinity was raised by
adding CaCO3 as it increased from 47 to 53% by adding 5 wt.% of CaCO3.
Moreover, both yield stress and modulus are also increased by adding
CaCO3. The excess of CaCO3 amount raises the stress, modulus, and
Figure 2. The Impact strength vs tempera
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crystallinity. While the melting temperate is affected slightly. Figure 2
represents the impact strength for 20% CaCO3/HDPE at different tem-
peratures. The results proved that the impact strength is improved greatly
by adding CaCO3.

Table 5 shows the tensile properties of HDPE/CaCO3 blends at room
temperature with an initial deformation rate of 1.67 � 10�2 S�1 [47].
Young’s modulus increased gradually by increasing the CaCO3 amount.
Yield stress, strain, elongation at break, and stress at break have an in-
verse relation with the CaCO3 amount.

Figure 3 shows the schematic of the extent of initiation and propa-
gation zones as a function of temperature in neat PE and 20% CaCO3-PE
[48]. The initiation zone increased by adding HDPE, while the propa-
gation zone depressed.

8. High-density polyethylene-poly vinyl chloride blend

Pure polyvinyl chloride (PVC) is a white, brittle material and it is the
third-largest polymer produced after polyethylene and polypropylene as
its production rate is 40 million tons yearly. The basic structure of PVC is
(C2H3Cl)n and it has been produced by polymerization of the vinyl
chloride monomer (VCM) with a polymerization degree ranging from
300 to 1500. The chlorine content in PVC is about 57% by weight, which
makes it less dependent on hydrocarbon content [49, 50].

There are two categories of PVC which are rigid and flexible. The
rigid PVC type does not contain plasticizers and is used in construction
activities. Whereas the flexible type is fabricated by adding plasticizers to
ture for HDPE-CaCO3 composite [46].



Figure 3. Schematic of the extent of initiation and propagation zones vs temperature in (a) neat PE and (b) 20% CaCO3—PE composite [46].

Table 6. The difference between HDPE and PVC properties.

Property HDPE PVC

Acid resistance Excellent Good

Alkali resistance Excellent Good

Chlorinated hydrocarbon resistance Very Good Poor

Ultimate tensile strength >4,000 psi <2,300 psi

Ultimate tensile elongation >700% <500%

Crosslinking due to UV No Yes, and causes cracking

Low-temperature brittleness < -90 �C -40 �C

Permeability <1 � 10�12 cm⋅s�1 1 � 10�10 cm⋅s�1

Table 7. Mechanical properties of PVC/HDPE (5 MFI HDPE).

HDPE (%) 0 5 10 15 20 25 30

Decomposition
temperature (�C)

317 320 319 317 316 314 315

GTT (�C) 82.5 81.5 81.5 82 82.5 82.7 82

Young modulus (MPa) 950 960 950 900 900 900 850

Yield stress (MPa) 49 47 40 35 30 28 24

Elongation at break (%) 40 32.5 12.5 10 9 8.5 5.5

Impact strength (kJ.m�2) 88 100 78 10 5 5 5

Table 8. Mechanical properties of PVC/HDPE (20 MFI HDPE).

HDPE (%) 0 5 10 15 20 25 30

Decomposition
temperature (�C)

317 325 321 318 314 316 319

GTT (�C) 82.5 80.5 80.5 81.2 81.5 81.7 82

Young modulus (MPa) 950 900 875 790 785 784 782

Yield stress (MPa) 49 42.5 38 34 30 25 24

Elongation at break (%) 40 30 12.5 13 8 5.5 5

Impact strength (kJ.m�2) 88 84 68 9 6 5 4
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the rigid form. Rigid PVC is a very important type of PVC as it is used in
building construction, piping, signs, roofing sheet material, and other
products [51]. The flexible types of PVC are used as an alternative to
rubber and are applied in plumbing, electrical cable insulation, imitation
leather, flooring, manufacturing of clothing, footwear/boot grades, up-
holstery, and electrical and cable compounds [38, 52, 53]. PVC is a
thermoplastic with low thermal stability, hence, the use of PVC polymer
is limited in the industry that requires high temperature [54, 55].

Neat PVC polymer is not a flexible compound with commercial re-
strictions. In addition, the processing of PVC as a neat raw material at
high temperatures and pressure contributes to the severe breakdown of
the PVC structure. Therefore, before using PVC, it should be treated with
suitable additives. The most pivotal additives are fillers, processing aids,
impact modifiers, pigments, plasticizers, heat stabilizers, and lubricants
[56, 57]. The additives are effective for enhancing the mechanical,
thermal, color, clarity, light, and electrical properties of PVC. The addi-
tives are blended with the PVC via a compounding process [54, 58].

The PVC resins are classified by the K-value, which points to the
polymerization degree and the molecular weight [59]. PVC that has a
K-value of 57 is a low molecular weight type and it is used in bottles,
blow sheets, packaging films, and injection shapes. whereas PVC which
has a K-value of 70–75 is a high molecular weight type and has the
advantage of high mechanical properties, however, it is processed diffi-
cultly. This type of PVC can be utilized for flooring, pipes, rigid parts,
5

high-performance cables, and profiles. Plastisols or latex is the emulsion
PVC that can be utilized in special applications such as multilayer films,
coatings, and battery separators [60, 61].

Blends of immiscible polymers represent different kinds of morphol-
ogies that depend on the viscosity ratio, composition, interfacial tension,
elasticity ratio between the components, and process conditions [62].
Table 6 shows the difference between HDPE and PVC properties [63, 64].

Thongpin et al. [65] explored the mechanical properties and melt
flow indexes (MFI) of different content PVC-PE composites. By investi-
gating the structure and thermal degradation of the composites, it has
been recorded that the addendum of PE led to higher thermal stability for
the neat PVC and raised the PVC decomposition temperature. At high PE
content (more than 50%), the PVC exhibits higher degradation properties



Figure 4. Surface hydrophobization of WF using silanization modification. a) mechanism of silanization modification; b) silanization procedures [73].

Table 9. Mechanical and physical properties for PVC/WF composites and other
wood composites.

Properties PVC/WF HDPE/WF PP/WF

Flexural strength (MPa) 42 19.6 47.9

Flexural modulus (GPa) 5.2 3.8 3.3

Water absorption (%) (D1037) 1.3 0.7 1.1

Table 10. An overview of the influence of adding wood to different polyolefin
types.

Wood/PVC Wood/PE

Usage Used in building and
construction fields such
as decking, fencing, and
lineal windows or doors.
It is also used in
automotive, marine,
consumer goods, and a
variety of other products.

Used as compatibilizers in
HDPE/wood composites.

Examples and functions
of used coupling agent

� Coupling agent: maleic
anhydride
Function: decreases the
hydrophilic characteristic
of wood and improves
PVC and WF
compatibility.
� Coupling agent: silane
Function: bonds the
inorganic fillers to the
polymer matrix.

� Coupling agent: maleic
anhydride
Function: enhance
interfacial bonding
between the polar wood
and non-polar
polyethylene.

The composite advantages The composite decreases
the thermal degradation
temperature, the mass-
loss rate, and the smoke
release rate more than
that of PVC.

The composite has better
performance due to its
stronger interfacial
bonding.
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because PE radicals consume the heat stabilizer additives. The content of
PE has a high influence on the PVC properties and structure. Whereas the
MFI does not affect the PVC properties and structure. The PE dispersion
in the PVC phase has a crucial role in the properties of the PVC-PE
mixtures. Therefore, a coupling agent like chlorinated is important to
increase the homogeneity of the PVC-PE composite.

Abdomohammadi et al. [66] revealed that adding PE to the PVC
blend (50% HDPE and 50% PVC) has a significant change in the PVC
structure since the mechanical properties of PVC decreased gradually.
Tables 7 and 8 represent the mechanical properties of PVC/HDPE (5 MFI
HDPE) and PVC/HDPE (20 MFI HDPE), respectively [67]. Adding HDPE
to the PVC decreases the decomposition temperature slightly and nearly
does not affect the glass transition temperature (GTT). The addition of
HDPE depresses greatly the young modulus, yield stress, elongation at
break, and impact strength.

9. Wood fiber-poly vinyl chloride blend

Owing to the hydrophilic properties of WF and hydrophobic prop-
erties of PVC, the dispersion of wood in the PVC is weak [68]. WF/PVC is
a novel composite, made by adding WF to the PVC in the presence of a
coupling agent due to the absence of interfacial modifiers [69]. It is
exceedingly utilized in the applications of building and construction
fields such as decking, fencing, and lineal windows or doors. Further-
more, it is also utilized in automotive, marine, consumer goods, and a
variety of other products [70].

Maleic anhydride can be utilized as a compatibilizer for the WF-PVC
composite as it reacts with the hydroxyl groups (OH) of wood and
cellulosic materials by esterification. Therefore, it decreases the WF hy-
drophilic characteristic and enhances the compatibility between WF and
PVC [71]. Silane is an essential coupling agent in the plastics industry
since it can join the inorganic fillers to the polymer matrix [72]. Hy-
drolysis of silane coupling agent leads to produce silanol that can react
with the hydroxyl group of WF to form stable covalent bonds as shown in
Figure 4a. To increase the silanes reactivity, vinyl, mercapto, and azido
groups were introduced onto the WF surface in presence of alkaline
medium such as sodium hydroxide (KOH) as a catalyst as shown in
Figure 4b. The results proved that the reactivity of silanes increased in
the order vinyl-silane, azido-silane to mercapto-silane [73].
6

Maleated polypropylene (MAPP) and poly methylene-polyphenyl
isocyanate (PMPPIC) are the best compatibilizers for the WF-PVC com-
posite [8, 71]. Lubricants, dyes, impact modifiers, and thermal stabilizers
are other additives that could be used for the WF-PVC bonding [74, 75].



Figure 5. Extruder components.

A.S. Elgharbawy, R.M. Ali Heliyon 8 (2022) e09932
These additives are required to improve the mechanical properties of the
manufactured composites [76].

Lubricants, such as metallic stearates, fatty acids, and waxes, are uti-
lized in WF/PVC composites to facilitate wood dispersion, and to increase
the processing output of extrusion. It can provide good overall processing
characteristics and significantly inhibit edge tear and melt fracture when
combined with suitable impact modifiers [71, 77]. The mechanical prop-
erties of WF/PVC composites are affected by the WF content and particle
size. Generally, increasing the WF content increases modulus but reduces
the stress at break [78, 79]. Table 9 compares the mechanical and physical
properties of WF/PVC composites and other wood composites [80]. The
best properties of the polyolefin and wood fiber are WF/PVC as it provides
the highest flexural strength and flexural modulus.

Fang et al. [78] reported that adding the WF to the PVC improved the
thermal degradation, the weight loss rate, and the smoke release rate. Cong
et al. [81] explored the thermal degradation mechanism, fire resistance,
and mechanical properties of WF/PVC. Thermogravimetric analysis (TGA)
tests proved that adding WF significantly improved the thermal degrada-
tion behavior of PVC since WF decreased the initiation temperature for
thermal degradation of PVC and delayed the thermal decomposition of
PVC in the early stage. Fourier transform infrared (FTIR) was utilized to
detect the mechanism of thermal decomposition. It was found that there is
a decrease in C–Hbonds and an increase in C¼C bonds asWF promoted the
crosslinking and charring reactions of PVC. According to the cone calo-
rimetry (CONE) tests, WF had a positive influence on the fire performance
of PVC but had little effect on smoke suppression [81]. Table 10 summa-
rizes the effect of adding wood to different polyolefin types [82, 83].

10. Mixing processes

10.1. Compounding mixing

Compounding mixing (dry blending) includes using a strong high-
speed mixer that mixes all the components to produce powder [38, 39].
10.2. Extruder mixing

Extruder mixing includes mixing the ingredients with a low or high-
speed extruder mixer, then the mixture is transferred to melt the mixture
by heaters. The mixture is cooled and cut into granules for processing
[84, 85]. Figure 5 represents the extruder components.
7

11. Conclusion

This paper reveals the importance of polymers compounds in our lives
owing to their uses in many applications from bags, bottles, toys, and
televisions, to fashion, construction, petroleum pipes, and medical
applications.

Blending polymers with other types of polymer or fibers enhances the
properties of polymers and widens the uses of the polymer blend. The
polymer blend should be performed with limits as the excess polymer or
fiber might lead to the deterioration of the original polymer properties.
Coupling agents or compatibilizers are essential additives as they
improve the WF dispersion in the polymer matrix, hence they can unify
the final properties and shape. There are many types of compatibilizers
used in the polymer blend such as silane, and maleic anhydride. Much
research is required to improve the polymer blending industry.
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