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Composite materials have played an important role throughout human history, from housing early civilizations to enabling future
innovations. Tis study explores the development of composite materials from recycled polypropylene and cotton fabric waste
targeted for diferent applications. Te composites were manufactured by the melt-mixing method. Te efects of cotton fabric
waste content on various composite characteristics were investigated using tensile strength, tensile modulus, fexural strength,
fexural modulus, impact strength, compressive strength, and water absorption. Te study showed that with an increase in cotton
fabric waste content, properties such as tensile strength, tensile modulus, fexural strength, fexural modulus, impact strength, and
compressive strength increase up to the optimum level, while a decrease in these properties is observed after the optimal level. Te
maximum tensile strength of 57.84MPa, tensile modulus of 1.31GPa, fexural strength of 55.32MPa, fexural modulus of 2.7GPa,
impact strength of 33.06 kJ/m2, and compressive strength of 53.68MPa were obtained. Te water absorption rate increased with
an increase in the cotton fabric waste weight proportion. From the result of this study, it can be concluded that the optimal
mechanical and water absorption properties were achieved at 30% cotton fabric waste content. Terefore, creating composites
from recovered polypropylene and cotton fabric waste can have both environmental and fnancial benefts.

1. Introduction

Municipal solid trash has expanded signifcantly in recent
years, and one such category is textile waste. Te production
of unique circular textile approaches has become more and
more problematic due to the abundance of textile waste,
which includes waste from commercial services; con-
sumption; and streams of fber, textile, and garment
manufacturing processes. To be precise, in recent years,
concerns about the management and disposal of textile
waste have grown worldwide [1–6].

Te textile industry is the world’s second largest pol-
luting industry, accounting for 10% of total worldwide
greenhouse gas emissions [7]. Tere is a severe lack of post-
consumer waste disposal facilities in many developing na-
tions, raising environmental problems. Using textile waste
will help add value to it and address issues with disposing of
waste [8]. Terefore, to prevent pollution, recycling and the

use of waste materials as resources are considerably more
crucial. As a result, numerous researchers are working to
recover and make use of post-consumer wastes in order to
keep them out of landflls [9–11]. Pre- and post-consumer
textile wastes are separated into two categories. An estimated
75% of textile waste is diverted from landflls by pre-
consumer waste [12]. Post-consumer garbage is character-
ized as any article of apparel or household textile that is no
longer usable to its original user [13]. An average person
discards 37 kg of textiles each year, according to the Recy-
cling Council of Ontario [14]. According to data from the
Environmental Protection Agency, 17 million tons of textile
waste—or 5.8% of all municipal solid waste (MSW) gen-
erated in 2018—went to landflls. In the previous 20 years,
Americans have thrown away twice as much apparel an-
nually: from 7 million to 14 million tons [9]. It is possible to
create a value-added product with improved performance
properties by using agricultural waste in an efcient manner
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[15]. Te mechanical characteristics of a composite rein-
forced with fbers increase its microlevel strength, decrease
its tendency to break, and result in a reduced weight [16, 17].
Te benefts of recycled fber, including its afordability,
biodegradability, and acceptable mechanical and physical
qualities, have led to an increase in demand for it in in-
dustries [18]. By preserving natural resources, using high-
performance combinations to strengthen infrastructure, and
lowering greenhouse gas emissions, air pollution, and
groundwater contamination, recycling also contributes to
the greening of our infrastructures [19].

Plastics have become a signifcant component of our
daily lives in the modern world due to increasing worldwide
wealth. However, there is a limited supply of raw ingredients
required to produce such vast amounts of plastic. Addi-
tionally, the ecology is negatively impacted by an annual rise
in plastic trash originating from nonrenewable sources.
Mechanical recycling, which allows plastic trash to be
transformed back into useful products, is the simplest
technique to lessen the impact on the environment. Studies
reveal that less than 15% of plastics worldwide have been
recycled. Polypropylene is among the polymers that may be
recycled with ease [20]. Termomechanical processing, one
of the primary recycling techniques, can be used to directly
prepare polymeric composites. Tis is a signifcant step
toward mitigating the environmental issues that polymeric
waste-related waste poses today [21–29]. Te only ther-
moplastic that is used more frequently worldwide is poly-
ethylene, with polypropylene coming in second [30, 31].
According to its usage, polypropylene (PP) is also the second
most commonly disposed polymeric waste globally, which
poses a signifcant environmental issue [32]. For PP trash to
be used sustainably and to provide new goods and fnancial
benefts, further options for recycling must be developed
[33]. Tere has been successful research involving the ad-
dition of various natural fllers to polymers to create
composites with improved characteristics. Natural fbers and
fllers from coconut, date palm, fax, jute, kenaf, sisal, cofee
ground, chicken feathers, quill, banana peel powder, hemp,
wood, and so forth are among those used as reinforcement in
polymers [34].

Tere are some important studies on polypropylene/
natural fller composites and the efect of fber or fller on
other properties (like physical, mechanical, tribological,
and thermal) of polymer composites. Al-Oqla et al. studied
a decision-making model for selecting the most appro-
priate natural fber (coir, date palm, fax, jute, kenaf, and
sisal) polypropylene-based composites for automotive
applications [35]. Carbonell et al. studied green composites
based on polypropylene matrix and hydrophobic spent
cofee ground (SCG) powder [36]. Jiménez-Cervantes
studied the development of composites from chicken
feather quills and recycled polypropylene [37]. Mustafa
et al. studied the structural analysis of polypropylene
maleic anhydride (PPMAH), polypropylene (PP), recycled
acrylonitrile butadiene rubber (NBRr), and banana skin

powder (BSP) composites [38]. Assarar et al. studied the
acoustic emission characterization of damage in short
hemp fber-reinforced polypropylene composites [39].
Ibrahim et al. studied the dependency of the mechanical
properties of sisal fber-reinforced recycled polypropylene
composites on fber surface treatment, fber content, and
nanoclay [40]. Jiang et al. studied the signifcant re-
inforcement of polypropylene/wood four composites by
the high extent of interfacial interaction [41]. Sullins et al.
studied hemp fber-reinforced polypropylene composites
and the efects of material treatments [42]. Aridi et al.
studied the mechanical and morphological properties of
injection-molded rice husk polypropylene composites [43].
Guna et al. studied groundnut shell/rice husk agrowaste-
reinforced polypropylene [44]. Purohit et al. studied the
sliding wear characterization of epoxy composites flled
with wood apple dust using the Taguchi analysis and the
fnite element method [45]. Swain et al. studied the in-
fuence of moisture absorption on the mechanical and
thermal properties of chemically treated DPL-reinforced
hybrid composites [46]. Purohit and Satapathy reported
a study on the erosion wear performance of Linz–Donawitz
sludge-flled polypropylene matrix composites [47]. Jena
et al. studied the dielectric properties, thermal analysis, and
conductivity studies of biodegradable and biocompatible
polymer nanocomposites [48].

Many researchers have researched composite materials
reinforced with diferent textile materials, such as coconut,
date palm, fax, jute, kenaf, sisal, cofee ground, chicken
feather quill, banana peel powder, hemp, and wood, into
polymers to generate composites in order to enhance their
properties. However, to the author’s knowledge, there is no
study on the use of cotton fabric waste as fller and rein-
forcing material in recycled PP matrix composite pro-
duction. Tis research on textile waste-reinforced
composites has gained more attention in recent times.
Particularly, waste cotton fabric-reinforced thermoplastic
composites have also been reported. Te main aim of this
research was to manufacture and characterize composite
materials made from 100% cotton fabric waste reinforced
with recycled polypropylene. Te mechanical and physical
properties, such as tensile strength, fexural strength, impact
strength, compressive strength, and water absorption, of the
manufactured composite material were investigated and
reported. Te cotton fabric waste can be used as re-
inforcement in the recycled PP matrix, which will reduce
costs and provide environmental benefts. Te future study
will entail process optimization, techno-economic analysis,
and the degradation characteristics of the composite. In
addition to this, the performance test of the optimized
composite will be studied. Tis study is also conducted at
a laboratory scale; for pilot implementation, the conversion
of these processes and outcomes to a larger scale for issues
such as the uniformity of mixing and properties across larger
batch sizes, manufacturing challenges, and quality control
aspects should be controlled for the implementation stage.
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2. Materials and Methods

2.1. Materials

2.1.1. Reinforcement. For this study, the waste cotton fabric
was collected from Bahir Dar Textile Share Company
(BDTSC), Bahir Dar, Ethiopia.

2.1.2. Matrix. Polypropylene, which is used as a matrix for
the production of cotton and PP, was collected directly from
available sources such as hotel and restaurant disposal.

2.2. Method

2.2.1. Methods of Composite Manufacturing. Te general
experimental procedure for this study is shown in Figure 1.
Te content of the fller or reinforcement is selected based on
earlier work by [49, 50].

2.2.2. Preparation of Cotton Fabric Waste for Reinforcement.
First, the required amount of waste cotton fabric was col-
lected directly from the Bahir Dar Textile Share Company,
and then, the fabric was chopped into smaller pieces that
ranged from 5 to 10mm in length and 3–6mm in width with
the help of a scissor. Te chopped waste fabric is shown in
Figure 2.

2.2.3. Preparation of Recycled Low-Density Polypropylene.
At the beginning, the low-density polypropylene was col-
lected directly from diferent hotels and restaurants, and
then, the polypropylene was shredded into smaller pieces to
ft the fabric and the mold as well, so it could melt easily and
achieve the desired composite. Te shredded PP is shown in
Figure 3.

2.2.4. Preparation of Waste Cotton Fabric-Reinforced Recy-
cled Low-Density PP Composite. Te waste composite of
recycled PP and cotton fabric is orientated randomly. Melt
mixing was used to create CFW-PP composites with dif-
ferent percentages of cotton fabric waste weight. Using
a mixer, the leftover cotton cloth was combined with
a polypropylene melt in this technique. Based on previous
research by [49], the settings that were employed were
a mixing temperature of 170°C, a rotor speed of 50 rpm, and
a mixing period of 10min. As 170°C has no efect on the
qualities of waste cotton cloth, it was chosen as the tem-
perature. Using a closed mold, composites with dimensions
of 200mm× 100mm× 15mm were created. Te mold was
modifed with a releasing agent to avoid PP stabbing it. Te
process was melting the polypropylene (PP), adding a fxed
quantity of the waste cotton fabric, thoroughly melting and
mixing to create a uniform, viscous solution, and then
pouring the mixture into the ready-made mold. After the
mold was closed, the samples were compressed and cooled to
ambient temperature for 30minutes at a pressure of roughly
20MPa. After curing, the samples were taken out of the

mold. As shown in Figure 4, the composite specimens that
were created were molded using sandpaper and used for
testing.

2.2.5. Morphology Analysis. Te surface morphology of the
samples was studied using a metallurgical microscope
(Model DG Classic). Tis was designed and analyzed for
looking at the cross sections, structures, and properties of
opaque materials such as ceramics, composites, plastics,
polymers, food, metals, particles, porous materials, cos-
metics, glass, flms, textiles, and fbers.

2.2.6. Test Methods. Te samples were conditioned for
24 hours at 23°C± 2°C and 50± 5% relative humidity before
each type of testing, and the tests were also carried out in the
same controlled environment.

2.2.7. Characterization of Composite Samples

(1) Tensile Strength. For the tensile strength test,
a rectangular-shaped specimen was prepared as per
the ASTM D 3039 [51] test method with the di-
mension of 150mm× 50mm× 15mm. Te testing
was conducted at controlled atmospheric conditions
of 23°C± 2°C and 50± 5% relative humidity, and
a universal testing machine (Model WAW-600D)
was used for the tensile strength test. Five specimens
of each composite were tested, and an average value
was reported.

(2) Flexural Strength. A fexural strength test was carried
out using a three-point loading system applied to
a supported beam. Te tests were performed using
a universal testing machine (Model WAW-600D).
Te fexural rigidity characteristics of the produced
composites were carried out according to the ASTM
D7264-2021 [52] test standard with the dimension of
150mm× 50mm× 15mm. Te specimens were
tested on a support span of 130mm as per the
standard. Te fexural modulus of the composite was
calculated using the following equation [1, 49]:

FlexuralModulus �
mL3

4bd3
, (1)

where L is the span length (mm); b and d are the
width and thickness of the specimen (mm), re-
spectively; and m is the slope of the tangent to the
initial line portion of the load-displacement curve;
fve specimens were tested for each set of composite
samples, and the mean values were reported.

(3) Impact Strength. Te Charpy impact tester (Model
JBS-500B) was used to determine the impact strength
of materials. Te method is also used to investigate
the behavior of composites under impact conditions
for estimating the relative brittleness or toughness of
specimens especially for comparison with the ASTM
D256 test standard [53]. Te unnotched specimens
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were prepared according to the ASTM standard. Te
specimen size is a cube of 55mm× 12mm× 10mm.
Five specimens of each composite were tested, and
an average value was reported.

(4) Compression Strength. Te compressive strength
test was carried out using a universal testing machine
(Model WAW-600D) as per the ASTM D6641 [54]
standard, and the composite specimen size was

a cube of 140mm× 12mm× 10mm. Five measure-
ments have been obtained for each type of composite
sample.

(5) Water Absorption. Water absorption tests were
carried out in accordance with the ASTM D570-98
[55] test method. Samples of each composite type
were oven-dried before their weight was recorded as
the initial weight of the composites. Te samples
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100 % cotton
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Melt Mixing processRecycle PP.
waste

Matrix Composite sample

Proportions of
Cotton Fabric Waste
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Characterization of the

physical and
mechanical properties
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Figure 1: General method of composite manufacturing.

Figure 2: Chopped cotton fabric waste.

Figure 3: Shredded recycled low-density polypropylene.
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were then placed in distilled water and maintained at
room temperature (25°C) for 24 hours. Te samples
were then removed from the water, dried, and
weighed. Te amount of water absorbed by the
composites (in percentage) was calculated using the
following equation:

%W �
(Wt − Wo)

Wo
× 100, (2)

where Wt.�weight of composite after water im-
mersion and Wo�weight of a dried sample.

3. Results and Discussion

3.1. Morphology Evaluation. Metallurgical microscope anal-
ysis and measurement of the composite location, size, and
shape; grain size; surface examination; internal void analysis;
and crack and failure analysis were carried out. Te sample
surface cross-sectional area and structure of the waste cotton
fabric and recycled PP composite samples are shown in
Figures 5(a)–5(e). As can be seen, the surface cross-sectional
areas of Figures 5(a), 5(b), 5(d), and 5(e) are medium waste
fabric pull-out, void, crack, and failure due to weak interface
bonding between the reinforcement and the matrix; and also,
waste cotton fabric agglomerations occur, thus causing waste
cotton fabric dispersion problems in recycled PP, which led to
a decrease in mechanical properties [17]. However, in Fig-
ure 5(c), samples are relatively less waste fabric. Pull-outs,
voids, and cracks occur due to strong interface bonding be-
tween the reinforcement and the matrix, and waste cotton
fabric agglomerations are less, thus causing good waste cotton
fabric dispersion in recycled PP, which led to an increase in
mechanical properties compared with other samples.

3.2.TestResult ofMechanical andPhysicalProperties ofCotton
Fabric Waste/LDPP Composites. Te mechanical and water
absorption test results of the composite are shown in Table 1.

3.3.Efect ofCottonFabricWasteWeightProportiononTensile
Strength and Tensile Modulus. Tensile strength and tensile
modulus of recycled PP and cotton fabric waste composites
are shown in Figure 6. As demonstrated in Figure 6, the
composite’s tensile strength and tensile modulus increased
as the percentage of cotton fabric waste weight increased

from 10% to 30%, 33.6MPa to 57.84MPa, and 0.76GPa to
1.31GPa, respectively. However, the strength of the com-
posite decreased after the percentage of cotton fabric waste
increased to 30%. It was observed that a waste proportion of
30% was the ideal amount of cotton fabric that produced the
maximum tensile strength and tensile modulus. Due to its
increased strength, the reinforced recycled polypropylene
(PP) became stifer and could support a heavier load. Be-
cause the cotton fabric waste accounted for the majority of
the burden, it functioned as reinforcement. A better in-
terfacial distribution between the matrix and reinforcements
is also suggested by this linear increment [56, 57].

However, at cotton fabric waste wt. % greater than 30%,
the waste was excessive. As a result, there were voids in the
matrix and insufcient recycled PP to moisten every cotton
fabric waste, leaving the fabric vulnerable to environmental
deterioration. At these weight proportions, the interfacial
adhesion between waste cotton fabric and PP was poor, and
waste cotton fabric agglomerations resulted in problems
with cotton fabric dispersion in PP, which decreased the
material’s tensile strength and tensile modulus [58]. De-
creased wettability and inadequate interfacial bonding be-
tween the fber and the matrix are also responsible for the
declining tensile strength and modulus [59].

3.4. Efect of Cotton Fabric Waste Weight Proportion on
Flexural Strength and Flexural Modulus. Figure 7 displays
the CFW-PP composite’s fexural strength and fexural
modulus. According to the fgure, the proportion of cotton
fabric waste weight grew gradually as the fexural strength
increased. Te fexural strength and fexural modulus in-
creased by approximately 51% and 50%, respectively, when
the waste weight content of cotton fabric was increased from
10% to 30% of the total weight.Tis might be because a given
composite cross section has more cotton fabric waste on it to
support the load at a larger proportion of cotton fabric waste
weight. Tis could possibly be the result of the polymer
chains and waste cotton fabric successfully becoming
entangled, which improves the adherence of the waste cotton
fabric matrix as the waste content increases [60]. However,
increased stress transfer from the matrix to the cotton fabric
waste is made possible by enhanced cotton fabric waste-
matrix adhesion. Tis means that the insertion of waste
cotton fabric into the matrix has produced this result.

Figure 4: Cotton fabric waste-reinforced recycled polypropylene composite sample.

Journal of Engineering 5



However, fexural strength and modulus decreased with
additional increases in cotton fabric waste weight content
above 30%.Tis is because the loading of cotton fabric waste
in the composite material increases with a decrease in the
amount of matrix material, which is the component that
envelops and sustains the waste. To protect the waste cotton
fabric from damage and to transfer tensions among them,
the matrix material is essential. Dispersion issues during
melt-spinning may be the cause of the decrease in fexural
strength and modulus at greater cotton fabric waste weight
proportions [57, 61].

3.5. Efect of Cotton Fabric Waste Weight Proportion on
Compressive Strength. Te compressive strength fndings for
PP/CFW composites are shown in Figure 8. Te results in
Figure 8 demonstrate that when cotton fabric waste contents
rise to 30 wt. %, the resulting composites’ compressive
strength increases. Tis can be attributed to several factors,
including higher cotton fabric waste recycled PP matrix
compatibility, more compact or dense composites, good
interfacial bonding between cotton fabric waste and matrix,
and the reinforcement that the waste of cotton fabric im-
parts, which permits stress transfer from the matrix to the

(a) (b)

(c) (d)

(e)

Figure 5: Sample surface cross-sectional area and structure of waste cotton fabric and recycled PP composite: (a) 10% WCF and 90% PP,
(b) 20% WCF and 80% PP, (c) 30% WCF and 70% PP, (d) 40% WCF and 60% PP, and (e) 50% WCF and 50% PP.
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waste of cotton fabric [50]. According to the observation, the
composite’s ideal compressive strength was attained at
a weight percentage of 30% for the waste cotton fabric. Te
increased bonding force between the recycled PP matrix and
the discarded cotton fabric may be the cause of the increase
in compressive strength.

However, as Figure 8 makes abundantly evident, the
compressive strength of the resulting composite decreases
when the percentage of waste cotton fabric content rises
above 30%.Weak interfacial adhesion between the discarded
cotton fabric and thematrixmaterial may be the cause of this
drop. Another possible explanation could be the high
amount of cotton fabric waste in the resultant composite,

which is extremely susceptible to fracture development
because of the limited dispersion of cotton fabric waste
within the matrix [57, 62].

3.6. Efect of Cotton Fabric Waste Weight Proportion on
Impact Strength. Te impact resistance of a recycled PP
composite reinforced with cotton fabric waste is shown in
Figure 9. As shown in Figure 9, it was found that the impact
strength rose as the percentage of waste cotton fabric in-
creased up to 30 wt. %.Te impact strength was enhanced by
the cotton fabric waste’s ability to absorb energy due to the
strong interfacial interaction between it and the matrix.
Cotton fabric waste pull-out may be the cause of an impact-
related composite failure. Impact strength increases when
the quantity of cotton fabric waste rises becausemore force is
needed to remove the waste [58].

However, the impact strength above 30 wt. % has de-
clined. Tis is due to the material’s reduced elasticity
brought on by particle amalgamation, which also lowers the
matrix’s deformation potential. Impact strength decreased
by more than 30 wt. % when cotton fabric waste was added.
Studies have shown that regions of high cotton fabric waste
content-induced stress concentration are more likely to
aggregate, thereby requiring less energy for fracture devel-
opment. However, in general, the energy-absorbing mech-
anism of composites during fracture involves the use of
energy needed to debone the fbers and pull them out of the
matrix completely because of the weak fber-matrix interface
strength. Practically speaking, fber pull-out, matrix crack,
and fber breakage account for a large portion of energy
absorption during impact [62].

3.7. Efect of Cotton FabricWasteWeight Proportion onWater
Absorption. Te efect of cotton fabric waste weight pro-
portion on water absorption is shown in Figure 10. Because
lignocellulosic fbers contain OH groups in their chemical
structure, they are all less resistant to absorbing water.
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Figure 6: Efect of cotton fabric waste proportion on tensile
strength and tensile modulus.
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Figure 8: Efect of cotton fabric waste proportion on compressive
strength.
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Figure 7: Efect of cotton fabric waste proportion on fexural
strength and fexural modulus.
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Without further chemical processing, natural fber-
reinforced polymer composite has microvoids and signif-
cant water absorption. Te water absorption percentage (%)
for the composites containing 10, 20, 30, 40, and 50% cotton
fabric waste was evaluated. Figure 10 presents the fndings.
Tere was a noticeable impact of cotton fabric waste content
on water absorption during a 24-hour soaking in water. Te
10% cotton fabric waste weight percentage resulted in the
lowest water absorption rate. Te rate of water absorption
increased when the volume of cotton fabric waste increased
from 10% to 50% because more lignocellulosic materials
were added to the composite, which resulted in more hy-
drogen bonds being formed between the OH group and
water molecules in the cotton fabric waste. As the exposure
time to water absorption time increases, a composite with
a 50% cotton fabric waste loading will absorb more water
since the percentage of water absorption also grows with
cotton fabric loading in composites. Te same results were
observed in diferent studies: the rate of water absorption
increased with the increase in cotton fabric waste content.

Tis was due to the formation of less surface interaction
between the matrix and cotton fabric waste when mixed
together, giving higher water absorption [63, 64].

3.8. Comparison of Composite Samples. Te properties of the
cotton waste reinforced with recycled PP composites have
been compared with those of the conventional material or
the blank sample without cotton fabric waste. Table 2 shows
the comparison of the mechanical and water absorption
properties of composites. As shown in Table 2, for cotton
waste reinforced with recycled PP composites, the tensile
strength, tensile modulus, fexural strength, fexural mod-
ulus, impact strength, and compressive strength composite
results are better than the conventional material or the blank
sample without cotton fabric waste. Tis increase in me-
chanical properties means that the reinforced LDPP became
stifer and could withstand a higher load. Te waste cotton
fabric served as reinforcement because the majority of the
load was taken up by the cotton fabric waste. Besides, the
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Figure 9: Efect of cotton fabric waste proportion on impact strength.
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Figure 10: Efect of cotton fabric waste proportion on water absorption.
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water absorption of cotton waste with recycled PP and only
recycled PP had comparable properties, as demonstrated in
Table 2.

4. Conclusion

Te current study discloses a brand-new class of composites
made from cotton fabric waste and recycled PP with dif-
ferent ratios of cotton fabric waste, and their tensile strength,
tensile modulus, fexural strength, fexural modulus, com-
pressive strength, impact strength, and water absorption
properties have been investigated. Te results of this study
showed that the mechanical properties of cotton fabric waste
with PP composites increased drastically up to the optimum
level of cotton fabric waste weight proportion. Te cotton
fabric waste content of 30% yielded the highest tensile
strength, tensile modulus, fexural strength, fexural mod-
ulus, impact strength, and compressive strength charac-
teristics. Composite S30 has been discovered to have
a maximum tensile strength of 57.84MPa and a maximum
tensile modulus of 1.31GPa. Te tensile strength of com-
posite S30 is 72%, 40%, 59%, and 67% greater than the
improvements of composites S10, S20, S40, and S50, re-
spectively. Similarly, the tensile modulus of composite S30 is
72%, 39%, 59%, and 66% greater than those of composites
S10, S20, S40, and S50, respectively.Te highest values of the
fexural strength and modulus—55.32MPa and 2.7GPa,
respectively—have been found for composite S30. Te
fexural strength of composite S30 is found to be 51%, 48%,
51%, and 57% greater than those of composites S10, S20, S40,
and S50, respectively; correspondingly, the fexural modulus
of composite S30 is 50%, 48%, 52%, and 57% greater than
those of composites S10, S20, S40, and S50. Te composite’s
maximum compressive strength and impact strength were
measured at 33.06 kJ/m2 and 53.68MPa, respectively, with
a 30% cotton fabric waste content. Composite S30 has been
found to have impact strength that is 82%, 68%, 20%, and
42% greater than the improvements of composites S10, S20,
S40, and S50, respectively. Similarly, the compressive
strength of composite S30 is 55%, 45%, 61%, and 67% greater
than those of composites S10, S20, S40, and S50, respectively.
Te composites containing 10% cotton fabric waste show
lower water absorption than the other samples. Tis is
because the OH groups in the cotton fabric waste and water
interact to enhance the quantity of water absorbed by the
composites. Te materials recovered from textile waste were
successfully employed to reinforce the polymeric composite
materials. Te result of this composite material shows that it
is suitable for buildings, wall partitions, foor and wall tiles,
ceiling boards, cabinets, and furniture applications. Te
performance of cotton fabric waste inmaking composites for
mainstream applications will be further studied by varying
the process parameters, exploring other types of waste
fabrics, varying the proportions of fabric waste beyond the
current ranges, or using diferent composite processing
techniques to optimize the properties and applications
according to their performance characteristics. Te future
study will entail, for the pilot implementation of the com-
posite, some analyses, such as process optimization and

techno-economic analysis of the composite. In addition to
this, the degradation property, life cycle assessment, and
performance tests of the optimized composite will be studied
in the future.
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