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Vegetable fibers are widely used as reinforcement in the production of composites. In this work,
the photodegradative potential of polymer composites containing babassu fiber was characterized and
evaluated. The fibers were extracted manually and immersed in a 10% NaOH solution (Mercerization).
After drying, they were crushed and incorporated into the low-density polyethylene matrix in
proportions of 5%, 10%, and 20% of the total mass of the composite. The composites were subjected
to Scanning Electron Microscopy analysis (showed the incorporation of fibers into the polymeric
matrix), Infrared Spectroscopy (the presence of fiber was observed with peaks at 3200-3600 cm™, and
1596 cm'-1036 cm™), Mechanical Tests (with 20% fiber, there is a 44% decrease in tension, 48% in
strain and 12% in Young’s modulus) and Thermogravimetric Analysis (inicial fiber degradation starts
between 220-337 °C, and matrix degradation between 333-550 °C). The composites were subjected
to degradation processes by solar radiation and under artificial UV-B. Samples of oxy-biodegradable
plastic bags were also degraded under the same degradation conditions of the composites. These results
show that the materials used in the research, besides presenting an excellent degree of compatibilization,

also reveal an improvement in the photodegradation potential of composites.
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1. Introduction

Vegetable fibers are composed of cellulose, hemicellulose,
lignin, pectin, wax and other compounds soluble in water'~.
Lignin is an aromatic biopolymer present in cell walls of
all plants and hemicellulose is constituted by a group of
low molecular mass polysaccharides that typically occur in
association with cellulose and lignin®?. The cellulose compound
in a larger amount is a linear homopolymer composed of
glucose units that are joined through glycosidic linkages
of the type B-(1, 4), or between the carbons C1 and C4 of
B-D- glucopiranose®.

The vegetables fibers are commonly used in the production
of polymer composites as they have great advantages such as
good availability, low molecular weight, biodegradable, low
cost, good thermal and mechanical properties, renewable,
recyclable, may be incinerated, can be easily modified by
chemical agents, non-toxic, etc. As disadvantages, the fibers
absorb moisture, vary in quality, and have low compatibility
when united in polymer matrix hydrophobic?*!*. The hydrophilic
nature makes it inherently incompatible with thermoplastic
hydrophobic polymers, such as polyethylene of high and low
density, due to its high molecular weight and its long-chain
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inert vegetable fibers'. A possible solution for better interfacial
interaction of the fiber with a non-polar polymer matrix is to
make use of surface chemical treatments, which physically
and chemically modify the fiber. There are several types
of treatment including acetylation, etherification, peroxide
treatment, mercerization®'>!5, etc.

Over the years, researchers have been studying various
fiber treatment methods in order to obtain high-quality fibers
with good compatibility when applied in the production of
composites. Huzaifah et al." reviewed previous work on the
use of natural fibers in the production of polymeric composites,
and Kocsis et al.'' summarizes the recent (from year 2000)
advancements in the interphase tailoring of fiber-reinforced
polymer composites.

The mercerization was chosen in this work because it is a
simple and efficient method for the production of high-quality
fibers. The mercerization process consists of treating the
natural fiber surface with a solution of concentrated sodium
hydroxide, producing enough to reduce the linear density
and the swollen fiber shrinkage, revealing the fibrils, and
allowing the emergence of a rugged topography which also
increases the number of possible reactive sites, enhancing
and increasing the interfacial adhesion compatibility of the
natural fiber with a polymer matrix'®>. The mercerization
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also has an effect on the chemical composition of the fiber,
the degree of polymerization, and the cellulose crystallites
molecular orientation, due to the lignin and hemicellulose
removal during the process*!31617:18,

There are several studies in the literature that make use
of mercerization as a surface fibers treatment. For example,
El-Shekeil et al.'® used this method for polyurethane matrix
compatibility with kenaf fiber. Barreto et al.> used mercerization
to form biocomposites based on cardanol, while Kim and
Netravali® studied the effects of the mechanical properties
in reinforced composites with sisal fibers. Ilyas et al.'
studied the effects of delignification and mercerization on
the physicochemical and thermal properties of sugar palm
fiber. Its characteristics were examined for the preparation of
a hydrolysis treatment to produce nanocrystalline cellulose
for the reinforcement of polymer composites. Ashori et al."”
made a study of the chemical treatment on the cellulosic
surface active sites, and Qin et al.* studied the properties of
the composite containing cellulose. Huzaifah et al.', reviewed
the natural fibers with a greater focus on sugar palm tree
fibers, including the background of the tree, the properties
of'its fiber, and the treatment to increase the compatibility
between matrix and fibers. Bachtiar et al.? studied the effect
of the alkaline treatment technique, to modify sugar palm
fiber surface, on the tensile and impact properties of sugar
palm fiber/epoxy composites. Wang et al.® examined the
effect of treatment on the composites mechanical properties
reinforced with polypropylene and fiber jute, while Kalia et al.®
used mercerization in the natural fibers treatment and its
applications in reinforcing polymeric materials. Ilyas etal.'
have studied different stages of treatment on the polysaccharides
(hemicelluloses and cellulose) and lignin of sugar palm fibers
(bleaching, alkali treatments and hydrolysis), and Ilyas et al.?!
have also studied isolated nanofibrillated cellulose from
sugar palm fibers through chemo-mechanical treatments,
by using high pressurized homogenization, assisted with
delignification, mercerization, and refining pre-treatments.

The use of fibers in a polymer matrix has gained much
attention due to the “environmentally friendly” features
presented by these materials. The presence of used plastic
bags in the environment is the subject of concern, not only
in scientific circles, but also in society. These materials
contribute to an increased volume of solid waste in the
environment. Polyolefins are responsible for this increase,
especially polyethylene, since many industrially produced
materials make use of these materials. An alternative, in
addition to recycling, is the use of natural fibers embedded in
thermoplastic matrices'*2. The composites with these types of
materials have great advantages such as high efficiency, and
a higher rate of degradability. Concern for the environment
is one of the global'"3 issues today.

Itis very important to highlight here that in the literature,
there are no studies related to the production of polymer
composites using babassu palm stem fiber as a reinforcement
in low-density polyethylene matrix, and their subsequent
application in the improvement in the photodegradative
potential. Babassu fiber is highly abundant in Brazil and the
mercerization is an efficient superficial chemical treatment
method. In this study, low density polyethylene (LDPE) was
used as a polymer matrix for the formation of composites
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with fibers from the babassu palm stem, treated with
mercerization. The treated fibers were used to construct the
composite mass in different proportions of fiber: 5%, 10%,
and 20%. The degradation study of these new materials in
natural conditions (solar radiation), and artificial conditions
(UV-B) was carried out for comparison of the two procedures
in commercial oxy-biodegradable plastics, which are plastics
that are obtained from conventional polyethylene.

2. Materials and Methods

2.1 Materials

Babassu fibers were extracted from a palm tree (4¢talea
speciosa) located in the city of Teresina (Latitude: 5°5°21”S,
Longitude: 42° 48”6 W) State of Piaui, Brazil. Low-Density
Polyethylene (LDPE) in granule form was provided by
the Camacari Petrochemical Complex — Bahia, Brazil -
PLASTNOR S/A. The reagent used for mercerization was
sodium hydroxide (NaOH 99,9%) supplied by Sigma Aldrich.
SISGen code ABBSAAS.

2.2 Methods

2.2.1 Mercerization of fibers

The chemical treatment process of the fibers (mercerization)
and the formation of the composite were performed at the
Laboratory of Synthesis, Department of Physics, Federal
University of Piaui—UFPI, Brazil. Initially, the fibers were
removed from the stem of the babassu palm, then dried in
an oven for 24 hours at 60 °C for a further crushing process.
After crushing, the collected fibers were immersed in 10%
NaOH solution at 80 °C for 2 hours. Then, the mixture was
filtered and the fibers were washed with distilled water to
remove excess NaOH and impurities, until it reached neutral
pH. The fibers were dried in an oven at 60 °C for 24 hours.
Thereafter, the fibers were taken to a slicer which transforms
the original fibers into milled and mercerized fibers, to obtain
fibers with small sizes. In this way, mercerized babassu
fibers were obtained for the preparation of the composites.

2.2.2 Composite films

For the preparation of composites, 0.30 g pure LDPE
matrix was weighed. The fiber mass used in the composite
preparation corresponded to a percentage of 5%, 10%, and
20% by weight of pure matrix. Before the composite was
formed, the material (LDPE and babassu fiber) underwent
an agglomeration system that consisted of a sand bath
heated to a temperature of 200 °C. By means of this system,
it was possible to mix the materials so that the fibers were
distributed in the polymeric matrix, allowing the production
of high-quality composites. After the sand bath, the composite
formation was carried out by means of a mechanical press,
EMIGGIACCIO PHS 15 t, in which the materials were
pressed at the temperature of 170 °C, and pressure of
4 ton, for 15 s. Through this procedure, the pure matrix and
composite were obtained.

2.2.3 Tensile testing

For the production of composites, the ASTM D638 standard
was used (Figure 1). 10 g of the ground babassu fiber blend



Enhancement of the Photodegradative Potential of Polymer Composites Containing Babassu Fiber 3

and LDPE in different proportions (pure matrix and composites
5%, 10%, and 20% fiber weight), were used. After obtaining
the materials mixture, they were pressed, crushed and placed
in the mold at the temperature of 180 °C, under a pressure of
1 ton, for a time of 15 s. The composites were removed after
the mold reached a temperature of 60 °C. The mechanical tests
were performed using a universal test machine, Shimadzu
Autograph AG-X 250 kN. All composites were tested at a
speed of 5 mm/min. The tests were performed in duplicate.

2.2.4 Infrared spectroscopy (FTIR)

The formation of new absorption bands of the pure matrix
and of the produced composites (5%, 10%, and 20% fiber
weight), was measured by infrared spectroscopy. The samples
were analyzed by ATR, ina BRUCKER brand, model VERTEX
70, ATR, using OPUS software, in the region of 400-4000 cm'!
with a margin of error of 4 cm!, and with a total of 64 scans
for each sample (temperature 19 °C and humidity below 50%).

2.2.5 Scanning Electron Microscopy (SEM)

The morphology of the pure matrix and composites
(5%, 10%, and 20% fiber weight ) was observed using scanning
electron microscopy (SEM). The SEM images were made
using a Shimadzu, model SSX-550 SuperScan. The samples
were coated with a thin layer of gold (Metallizer Sanyu
Electron, QuickCoater model SC-701). The acceleration
voltage used was15 Kv (T=20 °C).

2.2.6 Thermogravimetry (TG)

The thermal degradation of the samples (pure matrix
and composites 5%, 10%, and 20% fiber weight) was
performed by thermogravimetry. The measurements were
made on the TG/DTG-DTA Q600 TA Instruments module,
in the temperature range between room temperature and
25-900 °C, at a heating rate of 10 °C/min. For the analyses,
a mass of 10 mg of the samples was used.

2.2.7 Degradation in natural conditions (solar
radiation)

The degradation of pure polymeric matrix samples and
composite containing 20% by weight of babassu fiber was

(a)

Figure 1. Composites containing babassu fiber and low-density
polyethylene (a) LDPE 100% (b) LDPE 95% (c) LDPE 90% and
(d) LDPE 80%.

carried out in a natural environment. The samples were
exposed under solar radiation in an open area for 768 hours.
The samples were degraded in an open area in the city of
Teresina-Piaui, Brazil, from March to April.

2.2.8 Degradation in artificial conditions (Ultraviolet
radiations)

The degradation of the pure matrix and composite
containing 20 wt% fibers was also monitored under artificial
conditions. The samples were held in the degradation box with
fluorescent UV-B, 365 nm, 20 W and 60 c¢m, for a period of
768 hours. For comparison, the same procedure of the two
degradation processes was carried out on samples of bags
of commercial oxy-biodegradable plastic.

3. Results and Discussions

3.1 Composites of LDPE — FTIR

The composites were evaluated by FTIR. The composite
absorption spectrum in Figure 2 shows the effect of
incorporating the babassu polymer fiber. The mercerization
superficial treatment methodology was used in the present
study, and sand bath was used for mixing of the materials, to
ensure the fibers were well distributed in the polymer matrix.

The presence of fibers in the matrix was observed by the
appearance of peaks between 3200-3600 cm™!, which did not
exist prior to the formation of the polymer composites, and
so pertain only to the fibers. They are assigned to the fiber
OH stretching'®?!. This peak intensifies with an increase
in the amount of fiber added to the composite. The peak at
2934 cm!, assigned to the fiber CH stretching, is overlapped
by the matrix'>. The peaks at 1463 cm™, 1421 cm!, 730 cm™,
and 719 cm™', correspond, respectively, to CH, (crystalline)
deformation, CH, deformation (amorphous), CH, rocking
vibration (crystalline), and CH, (amorphous) rocking
vibration, which reveal the presence of a paraffinic region
of the matrices in the composites®.

The appearance of peaks at approximately 1595 cm™,
1510 cm, and 1055-1036 cm™!, which are respectively, stretch
aromatic ring (C=C) lignin, lignin stretch CO, and the CO
stretching and deformation of the cellulose primary alcohol
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Figure 2. Absorption Spectrum of pure LDPE matrix and babassu
fiber composites.
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lignin, showed the presence of the fiber in the composite.
The intensity of these peaks also increases as the fiber is
added to the matrices'#!51721-2426_ The fibers incorporation
in the matrix contributed to the new composites’ properties.

3.2 Morphology of LDPE composites - SEM

The morphology of the samples was analyzed by SEM.
This technique was used to observe the compatibility of
babassu fibers with the LDPE matrix. Figure 3 shows the
results for the matrix of pure LDPE and those combined with
the treated fiber in different mass proportions.

The pure matrix presents a smooth surface without
changes. With the addition of 5% fiber, the surface change
to a rougher appearance, indicating the presence of fibers.
The presence of fibers in the matrix is further observed, as
more fibers are added, so that the composite containing 20%
by weight fibers appear rougher.

The strong material interaction causes some kind of
encapsulation of the fibers in the polymer matrix, which
makes it difficult to differentiate them. The mercerization
treatment increases the superficial roughness in the fiber
and improves mechanical grip. When mercerized fibers
are added to a polymer matrix, adhesion occurs through the
mechanical anchoring mechanism of the fibers, resulting
in a greater physical contact between the two materials?’.
These results agree with the infrared analysis, showing the
compatibilizer efficiency used in the method fibers, which
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becomes less hydrophilic, and therefore, there is better
adhesion among the fiber matrices.

3.3 Thermal analysis of LDPE composites - TG

This technique was used to evaluate the materials’ weight
loss in each range of programmed temperature. Figure 4 shows
the results of thermogravimetric analysis (TG\DTG) of the
pure LDPE matrix composites with babassu fiber. Due to
the absence of water, pure LDPE matrix showed no weight
loss between 30-200 °C'? (Figure 4a and b). The degradation
starts quickly between 237-500 °C, with a maximum peak at
422 °C. Degradation also occurs in a single stage. With the
addition of 5%, 10%, and 20% fibers in the matrix, again
there was no observable weight loss related to the loss of
fiber moisture between 20-200 °C.

Although in its DTG, well-defined degradation events
of the two studied materials occurred, it was not possible
to differentiate them in TG, and the degradation occurs™
between 250-500 °C.

The results shown in the graph of DTG for the composite,
has two temperature degradation ranges which are different
from the pure matrix. The first stage is in the temperature
range from 220-337 °C with a maximum at 318 °C, which
corresponds to fiber degradation. This can be observed by
the increase in the peak at 318 °C, which grows with the
increased fiber addition in the LDPE matrix'*'*. The second
stage is in the range from 333-550 °C, with a peak at 412 °C,
due to matrix degradation. The degradation of the composites
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Figure 3. SEM of the pure LDPE matrix and the composites containing babassu fibers.
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Figure 4. Thermal analysis of the pure matrix of LDPE and composites with babassu fiber (a) TG and (b) DTG.

also takes place to a lesser degree as a result of the materials
mixing. The polymeric matrix degrades at a slightly higher
temperature than the composites'. The materials mixture is
less favored for the thermal stability of LDPE composites
and fiber.

3.4 Tensile tests of composites

Figure 5 shows the results obtained for the composites
containing LDPE and babassu fiber treated in different
proportions. The Low-density polyethylene is a polymer
having specific properties due to its high degree of branching,
for example, good toughness, high flexibility, and high impact
strength. It can be observed in Table 1 that the results of the
tensile tests showed that the pure polymer presents higher
tension values (10.9 £ 1.99 MPa), deformation (15.7 +0.77%)
and Young’s modulus (241.97 + 35.4 MPa), since it is the
polymer in its pure form. These results are in agreement
with the literature®.

With the addition of 5%, 10%, and 20% of treated fibers
in the pure polymer, it is possible to observe a decrease in
the material resistance due to the presence of the fibers.
When analyzing the pure polymer and its composite with
5% added fiber, a decrease of 20.2% of the tension, 7%
of the deformation, and 3.6% for Young’s modulus was
observed. With the addition of 20% fiber, there is a 44%
drop in tension, 48% in strain, and 12% in Young’s modulus.
These results are in accordance with the literature, as shown
by Coutinho et al®. The tensile strength value for LDPE
ranges from 6.9-16 MPa, and the Young’s modulus ranges
from 102-240 MPa. The elastic modulus was the mechanical
property that suffered the least degree of variation in all
composites.

3.5 Study of composites degradation

The polyethylene photochemical degradation results in
the formation of the degradation of vinyl and carbonyl groups,
which are responsible for the crosslinking process and chain
scission, according to De Paoli (2009)*. The polymer in the
presence of light promotes the free radicals formation with
enough energy to break a carbon-carbon or carbon-hydrogen
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Figure 5. Composites of low-density polyethylene composites
containing treated babassu fiber.

Table 1. Results of the tensile test for the composites of LDPE
with babassu fiber.

Sample Tension Deformation z‘:;ﬁ;ss
(MPa) (%) (MPs)
LDPE 100% 10.9+£1.99 15.7£0.77  241.97+£35.4
LDPE/Fiber 5% 8.7+£0.20 14.6£0.22  233.28+8.7
LDPE/Fiber 10% 7.2+0.75 11.9+0.36 221.2+10.6
LDPE/Fiber 20% 6.1+0.20 8.1+1.1 211.343.3

bond. In the absence of oxygen, this promotes the formation
of cross-linking reactions, which is the recombination of free
radicals. In the presence of oxygen, chain scission with the
formation of peroxide radicals occurs. The reaction is extremely
fast and controlled by oxygen diffusion in the polymer. These
radicals are very unstable peroxides, interacting and removing
a hydrogen atom of the same molecule, or a neighboring
molecule, to form hydroperoxide groups. In the presence of
light, this arrangement is very unstable and chain scission
occurs with the formation of carbonyl groups, water, and
vinyl groups®. The macromolecules become photochemically
unstable in the presence of carbonyl groups, because these
groups can absorb light in the range of UV wavelength of the
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solar spectrum. Photodegradation is a widely used method
to study the degradation of polymers. The photo-oxidative
degradation is a material decomposition process in the
presence of UV light. UV radiation in the range 290-320 nm
is equivalent to the energy required to dissociate the C-C
and C-H bonds and produce free radicals®'.

The degradation of pure materials and composites was
performed using only the matrix of the composite and pure
LDPE in a proportion of 20% by weight of fiber. The materials
were studied by degradation in a natural environment (under
sunlight), and an artificial environment (UV-B radiation in
fluorescent lamp). For comparison, the same conditions
of degradation of oxy-biodegradable plastic shopping bag
samples were used. The material’s degradation was monitored
by FTIR, to observe the formation of new absorption bands
resulting from the material’s degradation process during
different exposures.

3.5.1 Degradation by solar radiation (LDPE composites)

All major components of the fibers, cellulose,
hemicellulose, and lignin are degraded. The fiber components
photodegradation depends on the ability to absorb UV
radiation. This concentrates most of the lignin chromophores
groups. The UV light absorption initiates the photochemical
reaction on the fiber surface leading to the formation of
aromatics and other free radicals that cause the degradation
of'lignin, cellulose, and hemicellulose, by photodissociation
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of C-C bond formations and carbonyl groups. Similar to the
fibers photodegradation, the photo-oxidative process of the
polyethylene is based on the free radicals, hydroperoxides,
and carbonyl groups formation, which are responsible for
the UV radiation absorption above 290 nm. The oxygen
diffusion in the polymer controls the process of polyolefins
degradation. The photodegradation promotes changes in the
polymer such as oxidation and chain scission. The reason why
the delay degrades polyethylene is the hydrophobic nature
of carbon-carbon chains with inert high molecular mass?'.

The results below show the LDPE composites degradation
for a period of 768 hours under solar radiation. For pure LDPE
matrix, Figure 6a, two peaks appear, the first at 1720 cm'!
and the second at 1660 cm!, characteristic of one carbonyl
group (C=0), and C=C stretching, respectively. This is
probably due to the presence of a chromophore group during
the exposure process in the open area rather than the matrix
photodegradation process, since the exposure time was very
small in natural conditions. The main reasons for the low
polyethylene degradability are its hydrophobicity and high
molecular weight 332,

With the addition of 20% fiber matrix of LDPE, shown
in Figure 6b, four new peaks appear at 3695 cm™, 3654 cm!,
3620 cm™ and 1734 cm'. The first three peaks should be
associated with the hydroxyl formation and the fourth peak,
the stretching of the C=0 ester group. The disappearance of
peaks at 1595 cm™ and 1505 cm™, related to C=C stretching

82
'Ei‘ = 2
S (@)
e
@ 0.5
E LDPE
g J/
— —o0h -
g ——384h 3
= ———768h N
-
1200 1485
1,0
2917
3600 3200 2800 2400 2000 1600 1200 800

Wavenumber (cm’l)

0,0

0,2

0,4 4

0,6

0.8 L DPE/Fiber 20%

0h
—384h

Absorbance (u.a)

1,0 4 1055-1033

68 2917

Absorbance (u.a)

TOUT T TeUT 0T
i -1
Wavenumber (cm”™ )

4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm'l)

Figure 6. FTIR spectrum of pure LDPE matrix (a) different times of degradation by sunlight and (b) 20% fiber at different times of

degradation by sunlight.
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Figure 7. FTIR of pure LDPE matrix (a) different times of degradation in UV-B and (b) 20% fiber at different times of degradation UV-B.

of the aromatic ring and the CO group occurs, and again the
lignin peak at 1650 cm™, due to the C=C stretch, becomes
more defined during exposure.

The peaks correspond to the fiber which experienced a
decrease in strength with exposure. These results show that
the fiber presence alters the matrices degradation mechanism,
favoring an increase in the photodegradation rate.

3.5.2 Degradation by UV-B radiation (LDPE composites)

The results of the LDPE composites degradation are
shown in Figure 7. It is possible to see in the pure LDPE
matrix, Figure 7a, the appearance of a band in the region
3407-3420 cm™, which did not exist in the polymer, and
which increases with exposure time. These bands did not
appear during the sun exposure because natural exposure
is less intense than the artificial exposure. The presence of
these bands is indicative of the hydroxyl formation (OH free
groups or carboxylic acid). It is also possible to see a slight
appearance of peaks at 1796 cm™ (C=0), 1650 cm™! (C=C),
1176 cm™ (CO), and 875 cm™ (C=C deformation) in both
matrices. This process is started with the alkyl radical’s
formation in the polymer due to the chemical bonds rupture in
the polymer chain, producing low molecular weight materials.
The alkyl radicals formed are unstable and combine with
oxygen to form hydroperoxides, which may decompose
to form alkoxide radicals. These alkoxides radicals can
abstract hydrogen or cause chain scission. Thus, the polymer
is degraded to form a mixture of hydroxyl’' and carbonyl
groups. The other peaks revealed no changes.

Figure 7b shows the results for the addition of 20%
fiber in the matrix. In the region between 3600-3200 cm™, a
slight drop in the intensity occurs. The peak at 1723 cm! that
appears in the composite is associated with carbonyl groups
(C=0). Just as in solar radiation, it occurs in the composites
at 1596 cm’, a decrease of this peak, attributed to lignin.
Whereas the emergence of a peak at 875 cm™ is associated
with angular C=C deformation, this only appears during
artificial exposure. Regarding the other peaks, they exhibit
the same degradation process. However, the degradation in
an artificial environment was more intense.
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Figure 8. Oxy-biodegradable bag under exposure UV-B.

These results show that with the fiber addition in the
polymer matrix, a variation occurs in the degradation
mechanism. The addition of a biodegradable material,
such as babassu treated fibers, can help the LDPE matrix
to increase its degradability.

3.6 Oxy-biodegradable shopping bag plastic

3.6.1 Degradation by UV-B radiation

For comparison, a piece of commercial oxy-biodegradable
plastic bag was also subjected to the same conditions of the
composite’s degradation. Under UV-B, Figure 8, there was
no radiation formation of carbonyl groups during exposure.
What happened was a small increase in peak intensity
that occurred at 1746 cm™, and only two peaks showed at
1263 cm™ and 1650 cm™. During artificial exposure, the peak
at 1263 cm', assigned to CO, stretching, also appears. This
shows that oxy-biodegradable plastic releases this group to
the atmosphere during the degradation process, contributing
to an increase in the greenhouse effect.

When comparing the degradation process of the composites
with the oxy-biodegradable plastic bag sample, it is possible
to observe that the composites, besides presenting formation
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of carbonyl groups, with a peak in 1723 cm', which did
not previously exist, but now appears during the exposure
(and which is characteristic of the degradation process),
the degradation happens without release of CO, groups in
the atmosphere. These results show an improvement in the
photodegradation potential of the polyethylene matrix with
the addition of babassu palm fiber.

4. Conclusions

The proposed chemical treatments allowed the production
of high-quality fibers with a high distribution and adhesion
level to the polymer matrix, promoting composites formation.
The study of their properties using SEM and FTIR, revealed
good interfacial compatibility between the materials.
TG analyses showed that the fiber-matrix incorporation
allows greater stability of the thermal breakdown process,
and a minor weight loss of the composites, respectively.
Unlike the composites, during the degradation process, the
oxy-biodegradable plastic bag releases catalyst residues
and CO, into nature. With these results, the babassu fiber
showed promise in the formation of composite materials in
an LDPE matrix.
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