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Abstract
Polystyrene/piassava fibre biocomposites were prepared by solvent casting technique. The
effect of fibre acetylation and fibre content varying from 1 - 5 wt. % on the mechanical
properties, chemical resistance, and biodegradation of the resultant composites were
evaluated to access the prospects of using the piassava fibre as a new environmentally
friendly material in engineering applications. The addition of piassava fibres into the
polystyrene matrix showed an appreciable improvement in the biocomposite properties. The
unmodified fibres had optimum values of tensile (54.75 MPa), compressive (106.96 MPa),
flexural (88.62 MPa) and impact (21.88 J/m) strengths at 2.5 wt. % fibre content respectively
while the elongation-at-break showed a downward trend as the fibre content increased. The
elastic and flexural moduli showed a direct relationship with fibre content. The modified fibre
composites exhibited better properties with optimum values of tensile (73.52 MPa),
compressive (125.97 MPa), flexural (116.97 MPa), and impact (29.59 J/m) strengths at 4 wt.
% fibre content respectively than the unmodified composites. The unmodified fibre
composites were found to possess lower chemical resistance than the modified composites
due to poor interfacial bonding between unmodified fibre and matrix. The water absorption
and soil burial results were observed to increase with fibre content and were found to be
higher for unmodified composites.
Keywords: Polystyrene, Piassava Fibre, Acetylation, Mechanical Properties, Chemical
Resistance, Biodegradation
1. Introduction
The advent of biodegradable polymers from renewable raw materials as credible alternatives
to traditional artificial fibres and their use as fillers in polymer composites have continued to
gain the attention of researchers and scientists in the recent times (Alves, Silva, Reis,
Freitas, Rodrigues, & Alves, 2010; Faruk, Bledzki, Fink, & Sain, 2012; Kalia, Avérous,
Njuguna, Dufresne, & Cherian, 2011). Natural fibres and synthetic polymers are of vital
importance to man. The entire world has emphasised how to combat municipal solid waste
via the judicious use of renewable and sustainable resources to achieve a cleaner and safer
environment.
The move is based on the growing demand on the use of plastic products obtained from
most conventional polymers such as polyethylene (PE), polypropylene (PP), polystyrene
(PS), poly (ethylene terephthalate) (PET), and poly (vinyl chloride) (PVC) that are nonbiodegradable. These polymers persist in landfills and in the environment where they are
disposed. Animals could inadvertently ingest them, thus, finding their way up the food chain,
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and proving to be a significant source of ecological and environmental concerns (Kim, Kim,
Lee, & Choi, 2006; Kolybaba, Tabil, Panigrahi, Crerar, Powell, & Wang, 2003; Okada, 2002;
Wu, 2003).
Natural fibres are renewable polymers and have many advantages such as reasonable cost,
biodegradability, availability, considerable stiffness, thermal recyclability by combustion, and
desired mechanical features (Chauhan & Kaith, 2013). The hydroxyl groups present in
various constituents of natural fibres limit their use in many applications (Idrus, Hamdan,
Rahman, & Islam, 2011; Kaith, Mittal, Bhatia, & Kalia, 2011; Kalia, Kaith, & Vashistha, 2011).
Fibre surface modifications using various methods are employed to overcome fibre
deficiencies. Such methods like mercerisation (Gassan & Bledzki, 1999; Obasi, Iheaturu,
Onuoha, Chike-Onyegbula, Akanbi, & Eze, 2014), and acetylation (Bessadok, Marais,
Roudesli, Lixon, & Métayer, 2008; Bledzki, Mamun, Lucka-Gabor, & Gutowski, 2008). Other
methods include benzoylation (Nair, Diwan, & Thomas, 1996), peroxide treatment (Sapieha,
Allard, & Zang, 1990) and coupling agents (Girones, Méndez, Boufi, Vilaseca, & Mutjé,
2007; Maldas & Kokta, 1990). The effect of various treatments on natural fibres on
reinforced polymer composites has been reported (Bledzki et al., 2008; Geethamma,
Joseph, & Thomas, 1995; Joseph, Thomas, & Pavithran, 1996; Sreekala, Kumaran, &
Thomas, 1997). These studies show that chemical modification helps to improve the overall
performance of the composites. Therefore, instead of routinely used glass fibres or synthetic
fibres as reinforcing fillers in polymer composite materials, natural fibres can be used
successfully.
On acetylation, natural fibres are esterified leading to plasticization of lignocellulosic fibres.
The interaction of polymer hydroxyl groups of the cell walls with acetyl groups, thus, modify
the properties of these polymers. The fibres become hydrophobic which could stabilise the
cell wall against moisture, improving dimensional stability and environmental
degradation(Lee & Rowell, 1991). Strong acids or acid salts tend to cause hydrolysis of
cellulose resulting in fibre structure damage (Zafeiropoulos, Williams, Baillie, & Matthews,
2002). Hence, catalyst selection and optimisation are crucial for the acetylation of
lignocellulosic fibres. The hydroxyl groups that interact are those of the minor constituents of
the fibre, namely, lignin, hemicelluloses, and those of amorphous cellulose because the
hydroxyl groups in crystalline regions with close packing and strong interlock bonding are
entirely inaccessible (Sjostrom, 2013). The acetylation of the –OH groups in piassava fibres
is represented as shown in Reaction Scheme 1.

→

(Scheme 1)

Specifically, some researchers have reported the positive effects of acetylation of
lignocellulosic fibres on the properties of the resultant polymer composites. The acetylation
of flax, hemp and wood fibre which altered the characteristics of the surface topography,
changed the fibre surface free energy, and subsequently improved the stress transfer
efficiency at the interface have been studied (Tserki, Zafeiropoulos, Simon, & Panayiotou,
2005; Zafeiropoulos et al., 2002). Bledzki and Gassan (1999) have reported the reduction of
about 50% of moisture absorption for acetylated jute fibres and up to 65% for acetylated pine
fibres. In their study, Liu, Wolcott, Gardner, and Rials (1994) investigated the effect of
acetylation in natural fibre composites (cotton, rayon, wood with polystyrene as a matrix).
They reported that acetylated fibres had increased interfacial shear strength and that
476

Obasi et al., Effects of fibre acetylation…

FUTOJNLS 2018 VOLUME- 4, ISSUE- 1. PP- 475 - 491

acetylation increased the surface free energy of the fibres. Joseph, Koshy, and Thomas
(2005) reported that the tensile properties and impact strength are found to improve
compared to unmodified fibres upon acetylation in banana fibre reinforced phenol
formaldehyde composites.
Fundamentally, natural fibres can be classified into two categories namely; non-wood (such
as sisal, flax, hemp, jute, coir, piassava) and wood fibres. These fibres present in
composites in different forms (such as short fibres, particulate, woven, powder) are usually
mixed with a natural (such as starch, polylactic acid, soybeans, natural rubber) or synthetic
(such as polyethylene, polypropylene, polyester, polyurethane, polystyrene) matrices. The
matrices attempt to hold the fibres together by stabilising the shape of the structure, help to
transfer the shear forces between the fibres and work as a coating to hinder the fibres from
being damaged by environmental influence (Clemons & Caufield, 2005).
Natural fibres have been used extensively as reinforcements in thermoplastics due to their
inherent characteristics (Baghaei, Skrifvars, & Berglin, 2015; Girones, Lopez, Mutje,
Carvalho, Curvelo, & Vilaseca, 2012; Ku, Wang, Pattarachaiyakoop, & Trada, 2011; Nunes,
Silva, Amico, Viana, & Amado, 2016; Sahari & Sapuan, 2011). Such characteristics include
low density, low cost, biodegradability, non-toxicity, and renewability. Piassava fibres (PSF)
are a class of natural leaf fibres of Raphia palms found abundantly in Nigeria are
hapaxanthic. Thus, after a period of vegetative growth produces flowers and fruits only once
and dies (Obahiagbon, 2009). Thermoplastic matrices such as polypropylene (Ragoubi,
George, Molina, Bienaimé, Merlin, Hiver, & Dahoun, 2012), polyethylene (Ahmad & Luyt,
2012) and polystyrene (Nair, Thomas, & Groeninckx, 2001), etc., are much favoured among
the material scientists. These polymers which are recyclable can be remoulded, and then,
offer high impact strength.
However, these types of matrices are not excellent biodegradable materials, though, efforts
have been made by several researchers to fabricate partially biodegradable polymer
composites by replacing some of the matrix content with natural biomass (Bharath, Swamy,
& Kumar, 2010; Chattopadhyay, Singh, Pramanik, Niyogi, Khandal, Uppaluri, & Ghoshal,
2011).
In this study, polystyrene composites have been prepared by reinforcing with unmodified and
modified piassava fibres using solvent casting technique. The objective of the work is to
investigate the effect of fibre acetylation and fibre content on the chemical resistance,
mechanical and biodegradable properties of PS/PSF composites obtained by solvent casting
technique.

2. Materials and Methods
2.1.
Materials
The polystyrene (PS) resin (a general-purpose grade) supplied by Supreme Petrochem,
India with melt flow index of 8 g/10 min (200°C/5 kg, D1238) was used as composite matrix.
Piassava (Raphia Hookeri) fibre (PSF) was a gift from a friend. Glacial acetic acid, acetic
anhydride, sulphuric acid, chloroform, and N, N-Dimethylformamide (DMF) were got from
Merck, Germany. Sodium hydroxide and sodium chloride were obtained from Sigma Aldrich,
Czech Republic, and Germany respectively. All the chemicals were of analytical grade.
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2.2.
Methods
2.2.1. Fibre Modification (Acetylation)
The pulverised piassava fibres were first soaked in deionised water for two hours, filtered
and oven dried at 50⁰C overnight. Afterwards, the fibres were further immersed in glacial
acetic acid for an hour at room temperature (30 ± 2⁰C). The acid was decanted, and soaking
continued in acetic anhydride containing two drops of concentrated sulphuric acid with
constant stirring at 60⁰C for an hour. The fibres were then filtered, washed with deionised
water and dried in an oven at 50⁰C overnight to obtain acetylated piassava fibre (APSF). The
fibres were sieved to a particle size of 150µm.
2.2.2. Processing of Composites by Solvent Casting Technique
Modified or unmodified piassava fibres of varying weight percent, 0, 1, 2, 2.5, 4, and 5 wt. %
of polystyrene were mixed to produce PSF/PS composites. First, PS solutions were
prepared by dissolving 10g of PS pellets in a mixture of DMF: Chloroform (3:1 v/v) at room
temperature. Closed vials were used to avoid solvent evaporation. The choice of the solvent
mixture informed by the study of Jarusuwannapoom, Hongrojjanawiwat, Jitjaicham,
Wannatong, Nithitanakul, Pattamaprom, Koombhongse, Rangkupan, and Supaphol (2005)
who reported that DMF could dissolve polystyrene in less than 6 h. The addition of
chloroform is to tune the viscosity and evaporation rate of DMF which favour adequate
miscibility and wettability of fibre with improved surface layer solidification.

2.2.3. Mechanical Properties
The tensile test was carried out according to ASTM D 3039 method using a Universal
Testing Machine, UTM (EMIC Model DL 3000). Tensile properties were taken at room
temperature at a strain rate of 10 mm/min to obtain the tensile strength, elongation-at-break
and elastic modulus. The compressive test was conducted using ASTM D 3410 method. The
test specimen was placed between two platforms of the universal testing machine, and the
compressive load was applied over 20 mm span length at a constant strain rate of 10
mm/min till failure. The three-point bending test was performed using ASTM D 790 method
on a UTM for flexural properties at a constant strain rate of 2 mm/min. The notched Izod
impact strength tests were conducted at room temperature by ASTM D 256 using an impact
tester (IZOD Impact Tester- CEAST Resil 25 Model). Averaged values of three runs of each
were obtained.
2.2.4. Chemical Resistance Tests
Chemical resistance tests were carried out as a function of percent weight loss/gain when
PSF/PS composite samples of known weights were completely immersed in a 1M solution of
acid (H2SO4), alkali (NaOH) and salt (NaCl). The samples were initially dried in an oven at
60⁰C for 24 h and then kept in the respective solutions for a period of 24-168 h followed by
drying at 50⁰C to a constant weight. The percent chemical resistance (Pcr) expressed as
weight loss/gain recorded at different time intervals for each sample and was calculated
using the relation;
(1)
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Where Wi and Wt are the initial weight and weight at any given time of the sample
respectively.
2.2.5. Water Absorption Test
The water absorption study of the composites with dimensions 25 x 25 x 3 mm3 was
determined according to ASTM D570 method. This test method covers the relative water
absorption uptake and the determination of percentage water absorption of specimens. The
composite samples were first dried in an oven at 60°C for 24 h, weighed to get the initial dry
weight to the nearest 0.0001g and then, immersed in deionised water at room temperature
for 70 days. Weight of the samples was measured after every seven days to obtain the new
change in weight. The percent water absorption (Pwa) was calculated as follows;
(2)
Where Mi and Mt are the initial weight and weight at any given time of the sample
respectively.
2.2.6. Soil Burial Test
Soil burial degradation tests were conducted under moisture-controlled conditions.
Composite samples (25 x 25 x 3 mm3) were placed each in a series of perforated boxes
containing humus rich soil buried 150 mm below the surface of the soil which was frequently
moistened with water. The specimens were taken out at predetermined time intervals (30 –
180 days), carefully washed with water, dried at 50⁰C to a constant weight and then,
weighed to determine the percent weight loss as follows;
(3)
where Wi and Wt are the initial weight and weight at any given time of the sample
respectively.
3. Results and Discussion
3.1.
Mechanical Properties
3.1.1. Tensile Properties
Figures 1 – 3 depict the tensile properties of polystyrene containing modified and unmodified
piassava fibre of varying contents. From Figure 1, it is obvious that the rigidity (modulus) of
the composites is greatly improved by adding piassava fibre. The acetylation treatment on
the fibre also had a positive impact on the stiffness. The tensile strength of composite
containing modified fibre of 5 wt. % is about 22 % higher than the unmodified counterpart.
The tensile strength was less sensitive to the presence of the fibre than the stiffness. The
optimum tensile strength was recorded at 2.5 and 4 wt. % for unmodified and modified filler
respectively. However, the tensile strength of the modified composites at 4 wt. % was more
than 33 % at 2.5 wt. % (optimum) and 68 % higher than that of the unmodified composites
and neat polymer accordingly (Figure 2). The figure also revealed an initial drop in the value
of tensile strength for unmodified composite and small rise for modified composite at 1 wt. %
which afterwards increased as the fibre content increased. This behaviour could be
attributed to the low amount of fibre in the matrix which has little or no reinforcing effect on
the matrix.
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Figure 1: Effect of PSF loading on Elastic modulus of PS-PSF Composites.

Figure 2: Effect of PSF loading on Tensile on Tensile Strength of PS-PSF Composites.
Higher values observed for modified composites suggest good interfacial adhesion between
the composite components. The drop in the tensile strength after 4 wt. % could be attributed
to the inability of the matrix to wet the increasing filler content which might lead to the weak
interface (Nam, Ogihara, Tung, & Kobayashi, 2011).
The elongation-at-break values confirm that the improvement in the stiffness and strength
was achieved at the expense of the ductility of the composites (Figure 3). Thus, the
elongation-at-break for all the samples decreased with increases in fibre content. The
addition of piassava fibre to polystyrene indeed altered its structural integrity. Thus,
increasing fibre content promotes weak interfacial fibre-matrix adhesion, leading to quicker
fracture than polystyrene. Thus, the results of tensile properties point to the importance of
using the correct quantity of natural fibre as reinforcement in the composites.
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Figure 3: Effect of PSF loading on Elongation-at-break of PS-PSF Composites.

Figure 4: Effect of PSF on Compressive Strength of PS-PSF Composites.
3.1.2. Compressive Strength
The effect of filler content on compressive strength of polystyrene reinforced with piassava
fibres is illustrated in Figure 4. From the figure, the addition of the fibres to polystyrene
matrix increased the compressive strength of the composites up to 2.5 and 4 wt. % fibre
contents for unmodified and modified fibre respectively, after which the compressive strength
decreased. The increase in the compressive strength of composites could be attributed to
better matrix-filler interaction which resulted in the stiffening of the polystyrene chain, thus,
showed resistance to compression under applied strain. Some researchers have reported
such increases in strength on the addition of filler to synthetic polymer matrices (Ofora,
Eboatu, Arinze, & Nwokoye, 2014; Singha & Rana, 2013). The figure also shows that
composites with modified fibres exhibited better compressive strength than the unmodified
ones. At 4 wt. % filler contents, the compressive strength of the modified composite is about
17 % and 43 % higher than those of the unmodified at 2.5 wt. % (optimum) and neat polymer
respectively. The acetylation of the fibre helped to improve the dispersion of the natural filler,
leading to the more uniform distribution of the applied stress. Furthermore, it has been
established that higher fibre–matrix interfacial and physical bonding exist after fibre
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treatment, and physical bonding also increases after fibre treatment due to the dipolar
interactions between fibre–matrix (Rout, Tripathy, Misra, Mohanty, & Nayak, 2001).
3.1.3. Flexural Properties
The effect of fibre content on the flexural strength of polystyrene composites is shown in
Figure 5. It is evident from the figure that the flexural strength gradually increased with
increase in fibre content up to 2.5 wt. % and 4 wt. %, and then decreased for unmodified and
modified composites respectively.

Figure 5: Effect of PSF on Flexural strength of PS-PSF Composites

Figure 6: Figure 5: Effect of PSF on Flexural modulus of PS-PSF Composites
The lower flexural strength obtained at high fibre content could be due to the weak fibre-tofibre interaction, void and poor dispersion of fibre in the matrix (Arib, Sapuan, Ahmad,
Paridah, & Zaman, 2006). The flexural strength of the composites at 2.5 and 4 wt. % fibre
contents exhibited about 23 % and 50 % enhancement in flexural strength for unmodified
and modified composites respectively when compared to that of neat PS. The effect of fibre
acetylation was also noticeable from the figure. Thus, a 22 % increment of flexural strength
of the modified composite over unmodified one taken at optimum values was observed.
Interestingly, the flexural strength of the composites followed the same pattern as the tensile
strength, increasing with increases in fibre content. Also, the flexural modulus of the PS/PSF
composites for modified and unmodified fibre reinforced composites was significantly
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improved by approximately 95 % and 48 % from 3.2 to 6.24 and 4.75 GPa above pure PS
respectively as presented in Figure 6. The flexural modulus showed a 31 % increment of
modified composites over the unmodified ones at optimum values. The appreciable increase
in flexural modulus may be attributed to the presence of piassava fibre in the composite.
3.1.4. Impact Strength
Figure 7 presents the effect of fibre content on the impact strength of filled PS composites.
The figure depicts clearly that the impact strength increased with the increase in fibre
content up to 2.5 and 4 wt. % fibre content for modified and unmodified fibres respectively
and afterwards experienced a downward trend. An increase of impact strength from 20.03
J/m to 22.96 J/m for unmodified fibre filled PS composites was obtained on addition of 2.5
wt. % piassava fibre to PS.

Figure 7: Effect of PSF on Impact strength of PS-PSF Composites.
This could be that the fibre capable of absorbing energy and compression pressure which
removed the voids present in the composites because of favourable fibre and matrix mix
within the range of these fibre contents. The decrease in impact strength observed could be
linked to the inability of the matrix to wet the fibres as the fibre quantity increased.
Furthermore, it is observed that the impact strength of the modified fibre was 7.71 J/m and
10.64 J/m higher than the unmodified fibre at optimum value and neat PS indicating a 34 %
and 53 % increase respectively. This behaviour could be linked to the fact that fibre
treatment removed impurities, improved rough surface topography and enhanced the fibre
surface adhesion characteristics (Sreekala et al., 1997).
The improvement in the overall mechanical properties of modified fibre composites studied is
attributed to the presence of –CH3 groups in the acetylated piassava fibre, which created the
path for better interaction with PS matrix. The methyl groups in acetylated fibre are less polar
than the –OH groups in unmodified fibre. Thus the modified fibre offered better compatibility
with an inherently non-polar PS matrix (Kalaprasad, Francis, Thomas, Kumar, Pavithran,
Groeninckx, & Thomas, 2004).
3.2.
Chemical Resistance Tests
The chemical resistance tests were carried out on PS filled composites to determine their
response to external or aggressive environments such as acids, alkalis, aqueous solutions,
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solvents and other chemicals. The weight loss/gain for the modified and unmodified samples
of piassava fibres reinforced polystyrene composites in different chemicals (acid-H2SO4,
alkali-NaOH and saline-NaCl) after 168 h immersion is shown in Figures 8 and 9
respectively. From the figures, it is clear that weight gain is observed in all the chemicals as
the fibre content increased, irrespective of fibre treatment, and followed the trend: NaOH >
H2SO4 > NaCl. This order could be linked to the higher affinity of NaOH for –OH groups
present in the fibre reinforced polymer composites.

Figure 8: Chemical resistance of modified PS-PSF Composites.

Figure 9: Chemical resistance of unmodified PS-PSF Composites.
The positive values of weight gain obtained indicate that the composites were swollen rather
than dissolving in the chemical reagents (Amarababu & Rangadu, 2014). However, the
unmodified fibre reinforced composites were found to possess lower chemical resistance
than the modified fibre reinforced composites due to weak interfacial bonding between
unmodified fibre and matrix (Singha & Thakur, 2009). The modified samples had improved
interfacial interaction between the matrix and fibres which could lead to higher resistance to
the penetration of chemical reagents into the composites. The figures also depict that the
neat polymer exhibited the highest resistance to the chemicals with lowest weight gain
values of 5.04, 4.65, and 4.02 % compared to the values of 10.39, 8.36, 7.39 % and 8.62,
7.63, 6.61 % for alkali, acid and saline solutions for both unmodified and modified
composites correspondingly.
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3.3.
Water Absorption Analysis
The water absorption of the various composite samples measured at room temperature over
a period of 70 days has been evaluated. The results obtained for both modified and
unmodified fibre polystyrene filled composites are presented in Figures 10 and 11. For all the
samples, the water absorption was initially linear indicating that the fibre content increased
the rate of the absorption and increased as fibre content increases. This phenomenon can
be explained by the hydrophilic nature of natural fibres such as piassava fibres (Bismarck,
Aranberri‐Askargorta, Springer, Lampke, Wielage, Stamboulis, Shenderovich, & Limbach,
2002). If natural fibres are exposed to a process of water absorption, the fibre swells, thus,
creating microcracks and voids in the matrix thereby facilitating the diffusion of water
molecules through the fibre-matrix interface.

Figure 10: Water absorption of modified PS-PSF Composites

Figure 11: Water absorption of unmodified PS-PSF Composites
The composite samples experienced a reduction in water absorption with time which
indicates an approach to equilibrium absorption. Furthermore, the hydrophilic piassava fibres
containing many -OH groups in the prepared composites can easily react with water,
resulting in accelerated swelling and water uptake by the composites. The results agree with
the studies which reported that natural fibres have a high affinity for water absorption (Li,
Panigrahi, & Tabil, 2009; Soleimani, Tabil, Panigrahi, & Opoku, 2008). However, a reduction
in water absorption was observed in modified fibre composites compared to the unmodified
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ones. The unmodified composite samples were 12, 7, 15, 14, and 20 % higher than the
modified ones at fibre contents 1 – 5 wt. % respectively after 70 days of composite
immersion in water. Fibre modification using acetic anhydride substitutes the hydroxyl
groups of the cell wall with acetyl groups, thus, altering the properties of the fibre so that it
becomes less hydrophilic (Venkatachalam, Navaneethakrishnan, Rajsekar, & Shankar,
2016). Acetylation can decrease the hygroscopic nature of natural fibre and increases the
dimensional stability (Kumar, Obrai, & Sharma, 2011).
3.4.
Soil Burial Analysis
The soil burial degradation study is vital for the application of natural fibre filled composites
in the environment. In this work, simple soil burial experiments were performed for the PS
composites containing 1 – 5 wt.% modified and unmodified piassava fibres. Figures 12 and
13 present the weight loss percent of the various composites as a function of fibre content
and soil burial time. From the figures, it is evident that the weight loss of the composites
increased with fibre content and time of burial for all composites studied. After 180 days of
soil burial, the weight losses of the unmodified composites were approximately 11, 13, 15,
18, and 20 % for 1 – 5 wt. % fibre content respectively. The fibre acetylation delayed the rate
of biodegradation of the composites in soil with resultant loss in weight of 9, 10, 11, 12 and
14 % for 1 – 5 wt. % fibre content at the end of 180 days of observation respectively. The
modified composites showed weight loss decrease of 22, 30, 36, 50, and 43 % over
unmodified counterparts of PS filled composites at the fibre content of 1 – 5 wt. %
respectively. Natural fibres are degraded biologically because microorganisms present in the
soil recognise the cellulose and hemicelluloses in the cell wall of fibres and can hydrolyse
them into digestible units (Clemons & Caulfield, 2005; Krasowska, Brzeska, Rutkowska,
Janik, Sreekala, Goda, & Sabu, 2010; Szostak-Kotowa, 2004).

Figure 12: Weight loss of modified PS-PSF Composites.
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Figure 13: Weight loss of unmodified PS-PSF Composites.

4. Conclusion
Polystyrene reinforced piassava fibre composites have been prepared. The effect of
acetylation of fibre on the mechanical properties, chemical resistance, and biodegradability
of the resultant composites was studied. The following conclusions could be deduced from
the study:
1. Acetylation of piassava fibre improved the adhesion between the fibre and matrix in
the composites thereby leading to increases in the tensile, compressive, flexural and
impact strengths, elastic and flexural modulus of the composites but with a downward
trend for elongation-at-break when compared to the neat polymer.
2. Weight gain was observed for the composites in the chemical reagents investigated
and was highest in sodium hydroxide solutions.
3. The water absorption and soil burial studies of the composites were found to be low
for PS filled with acetylated fibres which indicated that interfacial bonding was
effective in reducing water penetration and composite degradation.
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