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Abstract. Recently the use of natural fiber reinforced polymer composite in the various sectors
has increased tremendously. This is due to the environmental problems and health hazard
possessed by the synthetic fiber during disposal and manufacturing. The main aim of this paper
is to review the work carried out by using kenaf fiber composite. The reinforcement made by
using the kenaf fiber shows its potential to replace the glass fiber composite. In addition to the
physical and mechanical properties, processing methods and application of kenaf fiber composite
is also discussed.

1. INTRODUCTION
Natural fibers are environmental friendly, low cost,
easily available and have good specific strength and
modulus. Natural fibers are extracted from various
parts of the plant (stem, leaf, bark and fruits) and
classified accordingly. The most widely used plant
fibers are sisal, banana, kenaf, coir, etc., to name
the few. Mwaikambo, et al. [1] reviewed the history,
properties and application of plant fibers. Review
indicate that there is a strong relationship between
the fine structure of plant fibres and their mechanical
properties
Kenaf, Hibiscus cannabinus L, belong to the family of hibiscus, a biodegradable and environmental
friendly crop. Kenaf is mostly suitable for cultivation
in tropical and subtropical regions. Hence most of
the researches in kenaf fibers are carried out by the
researchers in those areas. Chawla [2] has described the conditions required for the cultivation of
kenaf fibers and countries of origin of fibers are studied by Manjusri, et al. [3] is listed in Table 1.
Mossello et al. [4] reviewed several empirical
studies which highlight the use of kenaf for pulp
production (beating, fractionation, and recycled fi-

ber). Mossello et al. [5] reviewed kenaf fiber literatures to evaluate paper and paperboard globally, this
will cause the increase demand for fiber.

2. PHYSICAL STRUCTURE AND
PROPERTIES OF KENAF FIBER
Kenaf fiber is extracted from bark of the tree. From
the bark fibers extracted from the bast and core of
the bark. The parts of the kenaf plants [1] are shown
in Fig. 1.
The main factors which influence the properties
of the fiber, see Table 2, are its chemical
composition. Bismark et al. [6 ] studied the chemical
content of various natural fibers which are listed in
Table 3. The study shows that the strength of the
composite is mainly influenced by the cellulose
content of the fiber. Du et al. (2008) [7] reported that
kenaf bast fibre has cellulose content as high as
60.8% while Ismawati [8] reported that cellulose
content of core fibre is approximately 50.6%.
Chen et al. [9] studied and measured the length
of natural fibers such as Kenaf, Ramie and bagasse,
which are listed in Table 4. It was found that finesse

Corresponding author: A. Alavudeen, e-mail: ala_parv@yahoo.co.in
j(& (3Se
P]R
TSEc
dSh5T]c
Ta5

c
S

107

Review on kenaf fiber composites

Table 1. Fibers and Countries of origin (for more details, see K.M. Manjusri and T.D. Lawrence, 2005.
Natural Fibers, Biopolymers, and Bio-composites.CRC Press, Tailor & Francis).
Kenaf
Banana
Jute

Iraq, Tanzania, Jamaica, South Africa, Cuba and Togo
Asian Countries
India, Egypt, Guyana, Jamaica, Ghana, Malaw

of the kenaf fiber is greater than the ramie fiber and
lesser than the baggase fiber.
Gita Ramaswamy et al. [10] studied the effect
of frost on kenaf fiber quality. He conducted detailed
evaluation on fiber processing and chemical
composition. Frost-damaged kenaf with fungal
growth was decorticated by hand and divided into
six sections (26.88 cm:each) from the base to tip of
the stem and then retted chemically or bacterially
in the laboratory. Fiber characteristics also
compared between two process and six locations.
Kenaf fiber has been successfully reinforced with
both thermo plastic and thermoset resins. This
indicates the feasibility and a new reinforcing
material for polymer matrix composite. Yibin Xue et
al. [11] compared the experimental and theoretical
tensile properties of kenaf fiber bundle. Both
experimental and theoretical studies indicate that
the tensile strength of the kenaf fiber bundle
increases with increasing the strain rate whereas
tensile modulus remain unchanged due to change
in strain rate. Chen et al. [12] has successfully
fabricated the automotive head liner using kenaf/
ramie hybrid composites. Composite is fabricated
by carding, needle punching and wet bonding
technique. Tajvidi et al. [13] conducted DMA test to
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study revealed that the temperature has more effect
on viscoelastic property of the composite than the
stress. Zampaloni et al. [14] discussed the problems
and solutions of manufacturing kenaf/PP
composites. Composite was prepared using kenaf
as reinforcement in maleated polypropylene. It
shows that the kenaf/polypropylene composite has
high modulus/cost and higher specific modulus than
sisal, coir, and E-glass, thereby providing an
opportunity for replacing existing materials. Wanjun
et al. [15] studied the effect of processing method
(injection moulding and extrusion) and fiber length
on the thermal and mechanical properties of kenaf
fiber reinforced composite. The impact strength and
heat deflection temperature increases with increase
in length indicating the role of fiber bridging effects
as predominant factor. Takashi Nishino et al. [16]

Fig. 1. Kenaf fiber structure.

analyzed the kenaf fiber reinforced poly-lactic acid
for its mechanical properties. The study found that
kenaf is a suitable candidate for reinforcement in
biodegradable polymer composite. Shinji Ochi et
al. [17] investigated the mechanical properties of
kenaf fiber reinforced in poly lactic acid composite.
The study shows that the flexural properties of
composite increases with increasing the fiber
content. Also, the biodegradable study shows that
the 38% of weight reduces in four weeks of
compositing. Vineta et al. [18] compared the
composite prepa red by injection and compression
moulded kenaf/pp. The study shows that the
process has no significant effect on the properties
of composite. Jamal et al. [19] investigated the tensile
_a_Ta
c
X
Tb Uf SU
[da
%
Z
T]PU
k__R _ b
X
c
T FWT
investigation revealed that the addition of long kenaf
fiber as reinforcement with wood flour-pp composite
has considerably increases the tensile strength and
modulus. Symington et al. [20] studied the tensile
properties of kenaf fibers for structural application.
The study shows that the alkalization will improve
the properties of the fiber. Chen et al. [21] fabricated
the woven composite made of bagasse, kenaf, ramie
as reinforcement with polypropylene (PP) as matrix
and determined the mechanical, thermal and wet
properties of these composites. The investigation
indicated that the thermal properties of these
composites depend on the bonding between the fiber
and the matrix. This study compared the two types
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Table 4. Length and tex of fibers.

stress on the fibers in the composite under transverse load was monitored in situ and
nondestructively using X-ray diffraction

Fiber

Length(mm)

Finesse(tex)

Kenaf
Ramie
Baggase

50.8
95.3
34.0

9
0.8
58.7

of experimental kenaf/ramie nonwovens with different binders, in terms of mechanical properties, thermal mechanical property, and thermal conductivity.
Sanadi et al. [22] investigated the thermal propTa
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DMA techniques. The investigation results indicate
that the 0.25 volume fraction of kenaf fiber in Polypropylene has improved the thermal stability of the
polypropylene matrix. This shows that the addition
of fiber has not only improved the thermal stability
but also the viscoelastic behavior of the composite
also. H.M. Akil [23] overviewed the developments
made in the area of kenaf fiber reinforced composites, in terms of their market, manufacturing methods, and overall properties. Thielemans & Wool show
that the good adhesion between kenaf fiber and
epoxy matrix can be obtain by proper surface treatment. Maddern & Franch [24] (1989) studied the
papermaking properties of bleached soda-AQ kenaf
bark and core pulp. They found that the bark fibers
are long, thin and stiff providing good tear, light scattering and moderate bonding. Ishak et al. [25] used
kenaf fiber as reinforcement in bio composite material. The objective was to compare the mechanical
properties of short kenaf bast and core fiber reinforced unsaturated polyester composites with varying fiber weight fraction i.e. 0%, 5%, 10%, 20%,
30%, and 40%. The results also showed that the
optimum fiber content for achieving highest tensile
strength for both bast and core fibre composites
were 20 wt.%. Byoung-Ho Lee et al. [26] evaluated
kenaf fiber reinforced PLA composite fabricated by
carding followed by hot-pressing .Further the fibers
are treated with silane coupling agent. The treatment with silane has increased the modulus and
swelling capabilities of the composite. The swelling
of the composite can be controlled by increasing
the concentration of the coupling agent. Bhardwaj
et al. (2007) [27] studied the influence on physical
and electro-kinetic properties of various cellulosic
fibers and found that beating increases the surface
charge, specific surface area and specific volume
of fibers, but did not change the total fiber charge.
Nishino et al. [28] investigated the influence of silane coupling agent (glycidoxypropyl
trimethoxysilane) on kenaf fiber-reinforced PLA. The

3. INFLUENCE OF CHEMICAL
TREATMENT OF KENAF ON THE
MECHANICAL PROPERTIES OF
THE COMPOSITES
Yuhazri et al. [29] investigated the effect of NaOH
on the kenaf fiber reinforced polyester composite.
The mechanical properties of the composite
increased with increasing the concentration of the
alkali. A. M. Mohd Edeerozey, 2007 [30]; H. A.
Sharifah, 2004] [31] Study shows that the kenaf
fiber can be reinforced with both thermoplastic and
thermo set plastic. The increase in the property can
be achieved by surface modification of the fiber.
Mehdi Jonoobi et al. [32] characterized the kenaf
(Hibiscus cannabinus) nano fibers by environmental
scanning electron microscopy (ESEM) and
transmission electron microscopy (TEM), which
were isolated from unbleached and bleached pulp
by a combination of chemical and mechanical
treatments. Moreover, thermogravimetric analysis
(TGA) indicated that both pulp types as well as the
nanofibers displayed a superior thermal stability as
compared to the raw kenaf. Fourier transform infrared
(FTIR) spectroscopy demonstrated that the content
of lignin and hemi cellulose decreased during the
pulping process and lignin was almost removed
during bleaching. Alavudeen et al. [33] studied the
effect of NaOH and sodium lauryl sulphate treatment
on mechanical properties of randomly mixed hybrid
fiber composites for varying fiber percentage weight
(wt.%). Result indicate that both the treatment
improve the mechanical properties of the
composites, but on comparing them it shows that
the SLS treatement has better mechanical
properties than NaOH. Tajvidi et al.[34] investigated
the effect of MA modification on viscoelastic
properties of kenaf fiber-reinforced PP composites.
An increase in storage and loss moduli and a
decrease in the mechanical loss factor were observed
for all treated composites, indicating more elastic
behavior of the composites when compared with the
pure PP. Aziz et al. [35] investigated the effect of
modified polyester resins in alkali-treated kenaf fiber
composites. Four types of polyester resins were
used in this study. Rajeev et al. [36] has compared
the tensile properties of silane treated kenaf fiber
treated with sisal fiber. It was found that the
composites based on the modified matrix have, in
general, superior mechanical properties to those
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containing the unmodified matrix. Maya Jacob et
al. [37] used zein as a coupling agent in this
experimental study and it was found that chemically
modified kenaf fibers were found to possess improved
mechanical and visco- elastic properties.

the kenaf composite panels were made using a onestep steam-injection pressing method and a twostep pressing method (the particleboard is steam
pressed first, followed by overlaying).

5. DEVELOPMENTS FOR FUTURE
4. WOVEN KENAF FIBER
COMPOSITE
Woven composites are known to be complex
systems, which have additional features such as,
interlace spacing or gap, interlace point and unit
cell. There are very few reports on woven fabric
composites reported so far. The popularity of woven
composites is increasing due to simple processing
and acceptable mechanical properties. Woven fabric
composites provide more balanced properties in the
fabric plane than unidirectional lamina. The weaving
of the fiber provides an interlocking that increases
strength better than can be achieved by fiber matrix
adhesion. Not much work was carried out using
woven kenaf as reinforcement in composite.
Bel-Berger et al.[38] evaluated the effects of
retting on yarn quality and fabric and also
investigated chemical and enzyme treatments for
improving the softness and hand of the fabrics
produced. Thiruchitrambalam et al. [39] studied the
effect of NaOH and SLS treatment on Banana/kenaf
woven composite. It was found that the composites
made using SLS (Sodium lauryl sulphate) treated
fibers has higher strength then the composites made
using alkali treated fiber. Alavudeen et al. [40]
reviewed woven natural fiber composites and their
developments. Thiruchitrambalam et al. [41]
fabricated clutch plate using hybrid woven fabric
reinforced with polyester composite. The objectives
of this investigation are to assess the potential for
manufacturing a high quality clutch plate via hand
lay-up technique. Lai et al. [42] used woven betel
palm and kenaf fibers as a reinforcing phase in
unsaturated polyester .Authors evaluated the
morphology, physical properties, and mechanical
properties of the natural fibers. Kenaf fibers exhibit
higher tensile properties than betel palm fibers due
to the higher amount of cellulose content. Authors
found that untreated woven kenaf composites exhibit
comparable flexural strength with those of untreated
woven betel palm composites. However, untreated
kenaf composites exhibit superior flexural modulus
to those of betel palm composites. In general,
mechanical properties of the woven composites
made from alkali-treated fibers were superior to the
untreated fibers. Xu Jianying et al. [43] fabricated

Kenaf fiber reinforced composite has a good potential
for usage as reinforcement in composite. The most
interesting development of kenaf fiber reinforced
composite is utilizing its availability and readiness
to be used with various manufacturing processes
that have never been associated with other natural
fibers before, such as pultrusion and potentially,
filament winding. Based on this brief review, the
application of kenaf fiber reinforced composite as
an alternative composite material, especially in
building and construction, is highly plausible with
both lightweight and low cost as its main driving
forces.
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