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a b s t r a c t

The microstructural, physical, chemical and mechanical properties of Sansevieria cylindrica fibres are
described for the first time in this work. A microstructural analysis of S. cylindrica leaves showed the pres-
ence of structural fibres and arch fibres. Polarised light microscopy and scanning electron microscopy of
these fibres revealed a hierarchical cell structure that consisted of a primary wall, a secondary wall, a
fibre lumen and middle lamellae. The cross-sectional area and porosity fraction of the fibre were esti-
mated to be approximately 0.0245 mm2 and 37%, respectively. The fibre density and fineness were
approximately 0.915 ± 0.005 g/cm3 and 9 Tex, respectively. An X-ray diffraction and Fourier transform
infrared analysis of the fibres showed the presence of cellulose Ib with a crystallinity index of 60%. Tensile
tests showed that the corrected Young’s modulus was approximately 7 GPa, the tensile strength was
658 MPa, and the total elongation was between 10% and 12%.

� 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Environmental awareness groups all over the world have fo-
cused their attention on the use of cellulose fibres to reinforce
polymer matrixes. The attractive features of natural fibres include
their low cost, light-weight, moderate strength, high specific mod-
ulus, renewability, biodegradability, lack of health hazards and
amenability to chemical modification. Therefore, natural fibre-
based composites have good potential for use as building materi-
als. Several authors have reported the use of natural fibres such
as palmyra [1], sisal [2], banana [3], oil palm [4], henequen [5], jute
[6], hemp [7] and wood pulp [8] as reinforcements in polymer
matrixes.

The industrial use of natural fibres as reinforcements in com-
posite materials started at the beginning of the 20th century with
the manufacturing of large quantities of sheets, tubes and pipes for
electronic purposes. For example, the seats and fuel tanks of air-
craft were made of natural fibres with a small content of polymeric
binders [9]. When cost-effective synthetic fibres that were less
sensitive to temperature and moisture were brought onto the mar-
ket, natural fibres were largely abandoned in these industries.

More recently, stringent environmental regulations and an in-
creased interest in the use of natural resources have led to a posi-
tive change among composite industries and end users. Efforts are
being made to find alternate reinforcements and resin systems that
are eco-friendly and provide the same performance as their syn-
thetic counterparts [10].

Today, a revolution in the use of natural fibres as reinforce-
ments in technical applications is taking place, primarily in the
automotive industry. European renewable fibres such as flax and
hemp are now used to manufacture door panels and the roofs of
automobiles [10]. However, accelerating the substitution of syn-
thetic fibres by natural fibres requires the greater availability of
such fibres, and their current production level does not meet to-
day’s demand. New plants must be found that enable easy and
cost-effective extraction methods that do not impair the properties
of the fibre. These new fibres must be analysed to determine their
physical, chemical and mechanical properties. Microscopy (either
optical or electron) is an invaluable tool to strengthen our knowl-
edge of the morphology of fibres. This knowledge is essential to
evaluate or efficiently simulate the properties of these fibres.

In this paper, the Sansevieria cylindrica and fibres extracted from
it are described. The present study aims to investigate the potential
use of S. cylindrica fibres (SCFs) as reinforcements in polymeric
materials. The physical, chemical and mechanical properties of
the SCFs were measured and compared with other natural fibres.
A pycnometer was used to assess the density of the fibres, and a
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