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While oil prices are rising and the depletion of the crude oil sources is
coming closer, in the plastics industry a switch to renewable resources
s already ongoing. The partial (up to 70%) replacement of oil-based
olastic material by wood particles or agricultural residues is gaining more
a2nd more economic importance. Secondly, there is a trend to replace
mineral fibres by natural ones in composite materials.

Cn e one hand, these developments may
cr=ate new surrogates for wood products but
on the other hand they may provide new raw
materials and markets for the furniture and
other wood-based industries. At least a new
markst for wood residues can be created.
Thersfore it makes sense to become aware of
he new developments which have meanwhile
g2ined considerable market shares in other
paris of the world.

Since nearly 20 years ago, wood plastic
composites (WPCs) are being developed and
sold. Mainly the plastic industry is dealing with
the new material as the production processes
2re theirs: extrusion and injection moulding.
They have the machinery and the experience
with it. Applications first captured by WPCs
ncluded landscape timbers, picnic tables,
pizyground equipment, benches, fencing
2nd trash receptacles. These uses have
relatively low structural requirements and
ar= not regulated by building codes. From
the early 1990s on, WPC-decking began to
conguer the U. S. market even though it was
mors expensive than the traditional wooden
planks. But lower maintenance costs and
growing concerns about the environmental
mpacts of the usual pressure-treated
lumber products were convincing marketing
arguments.  (On January 1, 2004, there
was a voluntary transition from the most
widely used chromated copper arsenate
CCA) to arsenic-free preservatives for wood
oroducts used in residential areas.) The third
market driver facilitating the entry of WPC
oroducts into the U.S. marketplace is the
g=neral builder's acceptance of new wood
composite building material solutions such
2= onented strandboard (OSB) panels and
=minzi=d veneer lumber (LVL) products.
S==cental decking and railings consumed
n==riy two-thirds of the $1 billion (estimated
=wiruded WPC market in the United
s m 2003, followed by window and door

frames (11%) (Clemons 2002).

Another path to more “nature” in composites is the replacement of inorganic fibres —
such as glass or aramid fibres — with natural fibres. Over the past decade, important
industries such as the automotive, construction and packaging industries have shown
enormous interest in the development of new composite materials (Espert 2003). For
these applications mainly boards or mouldings are being produced. The advantages
of natural fibres as compared with inorganic fibres are:

e |ower price.

e Lower weight and density, therefore less abrasion of processing tools.

e They are renewable, biodegradable and do not cause health problems.

To prepare wood fibres for WPCs, refiners from the MDF industry can be used (see
below). The further processing can be either by injection moulding, extrusion or even
in the formation of boards. In the latter case a mixture of fine powdered polypropylene
and wood fibers or particles is compacted in a hot press with temperatures about
180 - 200°C. To avoid decompressing, the material has to be cooled under pressure
which requires a continuous press with a heating and cooling zone or a single-light
press with a combination of heating and cooling technology. This technology is
suitable for panel-like WPC products. (Marutzky, Buchholzer and Thole 2005).
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All kinds of natural fibre composites consist of two major components:

¢ A matrix of mainly thermoplastics such as polyethylene, polypropylene,
polystyrene and/or polyvinylchloride.

e Flour (typically 400 um) or fibres mainly from wood; but also bast fibers (flex,
hemp, jute, kenaf, ramie, etc), leaf fibers (sisal, pineapple) and fruit fibers (coconut
husk or coir). Waste materials such as rice hulls and pulp and paper sludge is
offering further possibilities, especially in WPC production.

As the plastics are hydrophobic and the natural fibres are hydrophilic some treatment of
the fibers is necessary to satisfy adhesion and strength requirements. Many chemicals
are being tested for their suitability as coupling agents and to modify the surface of
the natural fibres. Different types of coupling agents include maleated polyolefins,
silicates, titanates, isocyanates, amides, chlorotriazines and silanes. Finally lubricants
are a type of additive that decrease friction during WPC processing.

Saheb and Jog (1999) gave a very good overview on all these aspects of natural
fiore composites. At the end they concluded: Recently, there has been increasing
interest in commercialization of natural fibre composites and their use, especially for
interior paneling in the automobile industry. These composites with density around
0.9 g/on?, stifiness around 3,000 MPa, impact strength of 25 kJ/m? and good
sound absorption characteristics are being used by a number of leading comparies.
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Composites based on polyolefins are now
commercially available. It is reported that
these composites offer advaniages of
20% reauction in processing termperature
and 25% reauction in cycle time in addiition
to a wejght reduction of about 30%. The
composites provide wood-like appearance
without requiring the maintenance. The
extruded profiles can be used as a wood
substitute in various applications such as
window systems and decking.

Weight reductionis atopissue in vehicle and
aircraft construction nowadays as energy
consumption becomes critical. There is
a switch from steel to aluminium and to
carbon fiber/polymer matrix composites,
the latter being significantly superior in
specific strength, modulus and fatigue
resistance. As aluminium and carbon fibres
are becoming more and more expensive, all
potentials of the application of natural fibres
in these industries should be explored.
Sometimes even special plywood might
serve the needs! Inany case, there are non-
technical challenges to be overcome, which
include manufacturers’ lack of comfort
and familiarity with the manufacturing and : >
safety of the vehicles made from these At the Ligna-Fair 2005 in Hannover (Germany) a variety of wood plastic composites
new materials, capital already invested in (WPC) was shown including armchairs, tables, automotive parts and outdoor flooring.
steel-forming technologies and recycling Wood flour is replacing plastics and/or timber.

(Carpenter et al. 2008).

R

In India, there seem to be
promising  preconditions  and
huge potentials for the production
and application of natural fibre
polymer composites:

i Real wood (durable or pressure treated) or WPC
(looking but not feeling like wood)? This question
has to be answered by the customer. |

e Even though timber is short in
supply, residues like sawdust
could be used more efficiently
for the production of WPC.
(In the case of rubber wood
its rubber content might be a
special advantage!).

e There are plenty of fibre
sources in the country for
the reinforcement of matrix
material. Especially on jute a
lot of research has been done
already.

e Plastic waste, like plastic bags
or bottles —if cleaned and pure
— could be used as WPC matrix
and by this give an impetus for
better recycling in India.




:

e As an alternative to plastic and metal in
India, WPC for furniture making might
be a good idea. The Swedish furniture
company IKEA recently exhibited and

marketed a rocking chair from this
material.

Construction and automotive industries
in India are flourishing and needing
more and more material. WPCs and
other natural fibre polymer composites
could be used for all the purposes
mentioned above.

Many research institutions in India are
already involved in the development of
products and processes. Now industries
have to take the initiative to capture the
market. WN
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For a proper extrusion product, many parameters have to be optimised. First trials often lead to
. unusable material. Ismita Sundriyal from FRI University (Dehradun) did a lot of experiments on coupling
agents at the FraunhoferTWKQ-‘tnstitute of Wood Research in Braunschweig, Germany for her thesis.
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