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1. INTRODUCTION

The furniture manufacturing is Malaysia's wood based industry with the highest value
added factor and is considered as one of the major pillars of Malaysia's overall national
economic strength where export earnings from this industry have contributed
significantly to our total export revenue. The remarkable success of the furniture industry
is an excellent example of the Malaysia incorporated concept whereby both the public
and private sectors work cohesively to achieve the desired results.

In furniture manufacturing, processes like cross cutting, molding, planning, shaping,
turning, assembling and finishing are involved. The most significant types of negative
impact of these processes are such as dust emission, noise, hazardous work, health risk,
emission of organic solvent, toxic chemicals emission and chemical waste. In the
finishing process, a number of negative effects that will cause health, safety and
environmental (HSE) performance.

This article highlights the environmental problems in the furniture finishing processes
and how the radiation technology can reduce these negative impacts. The drawbacks that
hamper the manufacturers from adopting this technology are also discussed. The
objective of the paper is to create the awareness among the industrialist and consumers on
the HSE hazardous in furniture finishing and steps can be taken to improve.

2. ENVIRONMENTAL PROBLEMS IN THE FINISHING OPERATION

The most significant types of negative impact of the operations in the wood finishing in
the furniture manufacturing industry are listed below. The extent of the problems may
vary between the company depending on their development stage and specialization.

Dust Emission

Wood particles and sanding dust are emitted to the air inside and outside the workshop
area causing large environmental problems. Some manufacturers extract chips and
sanding dust to an outside silo via a ducting system. Quite often extraction systems are
inadequate and not properly installed and add to the dust problem. It was also observed
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that the workers of some factories do not use personal protective equipment like dust
masks. The small dust particles may enter the respiratory system and effect the health of
the workers.

VOC Emission

Emission of volatile organic compounds (VOC) such as thinner, to the air primarily takes
place by evaporation of various lacquer types during spraying. The compounds are
hazardous to the workers and also pollute the environment. Evaporation depends on
physical properties of the chemical, temperature, and the size of the surface. Parts of the
emission absorbed by the water curtain spray booth or exhaust systems, but some will
remain in the working area. When sealer and lacquer is applied with a spray gun, the risk
of inhalation is high, because the solvents evaporates from the large surface of the
millions of drops in a mist, and even the drops might be inhaled. The risk of inhalation
varies according to the concentration in the air.

Other than those mixed with lacquer, sealer and staining materials solvent is also used for
washing and cleaning. Cloth and paper used for washing and cleaning is often seen
stacked on the working table or on the floor. This is dangerous as it has a high risk of
self-ignition. Other than the solvent hardener and other active ingredients in solvent-
based lacquer if not properly handle will irritate the skin and may cause allergy. Short
term exposure hazards to organic solvent includes dizziness, headache, nausea, and
fatigue. Long term hazards include damage to the central nervous system, memory loss,
confusion, and chronic fatigue.

Chemical Waste

Chemical waste consists of sludge from the surface finishing process at spray booth.
Other than that the waste resulted from the lacquer mixing and container washing in the
area of finishing operation. Some companies keep the sludge in the container and simply
stored behind the factory. By right they should dispose it properly. These containers will
corrode and cause the leaking of the sludge. In the long term the sludge components
contaminate with surface water and go to the soil. Finally the waste and pollute the
ground water. This will effect the health of the future generation.

Energy Consumption

The finishing process requires power for machine operation, heating, compressed air, and
ventilation. The machinery and the design of finishing processes are often excessive in
power consumption.

3. RADIATION TECHNOLOGY AND THEIR ADVANTAGES

Some improvements have been made to reduce the hazard to the workers and keep the
environment clean. This includes the use of efficient water curtain spray booth for the
finishing activities and using the lower solvent content lacquers or water-based lacquers.
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Radiation techniques in lacquer curing process have also been developed and applied
over the years to improve the HSE impact in the furniture manufacturing. Radiation
curing is the process in which lacquers or coating systems are cured by means of high-
energy electrons or short wavelengths of light. The techniques have been initiated and
developed in the late 1960;s with explicit environmental motives. Ultraviolet (UV) curing
and electron beam (EB) curing processes are the example of the radiation techniques in
finishing.

UV Curing Lacquer and Equipment

UV curing lacquers are not using any solvent. The UV curable lacquers consist mainly of
four components. They are resin, reactive solvent, photo initiator and additive. Almost no
evaporation of volatile organic compounds from the UV curable systems to the air at the
working place. Radiation technique using UV cured lacquer will also cut curing time to a
few seconds. With rapid UV curing method the handling and storage of finished products
is easier. This is because the finished products can be stacked immediately after coming
out the curing equipment. The hazard to the workers will be much lesser as there is no
solvent involves in the process. The finishing quality of the products also improved.
Another factor in favor of UV curing is the greatly reduced space required for UV curing
units in contrast to that required for drying ovens used with conventional coatings.

The process requires UV curing equipment. A typical UV curing system consists of an
ultraviolet source (lamp), lamp housing, reflector assembly, power supply, control panel,
and cooling and ozone ventilation system. Curing of lacquers takes place through a
radical or an ionic mechanism. The light energy is converted into chemical energy. This
energy conversion is provided by photo initiators, in which, upon absorption of a
particular wavelength of light, photo chemically produce reactive species, capable of
initiating a chain reaction.

EB Curing Lacquers and Equipment

EB radiation system is almost similar to UV curing. EB and UV are generally not directly
in competition with each other. Each has its advantages and disadvantages and the choice
of one or the other for a particular application is usually fairly clear. EB has the ability to
penetrate and cure opaque materials. EB lacquers do not require the presence of any
photo initiators. The curing process involve the accelerated electrons, which penetrate
into the wet coating film, dispose of sufficient energy, to breakdown the C-C double
bonds, creating in this way free radicals to initiate a chain reaction. The process also
requires EB curing equipment, which is much more expensive than UV equipment.

4. THE LIMITATION THAT DISCOURAGING THE APPLICATION OF
RADIATION TECHNIQUES IN THE FINISHING OPERATION

At present, a number of wood-based companies adopted radiation technology in their
surface curing. They mainly use UV system to cure the lacquer on flat panels like parquet
flooring and plywood. In fact, the application of radiation techniques in wood surface
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curing is still far below when compared to the number of big scale furniture
manufacturers in Malaysia. It is thought that the higher cost of the equipment, lacquers
and the technical support in the application of radiation technology is a discouraging
factor. The lack of demands from the customers and also the government to the company
towards health, safety and environmental may contribute to the less response from the
company in changing to this radiation technology. It was observed that even many
companies in the wood processing industry have not yet formulated health, safety and
environmental policies. Meantime, the companies also tend to view radiation techniques
in finishing as a new cost imposed on their operation. Hence, they are reluctant to make
investments towards radiation techniques even when such investment could easily
justified from a business point of view.

5. SUMMARY

Radiation curing technology is becoming an important alternative technology for wood
surface finishing in Malaysia. Its high curing speed, the absence of heat, the lack of
emission of solvent to the atmosphere are the main considerations for the application of
radiation curing technology in furniture finishing. With the present global awareness
about health, safety and environment, it is expected that the application of radiation
techniques in curing the wood surface finishing will increase in the future.
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