
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

Unsaturated polyester resins & the EU
 
 *(Council Directive 1999/13/EC of 11 March 1999 on the limitation of emissions 
the use of organic solvents in certain activities and installations). 
 
 
Background 
Since the introduction of the European VOC Directive
there has been uncertainty about its applicability to the
Fibre Reinforced Plastics (FRP) industry, both from
legislative authorities in various countries as well as in
the FRP industry within the EU. In some EU member
States, the FRP industry has been penalised by
legislators attempting to enforce legislation that does
not apply to the activity in question. Therefore Plastics
Europe Unsaturated Polyester (UP) technical group
has assessed the position of the FRP industry with
reference to the Directive. This position paper provides
guidance with respect to the applicability of the
Directive to the FRP industry. 
 
The Fibre Reinforced Plastics (FRP) moulding
process. 
The FRP moulding process is a versatile means of
converting an unsaturated polyester resin (a solid
polymer at room temperature), dissolved in a volatile,
reactive, unsaturated monomer, (usually styrene), in
combination with reinforcing fibres (usually glass fibre)
into structural materials, generally referred to as fibre
reinforced laminates or fibre reinforced composites.  
 
In most processes where solvents are used, all of the
solvent is released during the process: and unless
emission restriction controls are in place, all of the
solvent is released into the atmosphere. However,
during the cure of unsaturated polyester resins,
styrene - the reactive monomer in which the
unsaturated polyester is dissolved - co-polymerises
with the reactive sites in the unsaturated polyester
chains to form a three dimensional solid: in other
words a thermosetting plastic. The diagram below
(courtesy SpecialChem), shows the cross-linking
mechanism of UP resins. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In some FRP processing techniques, a very small
proportion of the reactive monomer may escape into
the atmosphere before copolymerisation. Strategies for
dealing with styrene emissions are the subject of other
Technical Bulletins within this series. 
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     TECHNICAL BULLETIN (continued) 

The term ‘laminate’ as used in the FRP industry is not 
defined in the Directive. It can therefore be concluded
that the lamination process, as commonly referred to in
the FRP fabrication / moulding industry, cannot be
classified under the Directive category ‘wood and
plastics lamination’.  
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The diagram above shows a cross section of laminate flooring
and is a good example of ‘wood and plastic lamination’ as
defined in the Directive. Here a melamine resin is used to
provide a protective coating to the wood based core in a
distinctive build-up of layers. By contrast, in the FRP
lamination process (below), the resin completely ‘wets out’
the glassfibre to form an integrated and homogenous
structure.  

 
 
Annex II and annex III of the VOC Directive 
Annex II of the Directive specifically targets coating
activities in the vehicle coating industry. Annex IIB
concerns the principles and practices for emission
reduction for the activities outlined in the Directive. 
 
Annex III provides details of a plan for guidance on
solvent management. 
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Typical ‘wood and plastic lamination’ as described
in the Directive 
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