
Reducing Emissions with Styrene Suppressants !!

The arsenal of styrene emissions reduction techniques for open molding includes low styrene 

resins, controlled spraying techniques, non-spray application, and the use of film forming agents, 
which reduce the evaporation of styrene monomer. These film formers are called vapor 
suppressants or styrene suppressants. Vapor suppressants are almost as old as the composites 
industry, but have enjoyed a re-birth of necessity, as a major emissions source reduction method 
for the open molding industry.   !
Vapor suppressants are a class of resin additives typically based on aliphatic wax compounds, 
such as paraffin, although proprietary chemistries are used in high performance formulations. The 
function of a vapor suppressant is to rapidly phase separate from the resin, and form a film on the 
surface of the curing laminate. The waxy film inhibits styrene evaporation, which results in 
reduced styrene emissions. !
Paraffin wax was originally used as an "air-dry additive" or "tack-free additive" to assist in curing 
a laminate, or a post-applied gel coat surface, so it would be sandable. Typically, sanding a cured 
laminate will result in "gumming-up" the sandpaper, however, once the "surface gum" is removed 
the laminate sands perfectly well. The reason for this is that many polyester resins are air 
inhibited, meaning they do not cure well while exposed to the oxygen in the atmosphere. The air 
inhibition, however, only occurs in a very thin layer at the surface of a laminate. The laminate 
may be very well cured, except for the boundary layer, which has been exposed to the 
atmosphere. This is particularly true for orthophthalic, isophthalic and vinyl ester resins. DCPD 
resins tend to air-dry on the surface and are less prone to air inhibition. The use of paraffin wax as 
an "air-dry" additive causes the surface to fully cure by excluding contact with the atmosphere. 
This results in a sandable surface. It was discovered that an incidental benefit of paraffin wax was 
that the film hindered styrene evaporation, through the same mechanism of excluding contact 
with the atmosphere. !
Paraffin wax does have a downside - the wax film can reduce the bond between laminates. The 
reduction in inter-ply adhesion can result in serious structural failure in case of delamination. 
However, more sophisticated suppressant formulations incorporate adhesion promoters to 
enhance bonding of subsequent plies of laminate. Additionally, there is a timing issue which 
effects laminate adhesion. When using a vapor suppressant additive, there is an ideal window of 
time for applying the following laminate over a cured laminate. That window may range from 2 
hours to 24 hours depending on the specific additive, resin type, laminate gel time, and ambient 
temperature cure conditions. Outside of the window, the laminate surface should be completely 
sanded to insure an adequate bond. Because adhesion is influenced by a number of factors, it is 
recommended that you conduct adhesion testing on your specific combination of materials and 
conditions.    !
During the course of the CFA Styrene Emissions Test Project, the effects of vapor suppressants 
were examined, to determine the extent of emissions reduction. As a result, an understanding of 
the function of suppressants has been developed.  !

1) Film formation only occurs when the surface is in quiescent state, that is, when 
not being disturbed by resin transport or by manipulating the surface with 



laminating tools. The implication is that the suppressant is only effective during 
the static (quiescent) curing phase of the emissions profile. (Fig 1) !
2) Vapor suppressants produce a large emissions reduction from the curing phase 
of the emissions cycle. (Fig.1)  !
3) Suppressants vary in effectiveness with different combinations of suppressant 
and resin formulation.  !
4) Suppressing action varies with resin styrene content, with high styrene resins 
exhibiting greater overall reductions than low styrene resins. (Tables 1 & 2) !

Table 1 
Manual Application (Bucket & Brush) 

!
Table 2 

Atomized Spray Application (Chopping) 

!
The differences in emissions reduction between manual application and spray application are a 
result of the emissions profiles of these two processes. (Tables 1 & 2). In the case of spray 
application, a large portion of emissions is lost during the spray transfer process. Once the resin is 
on the surface of the reinforcement, spray application shares the same profile as manual 
application. Because the vapor suppressant is not effective during the spraying stage, emissions 
for this portion of the profile are virtually the same as a non-suppressed system. However, once 
the resin is less disturbed, and finally undisturbed, the suppressant begins to take effect. With 
manual application, styrene loss is less during the transfer stage, therefore the proportion of 
emissions reduction on the back-end of the process is greater.  !
The other evident fact is that with manual application, higher styrene content resin exhibits a 
greater proportional reduction in emissions. It appears that once the suppressant film is formed on 
the resin surface, emissions are about the same for both high and low styrene resins. The high 
styrene resin emits more styrene during the transfer stage and during roll-out, so the actual 
amount of emissions is higher, but the proportional decrease is also greater. The result is that high 
styrene resins reap a greater benefit from vapor suppressants than low styrene resins in manual 
application. In spray application the differences are blurred across the range of styrene contents, 
most likely due to the influence of the magnitude of emissions during the spraying phase.  !

Resin Styrene 
Content  

% Weight

Non-Vapor  
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 % Resin Wt

Vapor  
Suppressed Emissions  

% Resin Wt

%  
Emissions 
Reduction

33% 4.6% 2.8% -39%

44% 7.5% 3.1% -59%

49% 9.3% 3.6% -61%

Resin Styrene 
Content  

% Weight 

Non-Vapor  
Suppressed Emissions  

 % Resin Wt

Vapor  
Suppressed Emissions  

% Resin Wt

%  
Emissions 
Reduction

33% 8.2% 5.2% -37%

44% 11.5% 8.0% -30%

49% 14.0% 9.2% -34%



During recent testing, flow applicators have produced emissions profiles that are similar or better 
than manual application. The combination of a flow chopper and vapor-suppressed resin has 
produced emissions in the range of 1-2% of resin weight, which is extremely low. The flow 
chopper has an advantage over bucket and brush hand lay-up - the flow chopper is faster. The 
faster the resin is transferred to the laminate the lower the emissions. Additionally, chop is 
generally easier to saturate and roll-out than chopped strand mat, so both the resin application 
stage and the roll-out stage are truncated, resulting in lower emissions.    !
Should you use a vapor suppressant? The answer is a qualified yes. Is secondary bonding an issue 
for your products? If you are fabricating "one shot" laminates, or if structural bonding is not an 
issue, you are free to use almost any type of suppressant. However, if you are fabricating 
products, which use multiple laminates and have structural requirements, you should approach 
suppressants cautiously. You must select a suppressant that is effective with your specific resin 
system. Additionally, you must have procedures in place, which specify laminate timing and/or 
sanding schedules. !
By working closely with your resin supplier, you can take maximum advantage of specifying a 
vapor suppressant that has the required adhesion characteristics, and is effective in reducing 
emissions. While styrene suppressants are not suitable for all applications, they can offer real 
emissions reduction benefits in a wide range on molding situations. !

- Bob Lacovara, CFA Technical Director 


