Compounding EPDM with Peroxides

Our 3-part technical series on compounding EPDM at our website began with the polymer series on
compounding EPDM with peroxides. We started with the polymer and now we will discuss
peroxides.

Part 2 — Peroxides - GEO Specialty Chemicals

In general, peroxides have the advantage of creating compounds that exhibit improved aging, heat
stability, modulus and compression set. They also create more color stable compounds that will not
revert during cure and have less tendency to bloom.

Peroxides are used when additional property enhancement is needed that sulfur can not provide. The
carbon-carbon bond that is created has a bond strength of 350 kilojoules/mol when using peroxides
and i1s much more stable than a carbon- sulfur bond at 285 or a sulfur- sulfur bond at 170.

EPDM is widely used today in the rubber industry and with the substitution of peroxide for sulfur as
the curing mechanism the list of applications can be expanded due to the enhanced properties
realized with peroxide. EPDM can be cured with either sulfur or peroxides while EPR can only be
cured with peroxides. Although EPR can both be cured using peroxidesalone, a co-agent is often
included in the formulation to enhance the cross-linking efficiency.

The peroxide cure is strictly temperature dependent (first odor reaction kinetics) and the heat
generated during the entire process including mixing, down-line processing and curing must be taken
into consideration when choosing a peroxide.

The mixing temperature is typically determined by the polymer formulation properties (Tg, Tm,
viscosity, loading level, etc). EPDM and EPR’s are usually mixed in an internal mixer in the range
of 130-140C. The down stream process usually does not approach these types of temperatures, so
the choice of peroxide is based on chemical structure / stability based on the curing profile. The
different classes of peroxides based on structure have varying specific stabilities. There some
occasions in which you may determine that mill addition of the peroxide would be better due to
excessive heat generated in the banbury (see Table-1).

The cure temperature used for most EPDM/EPR compounds is usually between 160-180C.






