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Abstract
Rubber recycling technology is a popular issue in many research fields, considering the huge amount of rubber waste in the 
environment. This paper discusses an application of regenerated ethylene propylene diene monomer (EPDM) to produce 
vulcanized items such as fiber-reinforced elastomeric isolators (FREIs), which are nowadays considered efficient low-cost 
seismic protection devices for low rise buildings (e.g., made by masonry) in developing countries. Two types of regenerated 
EPDM are studies and blended with two different virgin rubbers, Vistalon 3666 and Dutral 4038. The first virgin rubber is 
used to produce a compound with a hardness of around 30 Shore A, while the latter exhibits 60 Shore A. The present study, 
which is part of a wider research project aimed at the production of low cost un-bonded seismic isolation devices, focuses 
exclusively on the determination of both crosslinking degree through rheometer tests and elasticity/mechanical properties 
of the rubber pads, before and after ageing (hardness, tensile strength, elongation-at-break, stretch-stress behavior before 
and after ageing). The results show that the compounds with the second reactivated EPDM (type B) exhibit the most sat-
isfactory performance, before and after ageing. This paper discusses also the method of fabrication of FREIs, obtained by 
the interposition of pads made by the selected recycled rubber and dry glass fiber-reinforced polymer (GFRP) textiles. The 
hardness tests performed on the sliced FREI specimen indicate that the vulcanization temperature used in the production is 
roughly suitable to obtain the expected rubber properties.
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Introduction

Rubber material is widely used either for household or 
industrial needs. Since the prehistoric era, rubber has been 
involved in human life by exploiting the latex from particu-
lar trees. In the industrial sector, natural rubber was first 
used at the beginning of the 18th century [1]. Nowadays, 

rubber is commonly used for tires, marine fenders, vibration 
or seismic isolation, impermeable layers, and also for sports 
equipment. In general, rubber can be in the form of natural 
and synthetic materials. A natural rubber can be tradition-
ally harvested in the form of latex from the rubber tree. The 
latex is then refined into a rubber sheet ready for commercial 
processing. Thailand and Indonesia so far are the leading 
natural rubber producing countries in the world. Later on, 
synthetic rubber was introduced to overcome a high demand 
for rubber materials starting in the 1900s due to a massive 
production of vehicles; [2]. Some of the popular synthetic 
rubber types include hypalon (CSM), ethylene propylene 
diene monomer (EPDM), viton (FPM), neoprene (CR), sili-
cone rubber (MVQ), and styrene butadiene rubber (SBR).

To be ready for application, rubber should be processed 
through several stages; mixing or milling, and vulcaniza-
tion [3]. In the mixing process, some additives are added 
to obtain the expected behavior of the rubber compound. In 
the vulcanization process, the rubber is heated with sulfur, 
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