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The need to save natural resources puts an ever increasing pressure on the tyre world to 

develop energy-saving tyres. The high-dispersion silica technology for low rolling resistance 

passenger car tyres, has become a generally accepted practice in Europe. The elastomers 

employed for this technology are primarily synthetic rubbers: solution – styrene butadiene 

rubber (sSBR) and butadiene rubber (BR). In contrast to this, truck tyres are mainly made 

from natural rubber (NR); being the major application of the currently used 11 million tons of 

NR. Unfortunately, the combination of NR with silica and a coupling agent remains a challenge, 

but it offers a tremendous potential for a reduction of energy consumption for transport at the 

same time 

The key element of the high-dispersion silica technology is the nano-scale reaction of the 

silanol groups on the surface of silica with a coupling agent. The latter eventually creates a 

chemical link between the silica particles and the rubber molecules during vulcanization. NR is 

intrinsically less thermally stable than the above mentioned synthetic polymers, while rather 

high temperatures and long reaction time are needed for the commonly used coupling agents 

to react with the silanol groups on the silica surface. Optimization of the mixing and processing 

conditions is essential for the silanization reaction in silica reinforced NR.  

In addition, NR is a natural product, subject to seasonal variations, and containing non-rubber 

constituents such as proteins. Our investigation shows that proteins and coupling agent have 

an antagonistic effect in silica reinforcement of natural rubber. The utilization of modified NR 

and deproteinized NR is a possibility to enhance the compatibility between silica and NR, as 

well as to minimize protein adsorption on the silica surfaces, respectively. 

The presentation will give an overview of a series of studies made lately in our group, into the 

problems encountered and the feasibility of implementing silica technology in natural rubber for 

low rolling resistance tyres. 

  


