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Abstract: Diphenyl guanidine (DPG) is commonly used as a secondary accelerator in the
silica-filled rubber compounds in order to synergize the sulfenamide primary accelerated
sulfur vulcanization and to promote the silanization reaction between the silanol group
on the silica surface and alkoxy groups of the silane coupling agent. The latter reaction
takes place during mixing, therefore, the influence of different incorporating steps of DPG
on the properties of silica-reinforced NR compounds are investigated. DPG was added in
an internal mixer, on a two-roll mill or separate addition (half in an internal mixer and
another half on a two-roll mill). Due to promoting the silanization reaction by DPG, the
rubber compounds with DPG present in the internal mixer show higher chemically bound
rubber content than the mixing method with all DPG added on a two-roll mill. The
different mixing methods give similar Payne effect which indicates similar levels of fillerfiller interaction and filler dispersion within the rubber compounds. But, the mixing
methods exhibit an effect on dispersion stability as indicated by their different
flocculation rate constants. The use of the mixing method where the DPG was separately
added shows the best balance between the interfacial compatibility between the silica
surface and the rubber matrix on the one hand, the cross-linking network within the
rubber as evaluated from the Mooney-Rivlin plots on the other hand, and additionally the
tensile properties, i.e. modulus and tensile strength.
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