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Abstract 

Reinforcing fillers such as carbon black and silica are added to the rubber 

compounds to improve their strength properties and abrasion resistance. The 

reinforcing effect of the fillers depends on their average particle size and structure of 

aggregates they create and functional groups on their surface. Recently, polymer 

nanocomposites have met with great interest. It follows from the literature that 

composites filled nanofillers, eg. nanosilica generated in situ and layered silicates, 

e.g. montmorillonite, have better strength properties, higher thermal resistance and 

lower flammability, and some barrier properties.  

The purpose of this work was to obtain the rubber/nanofiller compounds of 

specific properties. Application of intercalated organophilic layered silicates 

(montmorillonite) because of their better affinity to polymer matrix and possibility of 

introduction macromolecules into the interlayer spaces allows to obtain polymer 

nanocomposites. Figure 1 shows the structure of montmorillonite. 

 
Fig.1 Structure of montmorillonite. Molecular formula: Al2[(OH)2Si4O10]·nH2O,  

[Giannelis G.P.: Adv. Mater. 1996, 8, nr 1, 29]. 
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Elastomer-filler masterbatches were prepared by mixing the SBR latex with 

water dispersion of a filler on the laboratory mill and coagulation. The amount of filler 

was 10 and 20phr. After drying the masterbatch additional ingredients of rubber 

compound were introduced on a laboratory mill. As fillers Nanoclay (Cloisite® Na+ 

and intercalated montmorillonit: Cloisite® 30B, Cloisite® 93A i Cloisite® 15A) and 

Nanocor (Nanocor® 31PS, Nanocor® 30P) layered silicates, kaolin and silica (Ultrasil 

VN3) were used. For comparison purposes the same series of fillers was introduced 

to SBR on the rolling mill.  

For examinations of obtained vulcanizates (vulcanization temperature 160°C, 

time was consistent with optimal vulcanization time t90 evaluated from rheometr 

curves) instrument Zwick 1450 was used. The Figure 2 shows the tensile strengths of 

obtained vulcanizates. 
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Fig.2 Tensile strengths of obtained vulcanizates. 

 

The results of our preliminary research showed that vulcanisates of rubber 

nanocomposites prepared by mixing of water dispersion of the intercalated 

montmorillonites with the SBR latex had better strength properties than ones mixed 

only on the laboratory mill. Vulcanizates filled with montmorillonite Cloisite® 15A and 

Nanocor ® 30P had better tensile strength than vulcanizates filled with silica. 

Summing up the obtained results it may be said that in the case of 

montmorillonite the better method of filler introducing is filled on the laboratory mill in 

the latex phase, for silica – more advantageous is introducing on rolling mill. 


