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Table S1. Characteristics of the ZFAs. 

 

 

Table S2. Formation of rubber composites with varying loading fraction of processing aids. 

Unit: phr 

 

Master batch: Silica with processing aids/SBR Latex 

Chemical: Steric acid, sulfur, TBBS 
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Table S3. Formation of rubber composites with varying loading fraction of silica. 

Unit: phr 

 
 

Master batch: Silica with processing aids/SBR Latex 

Chemical: Steric acid, sulfur, TBBS 

 

 

 

 

Table S4. The parameter values of SBR composites with varying loading fraction of 

processing aids 
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Figure S1. Characterization of as-prepared ZFAs. 

 

 

 

Figure S2. SEM images of rubber composites with varying loading fraction of ZFAs and ZCAs. 

 



    

 - 4 - 

 

Figure S3. Gravey Die Extrusion images of rubber composites with varying loading fraction 

of ZFAs. 

 

 

 

Figure S4. Modulus of rubber composites with ZCAs and ZFAs with varying loading fraction 

of silica. 
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Figure S5. SEM images of rubber composites with ZCAs and ZFAs with varying loading 

fraction of silica. 

 

 

 

Figure S6. Fatigue properties of rubber composites with ZCAs and ZFAs. 

 


