
Correlation of structural properties of carbon black with rheological and physico-
mechanical properties of rubber blend based on NR-BR 

Abstract 

The mixing of rubber compounds is one of the most effective methods for producing new 
compounds for specific requirements. NR-BR compounds (Natural rubber-Butadiene rubber) have 
a widespread technological application. The main purpose of the mixing of rubber is to improve 
the rheological and physico-mechanical properties and to reduce the final cost of the product. In 
this research, the aim is to investigate the relation between the properties of carbon black (surface 

eara-sulfur content in the carbon black surface-particle size of carbon black) with the rheological, 

physico-mechanical properties of NR-BR-based rubber compounds. It is anticipated that by 
studying the relation between the structure of the compounds’ properties, it will be possible to 
predict the rheological, tensile and abrasive properties of the compound with specific formulation 
by identifying the type of carbon black and knowing its characteristics. This can lead to lower 
costs for different tests and time savings, and thus to save on total costs. Five types of carbon black 
include: N220, N330, N375, N550 and N660. 

In order to study the properties of rubber compounds, rheological, tensile and abrasive tests 
were performed on the compounds. The BET machine was also used to determine the 
characteristics of different types of carbon black (surface eara -particle size). Also, CHNS 
Elemental Analyzer has been used to determine the amount of sulfur in the carbon black surface 
aimed to be considered in this project.  

The difference of this research with similar projects previously studied is that in the present 
research, the variable is based on carbon black but similar projects as mentioned in the second 
chapter under the topic of research background, are elastomer based.  

Due to the correlation between properties of carbon black whit the properties of NR-BR-based 
rubber compounds, an equation is obtained (first order or finally second order with a regression 
coefficient higher than 0.92) which can be used to predict the compound properties without 
spending too much a lot of mony and time. 

The results show that there is an acceptable correlation between the effective level of carbon 
black with physico-mechanical properties and abrasive properties and also between the amount of 
sulfur in the soot surface with abrasive properties. 
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