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The major commercial product in the amorphous nano-carbon market is carbon black – with an estimated annual global production of over 20 million tonnes. It is derived from fossil-carbon based feedstock and every tonne produced is responsible for releasing between 3&5 tonnes of CO2. 
The commercial uses of carbon black are multiple, but most of the global production (approximately 75%) is used in tyre rubber as a filler, reinforcing agent and chemical stabiliser. Tyres are the largest single globally manufactured rubber product and over 1 billion units are produced annually. 
From a resources, circular materials and environmental perspective, recycling tyres has become a major global resource recovery imperative, and the carbon component being the material of most interest.
Thermal disassembly of rubber by pyrolysis has been shown to be the most easily applied technology to recover carbon black from tyre rubber, but the recovered carbon is chemically and physically different to virgin carbon black. The resulting carbon quality is influenced by several factors, especially the design of the pyrolysis reactor1, inclusion of pyrolysis additives, process control and post-production treatments. 
One of the major contaminating factors in the recovered carbon black are extensive deposits of char associated with the rubber-carbon bonds not breaking cleanly due to the complex nature of the thermal decomposition reactions and the bond strength between the rubber and carbon black due to vulcanisation. These “carbonaceous deposits” can be readily seen in TEM images (figure 1) as dark spots. The deposits change the surface chemistry of the carbon black and make the material a poor substitute for virgin carbon black.
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Figure 1: TEM image of Carbonaceous deposits in recovered carbon black

This presentation will discuss the ongoing research helping to understand the reasons for their formation as well as research to reduce their formation and hence improve the reinforcement and chemical properties of the recovered carbon black. 
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