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Pyrolysis of Worn Tires by Induction Heating and
Optimization of This Process Using Response Surface
Methodology
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Abstract

One of the solutions used to manage the crisis of used tires is its pyrolysis and the production of liquid fuel from
it, which is always associated with challenges such as the need to shred the tires into small sizes and remove the
steel wires in the tires; Therefore, designing an efficient reactor with the aim of solving the mentioned challenges
and optimizing the effective parameters to achieve the maximum production fuel is one of the most important tasks
required in the pyrolysis of worn tires on an industrial scale. In this regard, a new reactor was designed and built in
which an induction heating system was used for the pyrolysis of worn tires. The most important parameters affect-
ing the increase in fuel production included temperature, tire mass entering the reactor, nitrogen gas flow rate, the
number of steel wires in the reactor and the size of the tire particles entering the reactor. These parameters were
optimized with the help of process modeling by response surface methodology in order to obtain the maximum
amount of produced fuel. The results showed that the maximum efficiency of the produced fuel was obtained at a
temperature of 575 °C, with the number of wires of 20, at a nitrogen flow rate of 2 L/min, with an input mass of 250g
and a particle size of 25cm?, and its value is equal to 41.6% by weight.
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