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In recent decades, the world steel market has seen the widespread adoption of electric arc
furnace (EAF) steelmaking technology, since the entire pattern of the industry is changing in
response to technological innovations, energy crisis and environmental problems. A typical EAF
steelmaking mini mill can consume high amount of metallurgical coke as a carbon source
annually. Carbon is a key element in EAF steelmaking process as a slag foaming agent and a
carburizing material. To make EAF steelmaking industry more sustainable, new process
technologies need to be developed to lower the consumption carbon. Polymers, which are
carbon based materials, have a potential to be used as a source of carbon in EAF steelmaking
process. Most of waste polymers present in the form of mixture of various types of plastics.
This project aims to utilize various waste polymers from both municipal and industrial sectors in
Thailand as a carburizer for liquid steel. In-depth investigations had been carried out on the
kinetics of carbon dissolution from blends of various waste polymers with coke into liquid steel
at 1550°C. It was found that a number of polymers waste could be blended with coke and used
as a carburizer. Carbon dissolution behaviour of the carbonaceous blends into liquid steel
depends on polymers characteristics and its concentration in the blends. Bakelite can
significantly enhance the rate of carbon dissolution compares to pure coke and the dissolution
rates increase with increasing bakelite concentration in the blends. The impurity (CaCOs;) in

bakelite helps modify the ash chemistry of coke leading to the modification of interfacial ash



layer at the Fe-C interface and thus increase in contact area available for carbon dissolution.
When blending with coke, HDPE can be used as a carburizing material in steelmaking process
with the significant dissolution rate was observed for blend H3 only, while the improvement in
carbon dissolution could not observed when PET were used. Volatiles from the thermal
decomposition of HDPE helps slow down the coverage of interfacial ash layer and might aid the
carburization of liquid steel to some extent. The addition of PS, PET and PU waste polymers
into coke had no negative effect on the carbon dissolution behaviour. Oxygen and nitrogen in
PET and PU were found to have insignificant effect on retarding the dissolution of carbon.
These studies have strong implications in unlocking the potential for recycling variety of

polymeric wastes in the EAF steelmaking process.
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