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Abstract

High amount of polymeric food packaging wastes had been increasing during the
Covid-19 epidemic. It was mostly incinerated and landfilled leading to various environmental
problems. These polymers are a carbon-based material, which could have potential to be
utilized in steelmaking processes. This research aims to convert these waste polymers into a
valuable carbonaceous material. The chars produced will be used as a recarburizer for liquid
steel refining. PS and PP were crushed into <10 mm in size and blended in the ratios of
100/0 to 40/60 PS/PP by weight. The total of 7 samples, namely PS and Blend#1 - Blend#6
were heated in a furnace at 1550°C for 15 min under argon flowing at the rate of 1 L/min by
using iron chip as a catalyst. The chars produced will be characterized and then used for
carbon dissolution experiment. The chars will be brought into contact with a pure iron for
up to 30 min. The results will be compared with the commercial recarburizer like anthracite.
PS contain CaH,0, as a filler which could affect the carbon/steel interaction. However, it was
found that the chars were semi crystalline structure with no CaH,O, found, due to the
thermal decomposition of the filler under the pyrolysis condition. Total carbon content in
the chars was 86 -91.47 wt% , which higher than that of the anthracite. The hydrogen
content was <0.03 wt%, while nitrogen and sulphur were 1.05 - 0.29 wt% and 0.41 - 0.45
wt%, respectively. Surface area of the chars was in between 68.49 — 19.93 m%/g. The overall
kinetics rates (K) of carbon dissolution for the chars were 1.46 x 107 - 8.4 x 107s? with
occurred within the first 4 — 10 min and the keep pace with the maximum melt carbon
content of 4.08 - 4.97 wt% . For anthracite, the overall kinetics rate was 0.88 x 1072s’!

occurred within 4 min and then slower with the melt carbon content of 2.8 wt% . The



sulphur transfer into liquid steel was slow for all cases. The sulphur content in steel was
0.01-0.025 wt% for the chars, while it was 0.02 - 0.07 wt% for anthracite. Ash oxides in
carbonaceous materials influence the dissolution behaviour. The rate controlling mechanism
for carbon dissolution of the plastics chars was the dissociation of carbon atom from its hot
lattice and mass transfer, while it was interfacial phenomena and mass transfer in the case
of anthracite. The chars produced from food packaging waste PS and PP can be replaced
anthracite as a recarburizer for liquid steel for up to 100% and no negative effect on steel
quality.
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