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Advanced Recycling Technology of Waste Plastics in Blast Furnace
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Abstract:

The establishment of technology for recycling waste plastics is a highly important issue for global environmental
conservation and the society. JFE Steel has pursued the effective use of waste plastics as a reducing agent for
injection into blast furnaces, and conducted hot model experiments to study the combustion and gasification
behaviour of waste plastics. On the basis of this basic investigation, advanced technologies that can further improve
the combustion and gasification efficiency of waste plastics even with low strength has been developed; i.e. in order
to improve combustibility of fine waste plastics, technology for simultaneous injection of such plastics with
pulverized coal and/or natural gas has been developed. For improved the strength of plastics, technology for
combined agglomeration of waste plastics with CaCOs has been developed. In addition, technology for fine crushing
of waste plastics has been studied on the basis of new ideas, and this technology has been applied in actual plant
operation. These technologies have been successfully applied in actual blast furnaces, contributing to lowering the

reducing agent rate.
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Photo 1 Appearance of waste plastics
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Fig.2 Effect of simultaneous injection on combustion and
gasification efficiency of solid injectants
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Table 1 Experimental conditions of raceway hot model
A B C E F G H 1

PCR (kg/t) 100 100 130 130 70 100 130 160 190
WPR (kg/t) 30 30 30 30 30 — — — —
CH,.R kgt)|  — 30 — 30 30 30 - 30 —
O, enr. (%) 1.0 4.0 2.0 6.0 3.0 3.0 3.0 6.0 3.0
Blast Temperature °C) 1200
Veay (m/s) 150
Ex. O, 0.91 0.75 0.77 0.70 0.87 0.88 0.94 0.70 0.66

Theoretical flame temperature (TFT): Constant
PCR: Pulverized coal rate ' WPR: Waste plastics rate

CH,. R: Methane rate

O, enr.: Enrichment  Ex. O,: Excess O, ratio
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