it g 3

#% © $8 Vol. 83 (1997) NolO

BIFL— XA RICEIT BT TR F v DREE - H R{L )

[

WiR fer - L EED* - AR GEE - AE SR - IRE

Combustion and Gasification Behaviors of Plastics Injected into Raceway of Blast Furnace

Minoru Asanuvma, Tatsuro Awriyama, Michitaka Saro, Ryota Murai and Takashi Sumicama

Synopsis

: The combustion and gasification behaviors of plastics have been investigated with the drop tube furnace, raceway hot

model and scrap melting shaft furnace. From the observation of a single plastic combustion by the drop tube furnace
experiments under around 1200°C, the burning rate of coarse plastic was slower than that of pulverized coal. On the
contrary, in the raceway hot model and scrap melting shaft furnace with the plastics injection, the combustion
efficiency of plastics was much higher than that of pulverized coal in spite of coarse particle. Moreover, the gas
composition and temperature distribution in the raceway during the plastics injection were similar to those of all coke
operation. Thus, it was concluded that the combustion mechanism of coarse plastics was different from that of
pulverized coal. On the basis of these results, it was estimated that the residence time of coarse plastics in the raceway
was longer than that of pulverized coal or fine particle. The circulation model of coarse plastic particle in the raceway
was newly investigated, and the combustion efficiency of plastics was theoretically evaluated. The results calculated

by the circulation model agreed with those of the hot model experiments.
Key words : ironmaking ; blast furnace ; plastics injection ; raceway ; plastics combustion.
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Table 1. Properties of injection materials.

Proximate analysis Ultimate analysis

(dry base, mass %) (dry base, mass %)

VM FC Ash (o] H S N o
Coal 33.32 59.28 7.40 | 76.76 4.70 056 1.93 8.65
Polyethylene 99.87 - 0.13 | 84.83 14.08 - - -
Polypropylene 99.99 0.01 - 84.57 1445 - - -
Polystylene 99.59 041 - 9229 7.69 - -
Waste Polyethylene*| 97,57 2.37 0.06 | 85.24 14.70 - - -

* Industrial waste plastics

Plastics Temperature (°C) Pulverized coal
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Fig. 1. Combustion behavior of plastics and pulverized coal.
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Fig. 2. Comparison of combustion mechanism.
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Fig. 4. Combustion behavior of plastics in blow pipe.
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Fig. 5. Change in gas composition in raceway.
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Fig. 6. Temperature distribution in raceway of hot
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Fig. 8. Combustion efficiency of fuels in scrap
melting shaft furnace.
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Fig. 10. Combustion mechanism of coarse plastics.
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Fig. 11. Combustion efficiency of plastics calcu-
lated by circulating model.
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