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Analysis of Furnace Conditions with Waste Plastics
Injection into Blast Furnace
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ABSTRACT

Since most of the waste plastics are incinerated and landfilled for the plastic treatment, the environmental friendly processes
must be introduced. The plastic utilization of plastic to the blast furnace as a substitutional fuel was developed as a useful recy-
cling method of waste plastics, and commercialized in several ironmaking company in Europe and Japan. Present study was car-
ried out to understand the effect of plastic injection on blast furnace process continuously by using the foundry biast furnace in
POSCO. The coke replacement ratio turned out to be 0.98 with the waste plastic injection up to 13.8 kg/thm of injection rate,
and there were no significant effect of the kinds of injection plastics on the replacement ratio in this test operation. The per-
meability in the furnace became worse and the heat load in the lower part of blast furnace was increased with increasing the
injection rate of waste plastics. As the rate of plastic injection were increased, the top gas utilization and shaft efficiency were
also decreased from the Rist diagram analysis.
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Table 1. Operating results for continuous test injection

st day 2nd day 3rd day 4th day Sth day 6th day 7th day
Amount of injectant (t/d) 6.1 20.4 13.0 10.1 19.6 32.8 28.8
Cumulative amount of injectant (t) 6.1 26.5 39.5 49.6 69.2 102.0 130.8
Injection rate (kg/thm) 2.5 8.6 54 42 8.3 13.8 12.1
Kind of injected plastics PBT PBT PBT PBT PBT PE PE
Table 2. Operating results of blast furnace during test injection
Base Ist day | 2nd day | 3rd day | 4th day | 5th day | 6th day | 7th day
Plastic injection rate (t/d) 0 6.1 20.4 13.0 10.1 19.6 32.8 28.8
Plastic injection ratio (kg/thm) 0 25 8.6 54 4.2 83 13.8 12.2
Production (thm/d) 2386 2413 2364 2399 2411 2367 2371 2356
Coke rate (kg/thm) 5129 510.1 511.1 505.7 500.8 503.2 499.3 509.2
Blast volume (Nm*/min) 1853 1856 1857 1858 1856 1856 1856 1856
0, enrichment amount (Nm%hr) 2000 2037 2040 2039 1973 2000 2030 2000
Moisture in blast (g/Nm3) 34 42 41 44 40 36 41 45
Blast pressure (kg/cmz) 226 2.35 2.36 235 230 230 2.31 2.33
Permeability index (-) 9.59 10.28 10.47 10.46 9.78 9.91 9.93 9.95
[Si] in hot metal (wt.%) 041 0.49 0.48 043 041 043 0.43 0.40
Hot metal temperature ©C) 1499 1508 1499 1500 1501 1506 1502 1499
H; in top gas (%) 3.1 36 35 37 34 33 4.1 45
Top gas utilization (%) 48.60 48.62 47.59 47.74 48.50 4797 48.27 47.18
Blast temperature (°C) 1059 1060 1060 1059 1059 1060 1060 1060
Slag ratio (kg/thm) 299 295 301 304 306 304 304 306
Ash in charging coke (%) 11.5 11.5 11.5 11.6 11.3 11.4 11.5 11.2
Corrected coke ratio (kg/thm) 512.9 497.2 497.7 491.5 4943 494.8 489.1 496.5
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Fig. 1. Relationship between plastic injection rate and
corrected coke rate.
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Fig. 2. Changes of gas permeability index with plastic
injection rate.
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