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Fundamental Study on Post-combustion Technique in Strongly

Stirred Iron Bath Reactor

Shin-ichi NISHIOKA, Hideo NAKAMURA, Kenji TAKAHASHI,
Yoshihiko KAWAI and Shun-ichi SUGIYAMA

Synopsis :

Post-combustion technique in converter is regarded as an essential measure for high scrap-ratio opera-

tion or scrap melting.

It is also one of the key technologies to develop smelting reduction process.
Effective technique of post combustion, however, has not been completely developed yet.

Some factors in

obtaining high heat transfer efficiency with high degree of post combustion was investigated by using 40 kg

and 400 kg scale converters.

As a result it was found essential to carry out post combustion in slag layer.

To achieve an aimed high degree of post combustion, oxygen for post combustion or the resultant oxidized

gas should avoid the reaction with reducing agents such as C in metal droplets.
design of nozzles for post combustion and minimization of droplet generation.

That requires a proper
Heat transfer efficiency,

7, was expressed as a semi-empirical equation of post-combustion ratio, OD, and parameter, P,

representing operational conditions.
at an aimed OD.

This equation showed that P value should be increased to improve 73
It was found that parameter P had some relation with the ratio of the characteristic

length for heat exchange zone in slag layer to superficial velocity.
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Fig. 1. Schematic experimental apparatus.

Table 1. Experimental conditions of type A (top
blowing for decarburization).

Method Double flow lance ] Side blowing

Metal (kg) 40 (C:3-5%)
Slag (kg/thm) 0—150
Decarburization | O2 (N£&/min) 120—180

(top blowing) |Lance nozzle Laval single hole
02 (N£&/min) 0—120
Post Straight 4 holes | Straight 3 tuyeres
combustion Nozzie blowing angles : | horizontal
e = 7° 30° (wall)

Table 2. Experimental conditions of type B
(bottom blowing for decarburization).

Capacity 40 kg 400 kg
Metal (kg) 30-40 (C=4%) ~200(C=4%)
Siag (kg/thm) 100 - 300 300-600
02 (N&/min) 180 - 180—450
Decarburization C3Hs ( N&/min) 3-5 - 4—10
(boffom ) Coke ( g/min) 230 - 230—580
blowing -
CO (N£/min) - 160 -
02 (N&/min) 50 - 130 110=-140
Post Straight | Straight Straight
combustion (thzz:{ " 4 or 8 holes| 3 tuyeres | 8 holes
orizontall | ( Lance) (Wall) | (Lance)
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Fig. 2. Relation between aimed oxidation degree,
R, and observed, OD (type A experiments).
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Fig. 3. Relation between aimed oxidation degree,

R, and observed, OD (type B experiments).
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Fig. 4. Example of heat balance.
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Fig. 5. Relation between oxidation degree of gas,
OD, and heat transfer efficiency, 7.
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Table 3. Effect of slag on heat transfer
efficiency. -
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With slag 0.4~0.6 0OD=10.3~0.4
Without slag 0~0.2 Type A
08
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Fig. 6. Effect of length of heat exchange zone, L,

on heat transfer efficiency, 7.
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Fig. 7. Effect of superficial velocity, V,, on heat

transfer efficiency, 7.
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Fig. 8. Conceptional drawing of post combustion
in a furnace.
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Fig. 10. Relation between calculated nL/V, and
obtained P at different experiments.
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Fig. 12. Comparison between 7., and 7,;.
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