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Relation between Post-combustion, Heat Efficiency and Coal Consumption
in Smelting Reduction of Iron Ore with Top-and-Bottom Blowing

Converter

Michitaka MATSUO, Chikara SAITO, Hiroyuki KATAYAMA,
Hiroshi HIRATA and Yuji Ocawa

Synopsis :

Factors affecting the coal consumption in the smelting reduction of iron ore with top-and-bottom
blowing converter were investigated.

(1) According to the results of 5t and 100t scale experiments, coal consumption increased with the
Volatile Matter (VM) content in coal and with the degree of contact of O, and metal. The decrease
of heat loss unexpectedly resulted in the drop, not of coal consumption, but of post combustion ratio.

(2) Coal consumption did not drop monotonously with post combustion ratio, but increased again in the
region of high post combustion.

(3) Experimental results were explained by introducing the concept of “the necessary amount of fixed
carbon”.

(4)One route for decreasing the consumption of high VM coal is to decrease the amount of fixed carbon
burned directly or indirectly by O,. The degree of combustion of fixed carbon by O, was defined as
J value (kg-fixed carbon burned/Nm®-0,). The minimum J value obtained in experiments was 0.25
kg-C/Nm3- 0,.

It was ascertained by fundamental experiment that transport of oxygen in slag through iron ions limits the
minimum J value.

Therefore, in order to decrease the consumption of high VM coal, it is necessary to combine pretreatment
of coal and ore with smelting reduction process.

Key words : smelting reduction ; coal consumption ; post-combustion ; top-and-bottom converter.
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Table 1.

Experimental conditions.

Top blowing Oz (Nm?/min)
Bottom blowing (Nm°/min

Amount of metal (t 3~5
Amount of slag (t) 1~2
Amount of C in slag (t) 0.1~0.3
Temperature (°C) 1450~1 550

Table 2. Chemical composition of raw materials
(%).
(a) Coal

Ultimate analysis (Dry) Proximate analysis

C H 0 VM Ash FC  Moisture

HVMcoal | 75.2 5.08 8.34 | 36.8 8.5 51.1 3.6
MVMcoal { 78.9 3.56 5.84 | 25.8 9.6 61.2 3.4
Coke 87.5 — — 2.1 84.9 3.0

(b) Ore pellet

T.Fe FeO Fe03  8i0;  Al03 Ca0O MgO Moisture

64.95 0.2 92.56 2.30 0.48 2.56 0.04 1.5

b EF,OEBEMICHEMLA. AR, A5 VGRE
A3 1500 + 30°C OEHAICRAEND X ) ICRAELRAE
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Fig. 1. Influence of stirring intensity on post-

combustion ratio and heat efficiency.
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Fig. 2. Relation between volatile matter and post-
combustion ratio.
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Fig. 3. Influence of volatile matter on coal

consumption.
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Fig. 4. Influence of heatloss on coal consumption.
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Fig. 6. Relation between J and coal consumption.
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Fig. 7. Influence of volatile matter on coal con-
sumption.
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Fig. 8. Influence of stirring intensity and the
amount of metal in slag on J.
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{FC%!| : TE¥ENHiIc X B HRTEERERE
(Dry base) (wt%)
Geoar : FRIEEAL (Dry base) (kg/t-HM)
602 . 02 Jﬁﬁ-ﬁl‘. (Nms/t‘HM)
Go: HFA A HAL (Nm?/t-HM)
J: ERE O, I X A EERFERER (kg-C/Nm®-0,)
L,: FIRE Oy V29 POAFFADOEAEE (mm)
L,: A5 Z7E#% (mm)
(PC%) : —RIBRIEE (%)
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(PR%) : LA PR ICE (%)

r: ER T (—)

{VM% | : TESHIC L A ARTIERESTIEE (Dry base)
(wt%)

<X%>:fAKHE X Ka0iEE (Dry base) (wt%)

(X%] : ERESET X BT 0RE (wt%)

(X%) JFAY 2% X oo (%)

Tpe : BENE (%)
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