The influence of the bulk density of the coal blend on the gross
calorific value of blast furnace coke
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Abstract - it has been established that increasing the bulk density of the coal blend from
0.8 to 1.15 g/cm® leads to an increase in the gross calorific value of blast-furnace coke by 0.05—
0.12 MJ/kg.
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Introduction

In work [1] it is noted that the prospects for the development of ferrous metallurgy
and the influence that the need for saving energy resources and reducing carbon dioxide
emissions have on it depends largely on the technological processes in the production of
pig iron and coke. In conditions of limited coking coal resources and increasingly tough
environmental legislation, coke and pig iron producers in recent years have joined forces to
improve coking technology based on technical requirements for the quality and properties
of coke in a blast furnace. About 70 % of all energy costs in the iron and steel industry are
accounted for by energy consumption in the iron production system, including about 50 %
in blast furnaces, about 15 % in coke production, about 5 % in sinter production and about
1 % in production pellets [2]. This indicates the fact that the production of pig iron has the
greatest potential for energy saving in the iron and steel industry, and the processes in blast
furnaces and in coke production are characterized by the greatest energy intensity and
carbon consumption [3]. In turn, about 55-65 % of the mass of coke burns as fuel in the
circulation zone in front of the tuyeres, which indicates the need to increase the carbon
content in coke and its heat of combustion.

It is known that the quality of the coal blend and, in particular, its bulk density [4, 5],
have a great influence on the quality of the blast furnace coke.

Results

To determine the effect of the bulk density of the coal charge on the value of the
gross calorific value obtained from its coke, special studies were conducted.

Four coal blends were compiled, characterized by a different set of quality indicators.
Table 1 shows the indicators of their proximate, petrographic and ultimate analyzes, from
which it can be seen that they significantly differ in these indicators.

Table 1
Technological properties of the experimental blends
Proximate and petrographic analysis, % Ultimate analysis, %

Blend Ad Vdat Ro Cdaf HdéﬂL Ndaf Std oddéﬂL
1 8.3 27.1 1.06 85.43 | 484 | 214 | 0.54 | 7.05

2 8.5 29.0 0.96 84.60 | 493 | 2.17 | 0.53 | 7.77

3 8.2 31.7 0.98 83.69 | 5.05 | 2.20 | 0.50 | 8.56

4 8.5 33.2 0.84 82.96 | 5.11 | 2.26 | 0.47 | 9.20




The mixtures were detailed to a content of 100 % class 0—-3 mm, compacted to a
density of 0.8 and 1.15 g/cm®, and coked in a 5-kg laboratory furnace. The results of the
determination of proximate and calorimetric analyzes of the obtained coke are shown in
table 2.

Table 2
Technological properties and gross calorific value of experimental coke
Blend Bulk density of Proximate Gross calorific
coal blend, analysis, % value, MJ/kg
glem®

Ad VdaT Qsdaf
0.8 11.7 0.5 32.56

1
1.15 10.9 0.5 32.61
0.8 11.6 0.5 32.80

2
1.15 12.0 0.7 32.92
0.8 11.2 0.5 32.88

3
1.15 11.6 0.7 32.93
. 0.8 12.0 0.7 32.79
1.15 12.2 0.6 32.87

Conclusion

Based on the conducted research, it can be concluded that compaction of the coal
blend from 0.8 to 1.15 g/cm® using coal blends differing in proximate, petrographic and
ultimate analyzes results in an increase in the gross calorific value of blast-furnace coke by
0.05-0.12 MJ/Kg.
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