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Influence of Shendong high calcium coal on theoretical combustion
temperature of blast furnace and industrial practice
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Ecological Engineering University of Science & Technology Beijing 100083 Beijing China)

Abstract: As a typical high volatile bituminous coal Shendong high calcium bituminous coal is mostly used as thermal
power in power plants in the past and only a small part is used for blast furnace injection. The influence of Shendong high
calcium bituminous coal on the theoretical combustion temperature under different injection ratio conditions is calculated by
establishing the calculation model of theoretical combustion temperature for blast furnace and the industrial test on blast
furnace injection of Shendong high calcium bituminous coal is carried out on this basis. The results show that after the
injection of Shendong high calcium bituminous coal the theoretical combustion temperature and gas volume before the blast
furnace tuyere are gradually increased and the increase of gas volume is mainly caused by the increase of H, amount in the
gas composition. The results of industrial tests show that after the injection of Shendong high calcium bituminous coal the
economic and technical indicators of the blast furnace have been significantly improved which proves the feasibility of
Shendong high calcium bituminous coal in blast furnace injection and provides important support for improving the
application value of Shendong high calcium bituminous coal in the field of ironmaking and promoting the optimal selection
of blast furnace ironmaking injection coal.
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1 663.5 m’
N, 929 m’ H,
97.7m’  636.8 m’,
20%
2232.3C
1 665 m’/t 15%
H, N,
40%
2233.7 C .
1

Table 1 Basic smelting parameters of blast furnace

CO

1 / / / / /
Fig. 1 Calculation model of theoretical (tsh™") (kget™) C (m’*min") %o
combustion temperature 240 160 1150 5 000 12
2

Table 2 Calculation results of parameters related to blast furnace tuyere raceway under different ratios of Shendong

high calcium bituminous coal

/m
( ) 1% /°C /m’ N, H, co
15 2232.1 1 663.5 929.0 97.7 636. 8
20 2232.3 1 665.0 928.9 99.3 636.9
25 2232.7 1 665.9 928. 4 100. 7 636. 8
30 2233.0 1 668.0 928. 8 102. 4 636. 8
35 2233.5 1 669. 4 928.7 103. 8 636. 8
40 2233.7 1670.9 928.7 105. 4 636.9
2
H, co
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3
Table 3 Basic parameters of Shendong high-calcium bituminous coal industrial test blast furnace
/ / / / /
/m’ /m (kget™) (kget™) (kget™) /C
2 200 11. 08 30 3 386. 80 159. 07 545.90 2338.8
2.2
9 .10 22.9% 19.0% -
o (9 11 —26 )
(9 27 —10 12 ) o
2 0 2
2349.5 C o
2354.8 C.
— ; 2— o
3
Fig. 3 Changes in the composition of bag ash during the
reference period and the test period
2

Fig. 2 Changes of theoretical combustion temperature

in reference period and test period 4. 4

.22 1.23

3, 3 CaO
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4
Fig.4 Changes of slag basicity in reference period

and test period

CaO

1.11%
1.12%

5
Fig. 5 Changes of sulfur mass in slag during base

period and test period

~ ~

o 6~9 o 6

387.17 keg/t  384.03 kg/t
3.14 kgt
. 7
159.39 kg/t  152.66 kg/t.

6.73 kg/to 8
546.56 kg/t
536. 69 kg/to
o 9
5651.3t 5787.1t.
135.8 to
6

Fig. 6 Changes of focal ratio in the base period and

the test period

7
Fig.7 Changes of coal ratio in base period

and test period

8
Fig. 8 Changes in fuel ratio during base period

and test period
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9
Fig. 9 Changes in production during the base period

and the experimental period

(1) 15%
40%
H,
N, CO
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