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Correlation between the powder flow ability and coal quality of pulverized coal
for a blast furnace

ZHANG Wei-dong' ? QI Cheng-in"  ZHANG Jianiang" *=* MA Chao"

1) School of Metallurgical and Ecological Engineering University of Science and Technology Beijing Beijing 100083 China
2) Shougang Jingtang United Iron & Steel Co. Ltd Tangshan 063200 China

B4 Corresponding author E-mail: jl. zhang@ metall. ustb. edu. cn

ABSTRACT Carr’s flowability index was used to evaluate the flow ability and the jet flow characteristic of pulverized coal for a blast
furnace. The effects of coal characteristics including maceral and coal rank on the flow ability during pulverized coal injection in a blast
furnace were investigated. The results show that the correlation between the flow ability and the jet flow characteristic is almost nega—
tive. Coal rank has remarkable effect on the flow ability and the jet flow characteristic. Bituminous coal with a low metamorphic grade
has a poor flow ability and an excellent jet flow characteristic but anthracite coal with a high metamorphic grade has an excellent flow
ability and a poor jet flow characteristic. When the volume fraction of vitrinite is between 60% and 70%  the flowability index is poor.
There is no correlation between the flow ability and vitrinite when the volume fraction of vitrinite is between 83% and 90% because of
too many influencing factors. Inertinite shows a positive correlation with the jet flow but a negative correlation with the flow ability. It is
not correlative between mineral and the flow ability.

KEY WORDS blast furnaces; pulverized coal injection; fluidity; maceral

: 2011-02-02
(2011BACO1B02)



4 * 431 -
BT—1000
Carr
70% 0. 074 mm.
~ Carr 1 OPTON—
3
=1
> 2
1 ( )
Table 1 Proximate analysis results of the coal samples %
1 5.75 10. 45 83. 80
1 2 A 7.28 10. 36 82.36
3 B 11.48 10. 39 78.13
Carr
4 12.99 8.62 78.39
4-5
. Carr
5 14.29 10. 16 75.55
Carr
6 30.24 7.7 61.99
7 34.28 6. 66 59. 06
2 ( )
Table 2 Composition analysis results of coal maceral %
1 89.30 — 2.34 — — 9.36 —
2 A 88.29 — 2.44 — — 9.27 —
3 B 92.61 — 0.50 — — 6.90 —
4 92.61 1. 14 0.56 — 0.57 5.11 —
5 86. 00 — 0.40 — — 6. 64 —
6 59.21 6.93 10. 05 17. 82 0.40 4.95 0.20
7 52.14 7.98 23.93 9.97 1. 14 3.74 1. 14
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Table 3 Carr’s flowability index and jet flow index of coal samples

/ / /
(grem™?) (grem™) ey ey % ) () 1%
74.20 98.0 35,0 58.60 24.28 5.14 28.5 6.5 9.05 64.5 59.5
A 54.71 83.2 49.0  72.60 34.24 528 40.0 9.0 15.60 53.0 57.5
78.50 90.0 37.0  68.30 12.78 5.35 39.0 7.5 17.84 73.5 61.0
81.50 96.5 45.5  68.20 15.54 4.93 30.0 9.0 4.50 68.5 55.0
84.50 93.5 40.5 54.67 9.63 550 345 6.0 11.22 78.0 59.0
69. 00 89.8 39.5  68.83 23.16 5.15 3L.5 8.0 26.10 58.0 65.0
57.50 75.5 42.0  74.50 23.84 519 29.0 13.0 32.00 55.5 78.5
. . (1)
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Fig.2 Relationship between the mass fraction of ash and Carr’s flow Fig.3 Relationship between the mass fraction of volatile and jet flow
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Fig.6 Relationship between the volume fraction of vitrinite and jet
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Fig.7  Relationship between the volume fraction of inertinite and

Carr’s flowability index
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Fig. 5 Relationship between the volume fraction of vitrinite and

Carr’s flowability index
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Fig.8 Relationship between the volume fraction of inertinite and jet
flow index
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Fig. 9  Relationship between the volume fraction of mineral and

Carr’s flowability index
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