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Combustion Behavior of Pulverized Coal in Tuyere Zone of Blast Furnace
and Influence of Injection Lance Arrangement on Combustibility

Tatsuro Arivama, Michitaka Sato, Yu-ichi Yamakawa, Yoshiro Yamapa and Minoru Suzuki

Synopsis : Hot model experiments on pulverized coal injection were carried out to understand the combustion mechanism of
pulverized coal injected into the blast furnace. The combustion behavior of the pulverized coal was directly observed
by a high speed camera, and the temperature distribution of combustion flame was analyzed by an image processor.

According to the results, the combustion flame was not uniform across the cross-section of blow pipe and tuyere, and
the fluctuation of the flame was observed. Then, it was found that the dispersion of pulverized coal had a great role

on combustibility owing to the rapid consumption of oxygen by the combustion of volatile matter.

Moreover, it was

confirmed that the arrangement of injection lance influenced on the combustion efficiency, since the dispersion of coal

particles was settled by the injection lance.

On the basis of the above results, the dispersion of coal particles was

analyzed by the calculation of the average distance of individual coal particles to easily evaluate the effect of the lance

arrangement.
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Table 1. Experimental conditions.
Coke PC R .
+Experimental conditions of hot model.
Gas volume 350 Nm?/h
Exhaust > Feeder Blast temperature 1200 °C
Gas velocity in blow pipe 82 m/s
Coal injection rate 48 , 65 kg/h
Oxygen content 21 %
Probe Fuel equivalence ratio 1.03,0.78
Probe PCR 150 , 200 kg/t
Size distribution of PC ~T4um, 80%
Lance \ Alr *Proximate analysis of coal (dry base).
600 mm p o o
Tuyere diameter : 65 mm VM (%) FC(%) Ash (%)
Blow pipe diameter : 90 mm 33.9 57.0 9.8

Fig. 1. Hot model for pulverized coal combustion. .
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Fig. 3. Combustion flame of coal particles in blow pipe by high speed camera (PCR: 200kg/t,
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Fig. 4. Comparison of combustion flame of pulver-
ized coal between single lance and double
lance (PCR:200kg/t, L:distance from lance).
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Fig. 6. Fluctuation of relative brightness in pulver-
ized coal combustion flame (L : distance
from lance).
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Fig. 7. Influence of injection lance arrangement on

combustion efficiency.
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Fig. 8. Temperature change of combustion flame
measured by high speed two-color pyrometer.
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Fig. 10. Mechanism of pulverized coal combustion.
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