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Mechanism of Hanging Caused by Dust in a Shaft Furnace

Synopsis :

Hideyuki Y AMAOKA

The mechanism of hanging caused by the dust in reducing gas in the reduction shaft furnace was
investigated. Through experimental studies using a rectangler model and theoretical studies using a two
dimensional mathematical simulation model, it was clarified that the dust in reducing gas sticked on the
packed particles to form a dust blockade zone in front of tuyered and when the dust concentration of
reducing gas was high or the descending velocity of packed bed was low, the dust blockade zone was
expanded and the gas pressure drop was increased to cause hanging.
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Table 1. Chemical analysis and size distribution
of dust collected at the operation® of the SC pilot
plant.

Chemical analysis (%)

Sampling point | T. C T. Fe SiO; Al,03 MgO CaO Alkali T.S
Dust catcher |[62.4 8.2 11.8 5.9 1.5 55  0.46 1.0
Hot cyclone 43.9 4.1 22.0 9.8 2.1 104 1.4 0.7
Inletof R.F. |12.6 2.9 35.3 15.4 5.9 19.4 8.9 0.5

Size distribution (%)

Sampling point | +60 [60~100]100~150 | 150~200 | 200~325 | —325

Dust catcher 4.94 8.23 8.60 6.72 10.82 |60.69
Hot cyclone 0.17 0.02 0.07 0.18 1.13 [99.43
Inlet of R. F. 0.06 0.05 0.07 0.04 0.04 [99.74
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Fig. 2. - The hanging zone distinguished by the
dust concentration and the descending rate obtained
through the connected operation®’ of the SC pilot
plant®.
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Fig. 3. Cold model for the investigation of the
mechanism of hanging caused by dust.
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Fig. 4. Effect of the kind of powders and packed
particles on the occurrence of hanging.
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Fig. 5. The hanging zone distinguished by the

dust concentration and the descending rate obtained
through the cold model experiment.
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Photo. 1. General view and pressure drop
(mmAq) when hanging occured at the cold model.
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Photo. 2. General view and pressure drop
(mmAq) when no hanging occured at the cold
model.
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Table 2. State variables in the two dlmenslonal
mathematical simulation model.

Gas Powder (Dust) Packed bed
Velocity u,(m/s) wim/s) / s)
Void ratio e{m>/m3void) ( mAvoid/m3bed)
Pressure Py(kg/ms?)
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level of the SC pilot plant during the connection
operationS) calculated by the two dimensional
mathematical simulation model.
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