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Investigation of Used Carbon Blocksfor Blast Furnace Hearth and Development of Carbon
Blockswith High Thermal Conductivity and High Corrosion Resistance
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Abstract

Asrefractoriesfor the blast furnace hearth, carbon blocks were used in this half century. Blast fur-
nace hearth requires corrosion resistance and thermal conductivity for control self-protection layer.

Nippon Steel had developed carbon blocks since 1965.
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Development of carbon block
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Typical properties of developed carbon block

Carbon block BC-5 CBD-1 CBD-2 |CBD-2RG|CBD-3RG| CBD-GT1
Developed in (year) 1965 1975 1981 1985 1994 2001
Properties Bulk density 1.56 1.58 1.59 171 1.76 1.96
Porosity (%) 18.7 17.3 185 19.0 231 19.7
Compression strength (MPa) 40.5 43.0 45.1 66.9 63.0 76.2
Bending strength (M Pa) 11.7 11.9 12.3 15.0 15.2 21.4
Thermal conductivity (W/m-K) 17.1 13.2 13.8 233 333 37.0
Porosity more than 1u m (%) 16 11 2.7 1 0.2 0.15
Corrosion resistance (Index) 100 140 140 170 250 500
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BC-5 -
(Hirohata #4BF-6th step)

Core boring specimen of most conventional carbon block after use:

Embrittled layer observed about 300mm area in hot-face (right)
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Schematic view of core-boring specimen
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Schematic representation of formation of carbon materials

gooooooooooooooo
Properties of carbon block

Conventional High thermal
Composition (wt.%) carbon block | conductivity carbon
CBD-2RG block CBD-3RG

a -ALO, 6 9

S 10 10

Anthracite 44 -

Amorphous carbon 10 -

Artificial graphite 30 81
Thermal conductivity (W/m-K) 233 333
Corrosion resistance (Index) 100 150
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Corrosion resistance of carbon block with various carbide element
(10wt.% added, index of CBD-3RG: 100)
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