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Combustion of Carbonaceous Materials in the Raceway of

Experimental Furnace

Masakazu NAKAMURA,

Takashi SUGIYAMA, Takeo UNo,

Yukiaki HARA and Kouichi Mukal

Synopsis :

The raceway in front of tuyere of the blast furnace has been studied on an experimental furnace by means
of raceway measurements, temperature measurements and gas composition survey. At the end of experi-
ment, raceway is filled with light alumina particles carried by blast and is quenched with nitrogen gas.
Then, profiles of the raceway, amounts and properties of coke in the raceway have been measured. The
effects of coke properties on the reaction around the raceway have been studied using various kind of car-
bonaceous materials such as charcoal, pitch coke, carbon brick, formed coke and so on. It was shown that
temperature of raceway is ruled by reactivity of coke. The temperature in the raceway is explained by
assuming competitive reaction of blast against carbonaceous materials such as coke and CO gas in the
furnace. As the results of observation of coke texture which is sampled from raceway, preferential reac-
tion seems to take place between oxidizing gas and reactive component of coke texture. Fine coke powder,
which is consisted mainly of inert component, is detached from coke in use of some kind of materials such as
carbon brick where inert components are bound by small amount of reactive component. Accumulation of
fine coke powder around the raceway prevents normal gas flow in the furnace.

Key words : ironmaking ; coke ; raceway ; blast furnace.
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apparatus for powder penetration.

Schematic profile of experimental

Table 1. Properties of carbonaceous materials used in this experiments.
Exp. No 11 12 13 14 15 16 19 21
Symbol A C D E F G H
Feature Ordinal coke Charcoal Carbon brick  Pitch coke  Non-coking- Formed coke Formed coke Pellet coke
(coking coal) coal coke
Density (g/cm3) 1.94 1.63 1.98 2.01 1. 1.89 1.83 1.91
Apparent density (g/cms) 1.01 0.68 1.55 1.41 0.77 1.36 1.36 1.23
Bulk density (g/cm®) 0.486 0.306 0.725 0.625 0.394 0.667 0.620 0.680
Mean diameter (m) 0.0143 0.0141 0.0142 0.0133 0.0137 0.0143 0.0137 0.0158
Table 2. Experimental results.
Exp. No 11 12 13 14 15 16 19 21
P- (A) (B) (C) (D) (E) (F) (G) (H)
Feature Coking coal Charcoal Carbon brick  Pitch coke  Non-coking coal Formed coke Formed coke Pellet coke
Raceway depth (Dg)  (m) 0.081 0.143 0.128 0.097 0.151 0.114 0.135 0.083
Raceway width (Wg) (m) 0.115 0.144 0.129 0.120 0.127 0.110 0.126 0.096
Raceway height (Hg) (m) 0.183 0.210 0.122 0.148 0.157 0.163 0.202 0.141
Raceway volume (em®) 1394 2245 1205 1475 1851 1150 2070 895
Raceway coke (em®) 875 852 949 791 982 621 896 590
—1 mm Powder content( % ) 6.6 2.9 17.9 0.4 13.8 12.1 10.1 7.4
Max. temperature (°C) 1750 1 640 1850 1940 1680 1770 1780 1 800
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