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Formulation of Oxidation Reaction Rate for Deposit Carbon in a Coke Oven Chamber by Thermogravimetry

Keiko YOSHIDA, HUHETAOLL, Yohsuke MATSUSHITA, Hideyuki AOKI,
Shoji TANNO and Takatoshi MIURA

Synopsis : Deposit carbon on the wall disturbs a stable operation in a coke-oven battery while it plays an important role to seal up the liner bricks be-
tween a coking chamber and a combustion chamber. Therefore it is important to control the thickness of deposit carbon. Thus, it is necessary
to estimate oxidation reactivity of deposit carbon.

In this study, the thermogravimetry was carried out and the oxidation reaction rate was formulated for deposit carbon.

In the measurement, deposit carbon samples were heated up to 1273 K at four different heating rates using thermogravimetric analyzer
(TGA). It was found the deposit carbon has lower oxidation reactivity than coal char and coke and higher oxidation reactivity than graphite
material.

In the formulation, the activation energy and the reaction mechanism model were determined by Friedman method and by master-plot
method, respectively. The evaluated equation well predicted experimental data on the oxidation reaction rate of deposit carbon.

Key words : deposit carbon; thermogravimetric analyzer (TGA); formulation; oxidation reaction rate; coke oven chamber.
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(a) Brick wall side

(b) Side view

Fig. 1. Image of deposit carbon sample.

Table 1. Properties of deposit carbon and other samples.

Volatile Apparent
Ash C H
matter density
[d.b.%] [d.af%] [g/em®]
Deposit carbon 159 057 967 0.8 0.3 1.71
Char ¥ 27 251 80.8 3.0 08 077
Coke ? 108 06 974 02 17 081"
Graphite material 0.3 93.5 0.8 0.0 1.68
Table 2. Experimental conditions.
Diameter of sample 90~150 um
Mass of sample 10+1 mg
Flow rate 150 ml/min
Heating rate for deposit carbon 1,2,5,10 K/min
Heating rate for other samples 5 K/min
Range of temperature 378~1273 K
Sampling interval 15 sec
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Fig. 2. Oxidization profiles with various heating rates.
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Fig. 3. Oxidization profiles for deposit carbon and various
carbon inclusions at 5 K/min.

(b) Granular and columnar carbon

Fig. 4. Microphotographs of deposit carbon.
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Table 3. Integral reaction model g( ) usually employed for
solid-state reactions.
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