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Improvement of Coke Oven Maintenance
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1 Introduction

A coke oven is mainly composed of an upper
structure provided with a coking chamber and a
combustion chamber alternately, and a lower structure
provided with a regenerator. The upper structure is
provided with a refractory wall (chamber wall) using bricks
having high thermal conductivity. Coke is produced by
raw coal inserted into a coking chamber by heat from a
combustion chamber through a chamber wall. The
chamber wall is made of silica bricks with excellent
volumetric stability at high temperatures, but it shrinks at
low temperatures. Therefore, the temperature control in
the operation is important, and the furnace repair carried
out during the operation is limited to 1 - 2 hours. In
addition, repair materials and equipment used for repair
work at high temperatures require appropriate
improvement.

This paper describes the optimal repair of coke

ovens under various conditions.

2. Thermite welding technology

The method of repair of coke ovens is selected
according to the furnace environment, repair site, and
damage type. The thermite welding is the most important
technology among them, and is a construction method in
which the furnace heat is used as an ignition source, and
the refractory aggregate is melted by the exothermic
reaction of metal Siand oxygen in the material and adhered
to the chamber wall surface.

The thermite welding does not use water and can
significantly reduce damage to silica bricks, unlike dry-
spraying which is generally used for repairs. In addition, it
has a feature of high durability because strong adhesion is
obtained by welding to the brick surface.

As for the repair equipment, a simple one, in which
the material is discharged by an ejector without using
electricity, has been adopted, after examining the one with
good workability and conveyance from the increase in the
repair frequency. At present, the weight is further reduced
and a compact device of about 30 kg is introduced.

Two types of materials are available. MgO is added
to the material as an exothermic accelerator to increase the
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Fig. 1 Image of thermite welding repair
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Fig. 2 After repair of the developed material

heat capacity to form a highly adhesive and dense
construction, and a sintering aid is added to melt the
material efficiently to greatly improve adhesion. Alcthough
the developed material has a slightly lower bulk compared
with the conventional, it has a high strength enough to
achieve a high durability, and it is currently mainly used as
a material that can significantly improve the durability and
workability. Fig. 1 shows an image of thermite welding
repair, and Fig. 2 shows the remaining state of the
developed material after repair and after 9 months. There
is no defect on the wall surface, and the smooth condition
can be maintained, contributing to the stabilization of the

operation.

3. Shot blasting technology

Around a coking chamber end of coke oven, bricks
overhang due to aging. The width of the coking chamber
end narrowed by jutting bricks causes operation troubles
such as pushing clogging when coke is discharged from the
coking chamber by a pusher machine. In the repair work
of jutting bricks, abrasive (shot blasting material) is sprayed
and the bricks are forcibly scraped. The inorganic oxide
material suitable for shot blasting has selected, the
apparatus has developed an equipped with a high discharge
rate, stable supply, and high flow rate nozzle shape. Fig. 3
shows a comparison with the conventional device. Shot
blasting materials and equipment with a high efficiency of
2.2 times (weight of bricks scraped per unit time) are used
stably in actual maintenance.
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Fig. 3 Comparison of the shot blasting
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Fig. 4 Example of the developed insulation

4. Improvement of maintenance in the coking chamber

In aging coke ovens, cokes and bricks are mixed
into the combustion chamber due to cracking and
expansion. In the combustion chamber, the flow of gas
becomes poor, causing a local temperature drop. In this
case, the bricks in the combustion chamber and the
regenerator are disassembled to remove cokes and bricks.
For example, in a combustion chamber, chamber wall
bricks are disassembled from the coking chamber, cokes
and bricks in the combustion chamber are scraped out
with a jig, and chamber wall bricks are reloaded. In this
case, around a coking chamber end cannot be cooled
sufficiently because the chamber wall shrinks at the low
temperature of silica brick, so the work is carried out under
a severe environment. Therefore, it is necessary to cover the
chamber wall with heat insulation. However, the width of
the coking chamber end is about 400 mm, and it is difficult
to secure a sufficient curing thickness because a work space
needs to be secured. Then, micro porous nano insulation
material of 5mm thickness was examined. It achieves low
thermal conductivity by controlling thermal conduction
such as "solid, gas, and radiation heat transfer". Fig. 4 shows
the results of application of this heat insulating material.
The heat index (WBGT wet-bulb globe temperature) in
the coking chamber is reduced by about 20 °C compared
with the conventional one, and it contributes to the

improvement of maintenance.

5. Conclusion

Repair of coke ovens not only improves production
but also contributes to environmental measures such as
prevention of deterioration of coke quality and prevention
of gas leakage due to aging coke ovens. We will continue to
develop repair technology and safe construction at coke
plants to ensure stable operation and longer life.
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