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Systematized Survey on Coke making Technology
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B Abstract
Three hundred years have passed since coke, carbonized coal, came to be used as a reducing agent in blast

furnaces in

the U.K. to replace charcoal. Blast furnaces have evolved remarkably since then. It would not be an

exaggeration to state that this evolution was made possible by the quality of coke which allows for the smooth flow of
gases inside the furnace.

Many troubles arose during establishment at Kamaishi and Yawata in full turnkey adoption of foreign technology as a
part of the Meiji Era policy to increase national prosperity and military power. But there is no need to recount this to
understand that figuring out how to produce the desirable coke for blast furnace operation from the available coal has
been the fateful issue since coke blast furnaces appeared in the 18th century.

Chapter 1 outlines the role played by coke in a blast furnace.

Chapter 2 explains the various phenomena which happen inside the blast furnace—a countercurrent reactor—as well
as how the properties of coke under each phenomenon affect the operation of the blast furnace.

Chapter 3  explains the structure of a coke oven and describes how it came to be and was improved and developed.

Chapter 4 describes the history of how coal carbonizing furnaces were introduced to Japan in connection with the
building of reverberatory furnaces toward the end of the Edo period.

Chapter 5 describes the sequence of events from the failure in full turnkey adoption of foreign technology at
government—operated steelworks-as a part of the Meiji policy to increase national prosperity and military
power during and after the Meiji Restoration—to improvements and success by engineers returning from
study abroad.

Chapter 6 describes the beginning and development of independent domestic methods, following the experiences of
adopting several foreign coke ovens.

Chapter 7 describes the liberation from the quality constraints of coke produced from domestic coal—as foreign coal
began to be imported from countries such as the U.S. and Australia following the end of World War [l—and
the resulting ability to focus on the enlarging of coke furnaces in response to the rapid economic growth.

Chapter 8 describes the so-called soft technology for coke production, such as the fundamental aspect of the
blending and pretreatment of coal.

Chapter 9 describes the Coke Dry Quenching (CDQ) system, which, though an auxiliary facility, originated in Japan
and has been adopted around the world, contributing to global energy savings.

Chapter 10 describes a next-generation coke furnace (SCOPE21) developed and produced through collaboration
among industry, academia, and government—a culmination of all the coke production technology developed
during 20th century.

Chapter 11 describes shaft-furnace-based coke production technologies such as “formed coke” and “ferrocoke”, which
are unlike the current processes and were developed as government-sponsored projects for the future.

Chapter 12 presents “heat recovery coke ovens” and “stamp charging ovens”, because they are starting to garner
attention overseas, though neither type has been installed in Japan, each due to its various reasons.

Chapter 13 describes the refractory brick used in current chamber-type coke furnaces—the historical sequence of its
use and measures against its damage.

Chapter 14 describes Coke Oven Gas (COG) which underlies the energy balance of the entire steelworks facility, and
facilities for recovering coke by-products—the sale of which would reduce the cost of iron and steel
products—centered on the case of Yawata Steel Works and its hundred-year history.

Chapter 15 analyzes and systematizes the transition of oven structure and developments in coal blending technology
including preparation of coal, from the introduction of coke production technology to Japan up to the
present, as viewed in the context of the times—such as the changes in the needs for steel production and
in the raw materials availability—and from the stories of individual engineers who were involved in the
development.
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