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Toward the 21st Century : Viewpoints of the Japanese Cokemaking Technology

Kunihiko Nisnioka

Synopsis : A serious problem is predicted to occur to the domestic cokemaking industry in the early years of the 21st century. With
. the majority of existing coke ovens worn out or obsolete, a significant shortage of coke production would take place.

Presently, considering the environmental pollution and improving the work conditions, the development of an innovative
process is strongly required for future.

The cokemaking industries in Japan have two candidates as the potential process for the future, i.e., the previously
developed Formed coke process and the new Conventional cokemaking process. The project for the latter process has
been promoted to develop the innovative process by member companies in The Japan Iron and Steel Federation during
eight years since 1994. This project is named after SCOPE 21 (The Super Coke Oven for Productivity and Environment
enhancement toward the 21st century). A bench scale test will follow in three years since 1996 and the project is

expected to proceed to the 100t/d pilot plant test in next three years until the year 2001.
This process should develop at least the following technical items to realize more economical and clean coke plants.
1) Pre—coking treatment for higher utilization of poor coking coals

2) Coking system for higher productibity
3) Perfect prevention of environmental pollution

In addition, some basic researches are pointed out for the process development toward the 21st century.
Key words : coke ; cokemaking ; coke oven; SCOPE21 ; non-coking coal ; preheated coal ; plug flow system; medium tempera-

ture carbonization.
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Table 1. Assumptions of coke demand and supply.

Items Year 2000 2020
Steel product ( x104ton) 10,000
BF/EAF ratio . : 70/30
Smelting reduction(DIOS) ratio (%) - 0 20
Coal ratio (kg/HMT) 100 150
Coke ratio (kg/HMT) 414 364
Fine coke ratio (%) 12

Coke demand (x104ton/year) 3,290 | 2,320
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Fig. 1. Prediction of coke demand in Japan.
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Table 2. Estimation of 4,000t-coke/d commercial - coke oven.

Conventional SCOPE2]
Case]l | Case2
Assumptions :
Charged coal moisture (%) 9 -
temperature ) 25 400
bulk density (t/m®) 0.7 0.85
_______________ briquetted coal ratio (%) | 0 ___f ______ 30 ____._
Carbonization flue temperature (C) 1350 1350
_______________ ovencentertem. _(C) | _1000_____| _____ 750 ______|
Oven feature oven height (m) 6.0 6.0 7.5
oven length (m) 15.7 15.7
oven width (m) 0.45 0.45
oven volume (m®) 37.6 47.6
brick thickness (mm) 100 70
heat conductivity of brick 1.7 2.3
(kcal/mhC)
Resulis
coking time (h) 17.1 5.0
number of ovens =) . 140 36 29
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