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History of Cokemaki

The manufacture of coke by heating coal in absence of air has its origins at the start of industrial
revolution when Abraham Darby used in the smelting of iron ores in 1709 in England. The introduction
of coke had the effect of slowing down destruction of forests that were the source of charcoal at that
time.

The main development of cokemaking took place in England and Germany, most importantly its
use in the blast furnace facilitated iron melting by its higher temperatures. Cokemaking began with
the charcoal pile. The method of coke production was initially the same as for the production of
charcoal, stockpiling of coal in round heaps, igniting the piles. and then covering with sides with clay.
This laid the foundation for beehive cokemaking. Gradually innovative advances led to the development
of the beehive, reverberatory and byproduct ovens, culminating into regenerative coke oven with
byproducts a century ago.

Slot ovens were evolved in Pittsburgh in the USA primarily due to the need to recover coal chemicals
and coke oven gas for lighting, In fact the coal chemicals were the main products then and coke a
byproduct of coal carbonization. By product recovery coke ovens remained dominant cokemaking
route reaching state-of-the-urt cokemaking lechnology in the late *70.

Byproduct Recovery Cokemaking

In byproduct cokemaking, gases evolved during the carbonization are cooled, and various primary
chemicals like ammonia, tar and benzol are recovered. Purified coke oven gas is used at various
locations in the steel plant, such as firing of coke ovens, reheating furnaces. The coking is cartied out
in the slot ovens, which are also designated as conventwnal coke ovens. This has been the traditional
method of cokemaking in the integrated iron and steel works. Byproduct ovens are 12 to 8 meter long,
3 to 8 meter tall and 400 to 600 mm wide. Several chambers are grouped to form one battery and a
single battery may consist up to 85 ovens. The front-end sides of the individual ovens are sealed with
doors,

Until recently, the value of these byproducts exceeded that of the coke. However, the advent of
petroleum refining has driven the price of these chemicals to such a low level that today the byproduct

= i .p_lan‘t of coke ovens is no more than a major polluting source in the integrated steel plant.
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Fig I Schematic Comparison of Byproduct Recovery & Non Recovery
Coke Ovens

Development of Modern Heat/Energy Recovery
Coke Ovens

The nonrecovery coke oven predates conventional slot ovens.
The nonrecovery process differs from the old beehive oven of
the 19th century only in the exploitation of waste heat for steam
and electric power generation. The benefits of this process lie
in the simple design and operation as well as in the omission
of the byproduct recovery. The modern energy recovery
cokemaking with state-of-the-art technology has inbuilt coal
compaction and in-situ desulphurisation capable of dispensing
the need to install external desulphurisation unit.

Table 1: Comparison of Byproduct & Nonrecovery Coke
Ovens

Parameiers Byproduct Recovery LEnergy Recovery

Design _ Complicated

Shape Brickwork  Ovens taller than

widerLarge number brick shapes
- ofbrick shapes

Simple Ovens
wider than taller Few

Sludge Generation in
by products

No solid waste

Emissions Excessive generation  No effluents
Fugitive Charging ~ Present Absent
Pushing Present Absent
Carcinogens Present Absent
US EPA regulation  Non compliant except ~ Compliant
PROwen system
Capital cost Capital intensive Low investment
Operatingcost  High Low
o High energy Low energy
requirement requirement
Large number of Less services
.. services required. required.
Construction Longer construction  Short construction
; period period
Commissioning  Slow Fast
Coal guality usage ~ Restricted Wide flexibility
Products Multiple-products Twu-produet: Coke &
Clean power
Co produ ol Coke Oven gas Steam/electricity
Byproducts Primary coal Nil
chemicals like crude
tar, henzol requires
further processing
unless used as fuel,
ammonium sulphate as
byproducts
Wall pressure Susceptible Not susceptible
Carbonization Max Achievable Max Achievable
- Temperature temperature lower temperature higher
than in nonrecovery than in slot ovens
avens
Coke Yield Higher than Lower due o
NONTeCovVery burning logs. Can he
cokemaking by 3-4%  limited to 3% by
Proper process control
Coke Quality Lower compared to Higher compared to
that from NR/HR that from slot ovens
ovens
Manpower Skilled Not so skilled
Tail Only hot maintenance  Easy by cooling
down ovens
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Operating Pressure  Slightly Positive Slightly Negative
HeatSupply ~ Externally by Internally by partial
‘ 3 - combustion of combustion of
 CO/BF/mixed gas evolving pases
- Horizontal Vertical
- Indirect: conduction  Direct: Radiation &
convection from top.
Indirect: Conduction
Tt S from the bottom/sole
Land Requirement ~ Higher for low Lower for low
=l ~ © capacities capacities
Pollution Control ~ Environment Environment
Investment for unfriendly friendly No
pollution control ~ Large investment to additional investment
deviees | make environmentally
Sulid waste compliant

The per capita steel consumption of a country is often used
as the index of its economic development. The development of
steel production usually meets that rise in demand. China has
in the recent past seen a phenomenal growth in its steel demand
and in its steel production.

Forty years ago, it was Japan, who had experienced a similar
risc in steel demand and production. Economists forecast that
India will gradually experience such a growth, which will rise
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