


The main deveLopment of cokernaking took place ln
Englancl and Germany, most lmportantly its Lrse In

lhe blast lurnace facilitaied iron melling at hLgher
temperatures. Cokemaklng began with the crlarcoal
pi le.  The method ol  coke product ion was ini t ia l ly the

same as lor the production of charcoal, stockpillng
oi coal n round heaps, igniling the plles, and lhen

covering wilh sides with clay. This laid the iounda-
l ion for beehive cokemaking Gradual ly innovatLve
advances led to the deve opmenl oi the beehive,

reverberaiory and byproduct ovens, culminatlng lnto

regenerative coke oven with byproducls a century ago

Slot ovens were evoved in Pit lsburgh ln the USA
primarlly due to the need to recover coa chem cals

and coke oven gas ior l ight ing. In facl  the coal

chemicals were lhe man products then wlth coKe

as a byproduct oi coal carbonization. By prodllci

recovery coke ovens remained dom nant cokemaklng
roule reaching siate-oJ-1he-art cokemaklng lecrlnology
in lhe lale 70.

ln byproduct cokemaking, gases evolved during the

carbonizat on are cooled, and various primary chemi-
cals l lke ammonia, lar and benzol are recoveled-

Puriiied coke oven gas is used al various locations
n lhe steel plant,  such as f l r lng of coke ovens,
rehealing iurnaces etc. The coking ls carried out in

slot ovens. whlch are also designated as convenllonal
coke ovens. This has been the lraditional method of

cokemaking n the lntegrated iron and sleel works

Byproduct ovens are 12 lo 18 meter long,3 to I

meier tall and 400 10 600 mm wide Several cham-

bers are grouped to lorm one baltery and a slngle
baitery nray cons st uP 10 85 ovens

Until recently, the value oi these byproducls exceeoed

that oi lhe coke. However, the advent ol petroleum

reflning has driven the price oi these chemicals to

such a low level that ioday ihe byproducl plant ol

coke ovens is no more lhan a major polluting source

ln lhe integrated sieel plant.

Nonrecovery CokemakinE

In the nonrecovery cokemaking probess, volal i les

evolved during coal carbonizalion, are not recovered
as by-products bul are combusled completely in pres-

ence oi controlled quantity oi air and the heal of lhe

volatiles oi evolving gases is utillzed for coking the

coal mass into coke and thus no external heating is

required. The higher level of heat imporianlly is used

10 break lrp ihe potenlially polluting hydrocarbons Into

the constituent combuslible compoLlnds and to burn

t h e m  t h u s  a v o i d i n g  i h e  p o t e n t l a l l y  h a z a r d o u s
pollulion. The heat consequent to combustlon ls onry
partialLy utillzed dlring the process and the ba ance

heat ln waste f lue gas galnful ly ut i l ized for energy
generation.

Sesa Goa Lld.,  in India has a 280,000 TPA coke
pant in Goa, India. The coke pant comprising 84

ovens are oi nonrecovery type (2745 wldth, 10760

Length), 21 ovens connecled io a slack The ovens

with lop charging and are operating satisiactorily to
produce high qualiiy mei coke slnce 1999 Over ihe
years several ln-ho!se modilications/innovations have
been rnlroduced Io md'nlal_ i ls corpe l l lve edgF.

The sesa coke plani ls presenty being retroi tled wilh

compacted charging deveoped by Vecon of Germany.
Thls slate-of-the-art coal compaction facilly capable
of obtaining a stable coal cake wlth bulk density >

1.1 t /m3 wi l l  be commissioned soon With this

significant anrount oi cheaper seml soit coal will flnd

way into Sesa coal blend and would brlng down the

met coke production cost signiiicantly

Continua developmenl at Sesa has resulled in lhe

latest deveLopment oi Sesa In situ Desu ph!rizaiion

(SlD) technoLogy customjzed wrtr l  compacleo
charging. The SID technology ls not only capable of
reducing SOx emissions by 65 75% hrr i  in the
process restrict burnng loss lo less lhan 1% The

added advantage ls the reduclion ln the capacity ot

external desulphurizaUon Llnl t .

Eiforls are on to iurther minimize the SOx emission
level to a level where external desulphurlzatLon Ls
dispensed wilh. The SID has furiher sharpened the

culling eclge oi SER cokemaking technology 
-Ihe

sa ienr le: Iu-.s o'  SER-SlD Corenakirg aro given 'n

Table 1.

A 30 l/W power plant is also being Inslalled on a

BOO basis and ls expected to go on stream In the

last quaner ot 2006.

The block ilow diagram ol Sesa Energy Recovery
Coke production with cogeneration of electrLc power

is depicted in Figure 1

Cotnpa son between Conventional Slot Ovens &

Sesa Energy BecoverY Ovens

Comparison oi conveniional byproduct recovery sloi
oven battery and Sesa enelgy recovery coKe oven

baitery underlying ihe design consideraiions, coal
qlra l ty usage & resultant coke qual i ty,  emlsslon
levels wiih cost conslderations is presented in the

fol lowing paragraphs clear iy shows lhat the Sesa

)



Oven Desiqn Simple, studier
Refractory High Alumina
Coal Charging Compacted, Veoon design
Heat Recovery Highest; hot foundation air re-circulalion
Emissions
SPM
SOx

NOx
@

H/C

< 50 mg/Nm3

< 450 mg/Nm3
< 115/50 mg/Nm3

(ln-situ desulf Genl/Gen2)
< 75 mg/Nm3
Nil

Absenl
Operation & Maintenance cost Low due lo simple design & alumina bricks
Coal quality usage Wide flexibility, up to 60% semi soft coals
Standard N4odule 300,000 TPA
ECO Friendliness Very high level

Tablel

Salient features of Sesa Cokemaking

: igure l
Block Flow Oiagram Sesa Energy Recovery Coke Ovens with Heat Recovery power plant

(up ro 60ol" somi sofr coars)

Flow E'iagrarn of SESA Energy Recovery Metacoke Production
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technology has a distinct edge over convenlional slot
ovens.
Design Considerctions
Sesa Ovens due to i ts semicircular dome are
slurdier than nonrecovery ovens otfered by compet-
ino technoloqies. The seleclion of Iiteclay alumlna
reiraclory b akwork lhal has evolved after ellensive
siie trials has a potential to improve signiJicanlly
longevity of ovens compaled to coke oven batteries
in nonrecovery calegory as well as convenlional coke

pressure effects. lt is worthwhile io elaborate this
ooinl in qrealer details as lo whv Sesa ovens ofier
greater r l-exrbrl i iy lo'aw malerial base {wider coal
quality spectrum).
Sesa ovens operate with very low bed height, less
than a meler, as compared to slot ovens and thus
problems encountered swelling pressllre on side walls
is negligible. The side wall pressure is lower by aboul
6.5 t imes than for Sesa ovens as compared to
conventional sloi ovens which are designed to

Table 2

oven batteries. The other paramelers ol companson
are presented in Table 2.

The basic changes in the Sesa design consists of
improvement in oven lefractory materials, closer
conirol of combustion conditions lhrough controlled
primary air inpui to, sub-stoichiometric level and at
underflues /sole flues as secondary air and tertlary
air in the common heade/flue to ensure complete
combustion without excessively diluting the heat in
the flue.
Coal Quality Usage & Coke Chatacteristtcs

Both lhe processes produce high quality coke as long
as appropriaie coal blends are used, though Sesa
coke ovens produce superior quality of coke for the
same blend in terms of cold and hot strength proper

lies because of higher cokinq iemperature, longer
soaking time ability to use low volalile_high rank coals
in the blend and greater presence ol pyrolyt ic
calbon.
Sesa Ovens being much wider than slot ovens, the
swelling pressure is released from lhe lop which in
case of narrow slot ovens is exerled dangerously on
the heating walls and thus free from any wall

tolerate 1.0/1.5 psi wall pressure. In case of Sesa
Ovens this parameter amounts to less than 0 2
psi.There are certain categories of mei coal thai they
qive excellenl coke bui they exerl wall pressure more
ihan the permissible designed limit which means
conventional ovens are deprived of the possibility ot
using lhese coals characterized for procluclng
excellent met coke. Moreoverno wall pressure' no
siickersi
The byproduct coke ovens are characterized to give

higher coke yield as lhere is no burning loss How-
ever, burning loss of - 37" is partially compensated
by increase colresponding electric power generation'

Table 3 illustrates merits and demerits relaled to coal
blend usage and resultant coke quality oi the two
technologies.
E nv i ro n me n tal Cons i de ntion s

Like any olher nonrecovery/heat recovery ovens, Sesa
operaies under slight negative pressure which means
no leakages from the oven doors. There is no gen-

eration oi etfluents unlike conventional coke ovens
wherein coke oven gas puriiication in the byproduct
recovery plants generates huge quantilies effluents

Design consideralions convenlional vis-a_vis SESA Cokemaking

Parameter Conventional Slol Ovens Sesa Ovens

Design
Shape
Brickwork

Complicated
Ovens taller than wider
Larqe number of brick shapes

Simple
Ovens wider than ialler
Few brick shapes

Operaling Pressure Slighily Positive Slightly Negative

Heat Supply Externally bY combustion oi
CO/BF/mixed gas

Internally by partial combuslion ol
evoMng gases

Heat Transfer Direction & Mode Horizontal & Indirect conductionVertical & Direct Radialion &

convection lrom top. Indirect:

Conduclion kom the bottom/sole

Susceptible Not suscePtible



Parametel Conventional Slot Ovens Sesa Ovens

CoalQuality Usage Rest cted Wide flexibility

Coke Qualaty Lowercompared to that lrom
sesa coke ovens

nrgnercorr|Parcu LU u rdt

from conventionalovens

CokeYield Higher than Sesa coke ovens
by 3-5%

Lowerdue to buming loss.
Can be limited to 3% bY
proper Process control

Carbonization Temperalure
-Max 

achievable temperature lower
than Sesa ovens

Max achievable
temperature higherthan in
Byproduct slot ovens

that need effluent treatment/ BOD Plant. Solid wastes Byproduct oven.battery .requires 
large investment in

"r" t t"rfv uu""nt u" tf'ere is no processini ir 6ruds pioviding^polution contol equipments to make it

Table 3
Coal & Coke Quality Conventional vis--a-vis SESA Cokemaking

Table 4

Environmental Considerations Conventional vis-a-vis SESA Cokemaking

ffff;#iilil;i;i'lt' g*!i"i* t ,,Lt "r"dse environmentallv compalible

Sesa ovens are operated at sufficiently high tem pera- oP*ation o,f ovens

i*"" to-flu"nt "ti""ions of PAH whiah are fully Simplicity oJ operation and absence of complicated

broken down into its components ano combusted 
' 

neaiing ;egime characterislic.of the coke plan based

In compacted charsins version, s_ap between-surr::: i"1y".;t;:i.::i"fr"Tli,:TT;j?:tl"ffitd;#::
of coal cake and the bottom of oven dc
milimerers thus avoids grsning ot air anJ"Jpsiifi! sionilicantlv tess.manpower'

in" nvJ.uri" regime anj blo;ng up of the oven;- cost consideations
fh" Jh"rgi"g oicoal cake does ;ot involve leveling Capital cost oI Sesa coke oven battery is significantly

and fugitive emissions thereof

Flat bed hot coke ca/quenching car inbuilt in the
Sesa technology minimizes pushing emissions as
incandescent coke glides in to the hot coke car on
the same level and there is no fall of coke from a
height of up to 7 melers as in case of tall ovens'
High tevel of superiority ol Sesa coke ovens as com-
oa;ed to slot oven battedes which operate under
positive pressure is highlighted in Table 4

lower comDared to that of conventional byproduct
recovery coke oven battery for the given coke
capacity. This is mainly due to simple design, fewer
shapes of refractory bdcks, no complex gas networK
and absence of byproduct recovery facilities- Need-
less to mention installation lime is almost 60% ot
that required for conventional coke oven & byproduct
complex.
While initial investment for Sesa Energy Recovery

Parameter Convenlional Slot Ovens Sesa Ovens

Land Requkement Higherlor low capacities Lower for low capacities

Environmental
Investment for pollution control
devr@s

-vironnrentunf riendly
Large investment to make
environmentallv comPliant

Environmentfriendly
No additional investment

Solid waste Sludge Generation in
bv prcducts

No solid waste

Efttuents Excessive generation Noetlluents

Emissions Present Absent

Fugitive Charging /Pushing Present Absent

Carcinogens Present Absent

US EPAregulalion Non compliant except Poven Compliant


