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all these eoals contain ¢ hiph propertion of volatiles, hut
their plastic properties tiffur c.nsiderably, The gras i coals
are very furiivle and strongly swelling; if they are cerbonized
alone, by the tradiviunel process, they give ¢ well agglomerated
but highly tissurcd eoke, broken into srall piccee and vary
"frothy!., Thix eoke eun be umed as & donestic fuel, The
gr8e b vl are nlse rondily fasitle but are only slightly
seclling; in the obasence -f svecicl preperation they pive o
brdly avclorerated on® highly fissured coke. The flambants gres

varictios nee coderately fueilils and swall either not at all or

niy sliohtlys it is {speossille to charge them alcne in o

treditione] e %» sven. Locause it dees nat coke sufficiently to

ennide it te be disebarged, The flembants sec are infusille under f

the thermal conditicns of the coke oven,
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fi. The quality £ ecke tosirel, This lepends cn the eonditions
under whiech the blast furnwec is cpercted (nature ~f the oyo,
lerree Lf preparation _f the surden, confisuration .f the !lnst
furneece) onid varies greatly from .ne revion t~ wnother. It is
elear taet the p 25:.ilitios of using pooc-cching cocls increase
with 1 _rc¢asing quality rcquirer.onts,

+e char-eterize the wechenical quelitics »i tie coke, necording

te the nural Froneh proetice, Ly the two indices n 40 and 10,
a8 leteri:ined Ly the wieun dru . testy the index « 40 represents
the proporti-n over 40 1, efter pessing throush the drum, and the
%10 inlex the propertion under 10 AW The following corre ap-ndence,
iu order of tagnitude, con be cssuried between the a 10 index and
the 'hardness factcr' (P 7 or) deternined Ly the tumbler test
used in the U, 8,., 1t

2l | o réncss fuetor
6 72

3 i 67
10 02
12 58

P—

It is agree! Ly nost Lorraine netallurgists thot the present
lindting velues arct 4 40 DT 110 ® 3, but thesme linits
vary widely from onc region to unother, lepenl!ing on the blast
furnace operating conlitions; they are often less severo.
it1, The variety of ocnls aveilable. The 'ifferent tochniques
are aleapted nore or less satisfectorily to the verioticns in coal
quality, whioh cen inpose fluetueticns in conlitions and operation.
1114, The 'ifference in priece “etween the peor-ccking econl an! the
sake-up oocl,  The corbonisaticn processes for poor=esking conls
often involve capitsl ccsts and, at tines, manufocturing costs hipher
than those require’ for the ecnventi.nal process, It eoul? Lo
temptine  to corpere two techniques by their eapital an?! aamufaeturire
conts, But these costs nolc wr nly a small frietion of the eust
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price of the evie, an! the principal corponent of the cost price is
always the price of the c¢ral, The main factor to be teoken into
consi leration when ussessing the profitablility of o cerbonizing technique
is therefore the prep rti n f poor-coking ocoal which cun he usel, anl the
difference in priee lLotween this o al nn' the nake-up ¢ .al. It this
Hfferenee is sulstanticl, it ¢ ul' be on alvantage t. moke use f a
technique requiring u hirvher investment eost, if this cnables a higher
propartion f pooree kineg e gl t. te used, 1fy, n the :ther hand, the
lifference is siall, then it w ull !e neecssary t rostrict the ch-ice
t.. techniques, the c:st .f which is little n.re than that »f the
cunventional pr:cess., . '
e) it is : ften .f interest t¢ combine o nuzber «f technieal neasures, in
orler to arrive at the sptisun result, Je will first exanine indiividually the
characteristics of 'iffercnt neth. !'s, cfter which we will give sime exerples of
combinoticns utilize! in L rraine,
2. SLaMP CH.hGING

a) The remning . f the charse previoug t 1 aling it enables its lengity to be
raisel cunsilerably; cxpresse! in weight -f iry ~-al per unit valume, the lensity
een reach 950 :{g/m?. compare i with a figure ..f the  rder of 700 ?zg/ﬂ} in the
tratiti.nal proeess (4 p charging =i ist cocl), N w the -lensity f the cherge
cxerts u great influence 'n the c-hesicn f the e "¢, which can be greatly fmproved

by raoming, if the o 10 index is token as o critericn f echesion, This effect

increases as the fusibility :f the ¢ al idereases., Thus ramming is especially
useful when it is lesired t. use a high pr pertion -f only mcderately fusible coals,
such es the tlambant gros varieties,

Kamming has n: direct ~ffect >n the size .f the ecoke, except thet it has a
slight tenlency t. reduce it, But it enables & high propcrtion ~f the coke breese
t be anllel {sece sectiin 6) which greatly {mproves the M 40 inlex an! the sigze of
the eoke (3),

T i{llustrate this stetemwnt we will cive as an example the results obtained

with o mixture of 70% flanbants gras an! gras 3 ¢ ke (Teble I1),




SThel, SYMP, 1963

Pechndeed Fapor 17

; agte
Lu8LE LI
bl L
! oLl ’ MO0
| ;
! Trelitionel pr oscss (107 oisture) ¢ 11.5 ! 0
' Rannming without eoke lrecze H 1y ) O !
Ramndng 4+ 10 ¢ ke troeze f Gy ! {
Y ‘L_

By yelueing the proportin .ot noke—up eal t 10%, the . 10 index stiil renaing
ut a suitable valy .t 7«3y but the w 40 i{n'ex un' the sjizo range 1 the e ke
deerense consilerably, an’ comparis.n with the tratiti nal technique is n 1 npor
pussible, besause such o mixture w ul! he only ust ischurgenble, 7

b) The technique f ram-ing is very 1d, Lut its fiel!l of applieati.n loereasel
considerably up t2 1943, beecause it was thought to be to. expensive. The result
cf the very great progress made in the tech'nolu@' -f ramming unler the stimulua
of the Lorraine collieries is that thia hanlienp has practically i sapprarel (4},
The imprevenent obtainel is hase ! meinly n the f 11 wing pointss

1. The height .f the ~ven unit has been teken up t, 3.80 n, The rati
between the height ani width of the oven is ucw slout 9, althuugh it
was recently still eonsilero! imprudent ‘to exceel 7,

2. The charge ccpucity f the battery, which can be served by a single

. ramming machine, exceels 1500 tons,

3. The reliability of operati n ¢f the nechines has heen improvel; breakflowns
are very rare, ani'tbe risk of the raruiel sharge breaking is almost
negligible, The coke uvens can ncw functi.n satisfactorily withcut
keeping a ramming machine in reserve,

These varfous improvements all have the effeet of reducing investment anl wagos
costs per ton of coke preduced, The &ifferonce corparad with the cost uf the
traditional process is now small, '

c) In conclusion, stamp-charging ean be strongly recomnenlel when o natrueting
e coke oven plant inteénled tu operate permanently with p.or-ccking c.els. Un the
other hani, it cannct be coneilerel for & plant where the supply of highev:latile
coals is n:t assure?, and which, Jue t¢ market fluctuati 'ns, nay be led to charging

a blenl with a high content of true coking coal; because I the increase! lensity

cf the charge the pressure cn the furnace wells would certeinly be langer.us.
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al  This teehnlpne, whieh ¢ neiste ¢ 'pvine the el Lef chareing, hes
been th roughly fnveosthcte ' sfnee 198 by the Stati n & wnrdenau b its
xperimental battery (4, It hus Leen aprlie’ n the intustriel seelc since 1939
by the ilagondanyc coke  von plunt,

The teehnology € the pr cers (3) ¢ usists oxmenticlly  fi

ie Dryino an! st rine, which shoul’ Lo ecorrdcl ut in sueh a way that
aidetion f the ecal loos n ot tdke place,

Ir the Hag nlance plant the eoul ie lrte! din an  xilieing
atoosphere, bat it is c.cle' jn the 1 wer part of the drier an!
store! at & teaperavure heluw 40 €, Trials st the Station e
Marienau () have shown that this ¢ ling can be avoile! snt the
temperature of the ooal ean be higher than 100 €, provided that
neutral etiospheres are utilizel for irying anl prehcating, and
that certain pruesuticons are teken ir sturing an! maintonanee,
Thia proecture would ainplify the drying equipuent and improve
the verall cconomic balance of the cperation,

i1. Chargine, In rier t linit the ¢ jeeti - n .f pulverizel matericl
and prevent oxpl sicns, a apecinl charzine car hos Leon lesigned,
which has prove ! satisfaet. ry,

b)  Drying the coal grectly improvis the ecke quality; the improvement varies
secording to the nature of the euel, an! is particularly marke) with . lerstely
fusible acalmy it appears mainly uss improved ¢ ke e hesicn (the # 10 inlex),
Two effects are obtainelt

is. The lenmity «f the charge is inercasod) when the goal molsture i
redueel from 7 o 2%, the lemsity increases by about 198,

ii. Th. tempcrature regime in the intericr f the sharge is modified,
If the density of the charge is kept eonstant by an caperimental
device, it 18 found that a retueti-n in r: isture eontent is still
eccompanie! by an improvement in coke quality (1),

By way of example, the table below indiecatos the results cbtained with $shree
typical mixturesx,
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The fuprovenent in the o 10 in'ex is litele less than that poraftte! by stamp
charging, espueially where coals vhich are ‘iffieult t. fuse wre c hoorned, such
as the flagbauts grap. On the ther hon'y the offeet on the s 40 1 lox is
soiewhat more fev urable, lut it is Lpoesille o ol oqually lar-c anounts of
inert mmterials, such as ¢ ke brecze oy seud=cc'e, with ut chanping the . iu inlox,

¢} The reduetion in the coal misture e ntent also has an {up rtant offeet
on the proluetive capeeity f the battery an! the e nsunpticn f un'crfirine cas,
This arises sinply froe the faet that the A unt of heat which must Lo supplie!
to the charge is losa, ~reduetion 1% in the wator eontent { tRe e al increason
the proluctive eapacity ¥ ab.ut 2,4, Ity f r oxemple, the water ¢ ntont fa
teduce!d by lIrying fron 7 ¢ 2%, pro tuetivity is raised by 149 (2) (6} (7). The
drop in the occnsumption ,f heating goam is of the sarw oplop of magnitu'le, The
resul¥ing econurgy, Loth in eapital an! ranufacturing eoets, alluost coonsaten
for the costs of drying.

Prelininary lrying has un a!liti .nal advantage, (n that it facilitates
erushing: in particuler it enabiles systenutic orushin: to Y earried out without

special servons, thus profiting fro- the e'vantagses f this tuchnlque without lerge

supplementary custa (sce secti o dn), It ean rewlily Le alapte!, with ut
considerable alditi nel work, tu an oxisting carbonizetion plant, an’ it s very
easy to rovert t. 'wot' charging i1 the eoke .ven plant is “liied to utilize

gool ecoking eccals, the prossurc t which woul' e tnrerous with o high charpe

denafty,
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oI ecnclusiony I the it N w0 e cpate s g hieh can he
utilive'y vy eharine for s Rddcios o] et cqual t th me v stoop char; incg

[

but ‘Uh;)’ are stidl o= ocowhiol dolori v ey ow g ry infusible e rls Loy ot e need

{i]mbg 1t grt:.s). un the thor ety the dnvoel oo oan! ~perrline ¢ oat® nre o

littie less, There el thus 0 6 0 “Hiiieadiy i ei e Letweon the se two
sol1ticns, when it is o cacstion e nrteuetite o oeer! endeia; phant s shieh 1t is

intende! to eharre o hich oroporticn € 5 yee i4 e tle n oo pormanent bLasis,

¥

.

On the cther han'y, 'ry croreine is omel prveltesit be whon oo eXisting eche oven plant
I8 o be medified, with (hew oot 7 exton‘do its raa w i pereti s, or when
a8 new nlant is to Le eonstracte ' o0 it Qe rton U chor Tlent's o various
compousitions,
4 L &

LG OF Tk (Ual

The asethods uscd ern be Yiviled inte tour ente nrlosn,

e}  Simple erushing involves npasin- the provisusly Hlem'e! ecke through e nill,
oF ir g1 cases several Silis in soricsy thiv is the metho! used in nost coke oven
plants, Tt is possible by usic suitelly ‘irensione’ an! welleneinteined hacwrer
rmills 4 attain n finenese 7 007 &€ 2 oy

The umucl ain is t erush ¢ 20 teo ¢ 2 € 2 4w Bey nd this, the gein {n
eoke quelity is less fuportant, Thiz ‘cpeads n tie ensity «f the charye,
however, aad cerushing shoul? Le finer ¢ v bicher ‘ensitics, os shown in the

Table below,

For-ulatisn

3
;
i
i
it

Ywet! chepping
dry charging

i stesp eharpe?

e
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There ie8 ¢ Cinene o Lindt whicelo shong ot ERec et it ot i L ixtar, w

wilelh wre Tiifteult t Faacy suecs ng  ixture. pio . {5 i it ey, Tut Ui Tindt

i well el w t . valuos Sadne T dnoete over opae Pee,

B)  Syste ctic evuitiis o o reicts §ooled R L A R B § RS RIS BN
grinding the ovordzot Wit ruee . Lirar o e eraslior Lie ¢ 4 de roturne
the serceny, s that all t. at v 1 tinedly sosscs throu, 4 i e BOFC T, ihis
operation {a recily corrie’ uir oo o previously 'zie! Llen'y it is uls unrlieal de
tc o iwoist blen' 10 a heate' sercon is TETHON Mis teelnigne, usel in ecte  wen
proctlice since Prifiy, Tas e contly lenciitel ‘v eonsilorable o vaaeces in serceninge
technc logyy thir or pross ling one le? sereentn eapacity o ho reatly inercose?,
thus retueing the invertr ont ap Gmiieeturing costs per ton of enlos 4 reeent
installation is treatin- 150 t/h, usin 4 sercens of 17 r;z (vioint el erushe’
to hmi),

Syeteratic erushin: crnables ¢ wre coasistent nean partiele size rane t. bo
cbbained than is possibl. with siiple erushing, .11 particles exeeedin: o evrtoin
size (for example 2 . r 3 ~v)) ean Le elininatod with certainty, prarticles whiech pre
often the startin:: peint of fisauring wheir they heve a hish fusion peint, and at
the sanc titc the proluction of tro lnre ¢ provortivn of fines, the present .f
whic) can Le éi;astreus, is preveate!, '

The technique alsu zuarantees ¢ very cousistent rime ddetributi n in the eoke
blend, in spite of fluctuntions i1 the c-al quuality (in harliesa and wisture) and
in the amrunt of wear on the erusher; this resulte in rere ro~ular eoke
ehucterhtien.

e) Difforential orushing consists in sub1tting the e.nstituonva of Lhe euke
blesd o iirl:lc & amystenmatic crushing, previous to rining, the crushing proeedurs
varying vith difforent sonstituents, 4s the parts played by the varicus econstituenta
of & coke blen! are not thé sano, it is cunceivable that it ecul be un advanteve
$o give then A{fferent orushiny treatments, Generally spealkin:, {4t i{s botber tu
erush finely thc constituonts which are rec'ily fusible, and t. erush less finely
eonls such as fAsbant pros ov Ligrbapt see, tius liniting the aoount of very fine
natoriel) Lut the pgain in coke quality is {nocnsilerable, ani i el #ely lependent
on the nature of the coal (1).  Thus the tuchnique is only eccionjeally justifio!
in certain speciul cases,
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) oScleetive koot raphic erus! dne (7 % thix tem is icant all rethcls
vhich consist in ee ratin p by otrellel erushing fallowe! by sercening, eertain
conls int, severel size rip « g v Cifforent o Lp sitions ‘gsh ecntent and
petrogrephic coiposition) w1 ' aee nor oae ine "iierent e ing characteristics,

It is then possi’ e itwr t 14 fnte s»w 7 th e {rnetions by Yiverting then
Yo cthor purposes, an’ culy savire {or eard tdzation the ecels with the hest coking
characteristics) .r t. utiliz oll the froctd e, after civgn: ther: a differential
erushing treatoent, oueh treat cots rust cont r strietly t- the nature of the
coal, an' it is drpussible 4 sive snernd rulesy apart fro.o such sfuplc rules as
olininating or crushi:; very finely the hitieas’ froeti ns,

a) Por an oximtin; eske-oven plant, with giver equipwont, the mo st effective
neans (in faet cliwst the nly one) sveilable f influencing the quality of the
coke is the selectinn i eoule chersed ~n? the chofee of the preportiotns in
whiech they ere blende!,

This prebles citen arises in th following wayt the ecole ovea plent has
availalle leeal supplics of poot=coking eocal, to which it is ublized to odd @
certain proportion of imic-up eonl fron another re;icn, Tt wishes to reduce this
proportion as foar as possitile, 8o it is @ easc of scleeting the nost suitable
male-up coals for achievins this purpose, ‘

b) Therc is ne universul rule by ncans . vhich the coke quality can be

predicted as an aLsolute velue, in teris ~f the neture ond proportions of the

constituents) the quality ~f the erke {31 also dopendent to & large extent on the
characteristiesf the ¢ ¢ .wvon plant, however, o systemmtic investigation in an
experizental battery of larre nuriors of nixtures (10) (7), togethor with an analysis
| of the carbonizins ~ochanisn basc' on lavcratory studies (12) (13), has cnabled us
: to prediet how the coke quelity varies when the characteristies and proportions
ere chonged (11),  Tie vroperties (41 ro c=up ccal whieh can appropriately be
considored in this connexion are it. sawvelling: inlex in the ¢ilatoreter and its

terperature of roesolfdiMenti n (1), The lotter varies as a rule in inverss
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proportion to the )crcentage of velaiiles; the most characteristic nroperties of g
poor=~ukinz noel, on ‘he other Fand, are its cocfficicnt of shrinkage on re-
solicdification auc i+- swelling index in the erucible.

Fithcut courriderine in deinil the laws which have been established relating
to the properties of the wixtvres, they can be surrarized as followsy as far as
the cheice of :mke-up coals ;3 concerned?

ie ™hen the base coal is a Kr8s s the best addition is a fusible

coaly *he re~-olidification temperature of which may be as high as

possipl:: (cor;mpcndmf; routhly t¢ a percentage of volatiles which is

a8 low es rossnle) 14 éhould be fusible, but it is not necessary

for it to be a swelling coal. These conditions lead to the selection

of a carbon of the demi-gras type with 17-2C; of volatiles (on & pure

cozl basis) (iV0.33)).

i.d. Y.en the base coal is a Llambant gras) the make-up cosl should

be easily fusitle nnd highly swelling; if this conditfon is met, its

ro=solidificaticn temperature should be as high as possible. The

combinatio: of these two conditions leads to a ALAB tyYpe with 22-2%%

o volatiles (on a purc coal basis) (io.434).

ieiei. The care of 22op B lies between the two preceding examples.

¢) These -uleg are a very useful guide, which is often sufficient for the
porjose. But whercver possible, the best method of predieting the coke quality is
to use an experiiicntyl ovrn, vith a width equal to that of o carbonising oven, and
with similer Tiring conlit.on:e Gvens of this type, taking a charge of 3L( to 400
kg of cdke, have boen used by various fu-'nace builders or experimental stations (15).
Suitably staniardiszed and co~ectly operated, they supply Yery precise data, reedily
transposable to th- oporation of an inCustrial battery. However, their operation
requires a highly exneriznced team) which can rarvly be maintained DY & single coke
oven plant; such a unit can hardly be justified except for a fairly large group of
eake oven plants.

6. RDITION OF o JidgiT HATERLLL

By this are meant infuecible constituents such as: gsemi-coke, coke dust and
lean coal, which are usually edded in sml]l emounts to the coke blend.

The aetion of an addition of this kind depends on the characteristics of the
inert material, the naturc and proportions of the coals to which it is sdded and the
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earbonising technique. The adoption of an inert material in a coke oven cennot
therefore be decided without a study of eack particular case, but in souwe instances
it can lead to & considerable iuprovement in coke qualaty.
o) Solis Guat
) “hatever the coal mixture to whieh it is added, coke dust p.omotes an
increase in the size of the coke ani a rise in the . 4. index: this effect
is considerable ~hen tle wixture naturally gives a highly fissuring coke
(see Table J1). The effect on the 1 index is more complex; in small
amounts of a few per cent, and when finely ground, the coke dust can produce
a slight ivorovement in the index, reducing the 'frothy' parts of the coke.
However, this effect is not always seen, beca se above u certain proportion .
of coke dust the action on the 1. index becomes unfavourable, and there
exists an optiwum contcut, heyond which the improvement in the . 4. index
is noutralized by the deterioration of the . 1( index.
i.i. .n increasc in tie size of the coke dust particles e¢xerts a favourable
but weak influence on the ! 4. index, and an unfavourable and very
considerable influence on the | 1t index. This is why, in practice, a very
finely crushed coke dust is added (of the order of 8u»=U.2 mm). The
unfavourable effect on the i 1. index decreases with increasing charge
density; for this reason the use of coke Jdust is particularly useful in
stasp charging. It could also be effective in dry charging; but we have

never found it to be an advantage, at any rate in Lorraine, in association

with wcist charging without ramming.

ieieio Up to “he present, the coke dust has been obtained by drying and
i g grinding the coke fines from the coke oven plant ({-1t mmj. Until recent
years this was a cheap by-product, but the development of iron ore sintering
has led to a heavy demand and increased the price considerably. .11~
owing for the cost of grinding, whicl is relatively high, the cost of the
price of the coke dust, at least in Lorraine, is comparable with that of
make=-up coals. Its use is still advantagcous, however, because its effect
on the > 4 index is much greater than that of the make-up coal (for a
given centent).,
b} Srwi-coles
1 in contrast to coke dust, the effect of sewmi-coke is closely related

to the nature of the carboen mixture to which it 1s addede “hen the mixture
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consists entirely of .igt=volatile coalsy the anti-{issurant action of ihe

seni—coke is consicerable; it is less marked thaen that of coke dust, but it

can be added to a mixture in a significantly bigher proporticn than coke dust
without adversely affecting the cobesion of the cobe,

can be ac’leved witl" sewi~ccke than with cdite qust.

“e lave obtained tle following results with the .ixture 3o, gras . - Tux
&as By charged dry:

! % coke dust - seml=coke MU 1Y o
- v
¢ £ 9.8 52 '
5 w 8.8 66
) OV v 1..1 FE)
‘ 1. 8.8 64
v ) 15 8.4 68

“ith & 1% addition, the antifissurant action (effect on the . 4 index)
is greater with coke: dust, but the ' 1( index is unacceptable; the best
copromise botween ! 1¢ and . 4 is obtained with 15 semwi-coke.

1f the quality of poor=cohing coal wlich is available is taken into
aocount, an! it is fouud that the addition of semi—coke is insufficient to

obtain the desired coke quality (this is the case in the exanple from Lorraine

given sbove) it becoues necessary to add a certain proportion of make-up coal.
But i¢ is found that when the prodortion of make=up coel is increased, the

offect of the semi~coke diminishes; in other words, ihe effects of the make-up

coal snd semi-coke are not additive. The desired caoke quality can he achieved

by adding sufficient make-up coal, but the action of the semi-cake then bhecomes
very slight, end it is then nointless to use it.

For examplc, we obtained the following results with the ‘mixture of
3% make~up coal and 7.; £XaAR ) charged dry.

Thus a better final result

B T T P
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Lowever, we have founi that the effects of semi~coke and coic dust are to

¢

some extent additive, sc that it is nossible to obtain a2 hetter result by using
coke dust and semi-coke simultaneously than by using either weterial

separately (3i. Tor exanple, using the mixture without make=up coals

Wi gras L = 7v gras By it is vossible by udding 5 coxe dust and 1.7 semi-
coke to obtain the irdices 1t = 6.2 and o= 75,5,

iie Jnother special feature of semi-cokes is that their effuet is closely
related to the conditions of wenufucture, in particular tie teaperature at which
they are nroduced (vhich rcverns the vercentage of volatiles) (2) (3). It is
thus very important to be ahle t: control accurately the temperature of
wenufacture of sewi-colies. In this resnect fluidizing processes are rwch better,

because they enable a homogencous se.ur—cole to be ohteined at a temperature vhick

can be regulated within a8 fex degrees. The arienau :.xperiuental Station has
developed a fluidized—bed coking process which can produce «ither a 'tluidisation
coke' which can be substituted for ccke 3ust, or a true sernii-coie, the

temperature of manufaciure of ~hici can be ccntrolled as required (16) (17).

T —

¥t can be pointed out in conclusion that the size distribution of semdi=coke
has much less effect than that of coke dust; it is therefore unnecessary to
grind it very finely, and 1n many cases it 18 sufficient tc ecrush to the same
fineness ar the conl.
¢} Lean conls

fhe wetion of lean coals «ith 8 to 12 volatiles is very similar to that of

the scid=cokes:  on the otier hand the antiracites, centaining very little

volatiie matter, | ave an offect anproaching that of coie dust,




The diffivent «ffects of guiin the varior s Ln ws o8 Lt cabetanee. '
coke dusi, scui-:oke nug jean coaly car beoox U g Prrvis st factori by
applyiny tle mecharioeni theoy of fiacuring  paalated by “aicbar (1) (%) {(12).
This ensil s the effectivencss of the ¢ ligty, | . 1 an inere patorinl tn be
predicted in terue of he natape ~F the « - et U as addedy i

aecordance with the Tars 0 te, shrinsere cury o the jrop substane .

a) To illust=at: the above corsiuerations + -l conelu'e this roport by
reviewing the primzinal results wiich wope o} traned en the andusirial scale in
Lerreine Ly coubining tle various aetlids enue rateu aboves Moy can be classi ied
into three groupst
i ~oiat drying, not stam=-harged; fairl: fine crusting (7¢ to KS e},
with judicious choice of wake-up ccals and carcful weasurewent of the
constituents, This teehni jue is used hy the wajority of cok: ovens waking
motallurgical coke, and nver 4 AV v tons cor anpuL are charped. [he
Proportion of muke=up ccal can he reduced to 15-5¢ 5, th hase cual containing
a small proper.ien (penerally loss than 15 ) of Llaghant gras {the remainder
being grag o an! gras B} (10). Some of thes o oven plants, operating with
nore accurate sigze rracding, using t've avaco velargu , can reduce the
propartion of meke-u, coal ti¢ 13, v while raasiig too nronortien of Laslant gras
to 2%..

i.4. icict charciag, evihimed with the mlurton f coke aust, very fine
erushing of the coals (K5 ¢o W, 82 wa) a ol cerl onization femperature ) god
Yery precise axasurcucnt of the. congt taent - (' o nm o et exbisg),  Thys
technique, put intc oneratior hy Heurller: s de Lorriime, 15 used for an annual
produwetion of 4 500 (UG tense 1t cnable s the neoportion of cakowun econl te be
reduced to betreen 2¢ and '3 hen the bar mixture eensists of eqnal pards of
Lasbant sras nn' (ran 2 'f the base carlen e ovaxiere of grag y, and graa B,
the proportion of nale=up coul ean be reduccd ¢ 1+,

fefeie Dry charging, cowbinca « 1th systemt o crusniy This 1o the selution

adopted by the Hagondange coke uven plant (7). [t cunbles tie sroncrtyon of

mako=up coel to be limited to 3 » the bhase oul conminting entirely of

Lamhant gras. 1 the base coal was mac  up o arpr oAt grag B, 1t ceudd b

possible to lower the proportion of mmke=-up roml to 2( .
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b) The figures given in section a) above relate to all the production of a

coke, the quality level of which is thut required at present by the Lorraine iron
and steel industry (having an !/ 4t index between 75 and 5( and an © 1C index less
than 8). 1If this level was lowered somewhat, it would be possible to dispense
entirely with make~up cosl, both for stamp charpging and dry charging.
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