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<úi the¿.» coal.«   c ntnin r. high proportion of volatil»*,  imi 

thoir plastic pripei-Ues   liffn   considerably.      The   tfiaa ,> coale 

ar*  veiy inri ble end  strongly swelling;    if ¿bey axe  carbonized 

fti.n«,  by ttu   tradi'dunel process,   they five e well   agglomerated 

tut highly  Mí«Hurt-i  coke,  broken into  snail pieces  and very 

•frothy1,      fhis-  «soke.« em : c- used as a donestie fuel.       The 

•y* A s*.-:U.-   -r«   il*<- r rdily  fiditi© but nro only   slightly 

KW'JlinKS     in the  ni »PAce    f   rçecial preptration they   rjive a 

tr-dly iKtl^rrnte-l  ai»' highly   fissured «•ok-?.      Th<*  flambants gma 

vari- ti -s r,,f  e   io rato iy  fumiti«    end swell cither not   at  all or 

m>   »lightlyi     it   is  ir,ip.n«iLl<» t,   charge the-i alono   in a 

trivlitionß]   r-.-.V.-.   n-tri.  t-¡"ause   it  does not cake  sufficiently to 

»»!».-.; li-   it  t..  !..   discharged.      The  flwabants  sec are   infusible under 

th»> thtrraü  renditions if  th¿ coke ovon. 
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ü.     The  qualit>     f  e«ke   losird.       T?,i.  depend, . „  th<   conditions 

undeî   which the hin st  funu.ee  is operated   (naturo ,f tho   av, 

decree „f preparation .1  the  bureen,   confi«uration    f the Mist 

furnace/   ani varies greatly fron    ne  reai-n t    another.        It   is 

clear that  tho p 3si .ilitios  of usin.» poor-et-kin.» cor.ls  increase 

with   Ì' „run sin»; quality  require: ,cnts. 

ie   characterize the   .echcnieal  qualities „   the cok«,   accardin,; 

to  the  n,na.l  French practice,   by the two   indices u 40 and   .» 10, 

as determined  ly the .«icon dm, tystf    the   index A 40 rupreJunta 

the proportion ever 40 .Ai aft«r purging thru,-h tho (lrurif   an!  the 

at) index tK. prop rti  n under 10 ..«.      The allowing corn-sp  ndence, 

in order of magnitude,  can be r.ssuiied between tho * 10 index and 

taw» 'bmdMBB facttr«  <> 7 OF)  determined by the tubbler test 

u»*id in the r.S.A.  t 

IV 

IÜ. 

lilt. 

11 ['actor 

6            < f                72 

,* 67 
10 62 

12 58 

H I» agreed by uost Lorraine   netaUurgists that the presont 

UmlUnu zalaes are»    ï 40   ^7i,     *. i0  «   >,  but  the««  Haiti» 

miff wii«ly from oae region to wither,   l«pen!ing on the blast 

furane« op.ratiag condition«!    th«y are oft<m le8s 8e¥8ro. 

tbm variety of «kals available.      T»# different toehniques 

are adapte* cwt* or less «atisfaetorily to the variation« in coal 

quality,  which eau lapos« fluctuations in condition« and operation.   * 

The difference in priée bet*»«« the pcur-er>kinf< coni and the 

«afca-up ootU.      the carbonisation processe« for poor-c^ing etml» 

often involve capital cuts and,   at tines,   -iftnufacturin« eo«t« higher 

than those   require! for the «omrentional process.       It  could ho 

ttsjptine     to  comparu two techniques by their capital and nanufaeturirí? 

co«t«.       But  those costF make «r<    nly a mall  fruction of the  cost 
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price of ido C.'íO,   ani the principal  component  of thy  cost   price   is 

fil ways the  price  of the  c v.l.       Th.? nain  factor t.    be  taken   into 

consideration when assessin/ï the profitability of n  carbonizing technique 

is  therefor«   tho pri>p rti  n    1   poor-coking aoai which can he  us©.!,   ani the 

difference  in price between this e al   r«n \ the make-up e al.       If this 

Uff erene«,  is  substantial,   it  c.ui-1  be   f.n advantage  tj make  use     f  a 

technique  requiring u higher investment     n.st,   if  this  enables a higher 

proportion    f p    r-e Hinr c al  t.   le use!.       If,    n the   ;ther hand,   the 

difference i« Sì all, then it  ml] be necessary t    restrict  the eh ice 

t..   techniques,  the  est     f which  is little n,ro than that  of  the 

conventional prscess, 

c)     ¿t is  , ften    f interest te   ci ubine u number if technical measures,  in 

orier to arrive  at the   ,pti iur.i result.      *e will first exaoine  individually the 

character!sties  of   'ifferent tieth. !s,   after which we will give   some oxanples of 

combinations utili/e"  in L rrnine. 

2.      ST'dsP CILAGINÜ 

a)    The  r tunning , f the charge previ u? t    1 -nding it  enables its density to be 

raise! considerably;     express«?]  in weight    f   iry e  al per unit volume,   the densitv 
3 1 

can reach 9r>0   kg/m  ,   compare.] with a figure     f the     rHer of 700 kg/m    in the 

tra-'.iti. r.al  process <t p charging u  ist coal).      N   w the  density     f the  charge 

exerts u great   influence    n the  c hesicn    f  the e  ke,  which can be greatly iaproved 

by ramming,  if the *i 10 index is taken as o criterion  ;f cohesion.      This effect 

Increases as the  fusibility    f the  e al 1e%reases.       Thus raraning is especially 

useful when it   is  '.esired t.   use a high pr .portion    f only moderately fusible  coals, 

such as the  tlanbant gros varieties. 

Ramming has n   direct «ffeet   »n the sis©   t the coke, except that it bac a 

slight tenlency  t.   reduce it.       But  it enables a high proportion of the coke bréese 

•     he a'.'el   (nee   ¡secti. n 6)  which greatly improve» the M 40 index and the sit» of 

the c^ke   (3), 

T    illustrate this stßtesient we will give as an example the results obtained 

with a mixture     f 70*6 flambants gras and gras à c,ko  (Table  II). 

ûmmÉÊÊmÊmËÈËËËÊ mamÊtmÊÊmiÊIIÊ^^ 
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i Hgl-      s 

i-JJLt  Li 

Tra liti, jii.1  pr- e,-y*  (UT' .;,, istur.-) 

Ranning without   <vkp ! reoze 

Rara/uing -f  Ja;- e  kr  ìr.-t-zn 

-.1     .if 

H. 

M 40 

ny rilucine the pr.p.Hi n ,f make-up cai  t    IO*,,   ti,    u io indo*  «tiil  rrt„al„, 

at a suitable val r      i 7.3,   but  the .« 40 in !ox  an >  the   „i,.,  ranK,    ,   ti«,   e   k, 

aereas, consi ìerably,  an'   ripari* m with the  tra'iti   nal  toch„i(|ue   ¡s n     i   Ilff„. 

passible,  because  such r. mixturo   w  uld  be   ,nly  .ust  dischargeable. 

b)    The technique    f ramane-  i« very ,H,   but  its  fiel! „f applieati ,n   tWeBMi 

considerably up ta  1945,  because  it was thought t, he  tr,,   expensive.       The   remit 

cf the very great progress mai* in the technology    f rannlnç un lor the  stimulus 

of the Lorraine  collieries  is that thin h-uvlie^ has practically   li «apparo i  (4). 

The improvement obtained is bawl raainiy    n the  r 13   win« pt intsi 

1. The height >t th« -ven unit has IK..««, taken up t-, 3. HO n. The rat in 

between the height ani width of the oven is u-,w about 9, although it 

was recently  still   considero! imprudent to exceei 7. 

2. The  charge   capacity    f the battery,  which can be served by a sin,*!«, 

ramming machine,  exceeds  1500 tons. 

3. The reliability of  operati n cf the oachines has been improve 1}    bre«Mo«M 

are very rare,  and the  risk of the ranued «harge breaking is ai»,** 

negligible.       The  coke ovens can now function satisfactorily without 

keeping a ramming maehine  in reserve. 

These various improvements all have the effect of reducing inverni ani wages 

coats per tan of coke produced.       The difference compared with the curt uf the 
traditional process is now small. 

c)     In conclusion,  stamp-charging eon be strongly recommande! »hen c natruetirif 

a coke oven plant  intènlel to operate permanently with p,or-cckiBg coals.       On the 

other hand,  it  cannot be considered for a plant where the supply „f high-volatile 

coals is n.t assure!,   and which,  due t,  market fluctuati ns,  „ay |„,  led to charging 

a blend with a high content  of true  coking coal?     because   ,r the increase:   lensity 

cf the charge the pressure  on the   furnace walls would  certainly bo   längeres. 
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(it      Thia   ti-i'htil ju. f   wMch  r  n*i*t -A     f    »rvi'n.    t h<    r  i i   : « f   r<   char>;in#,   hr.p 

h«.f|i th   roughly   i»v   sstiri.t!  '   sine.    lf)l.'-  !>>   th.   Stati   n    1.   *!;ri«'imu    ri  iti» 

i«p«riw»nt U   latttry   O),        H   »,,,„  ;„,„,, nF,ii»       n th«    Inbutritl   seel*   pine»'   l*»W 

by th<>  il?n; .ntittiH*«1 r. k«     v »n  piunt, 

fh*    t«»<*hfiol,.py     I   th<    ¡ r   o-^-n   {'*)   c  ¡t*¡l.*t,««   < HU» ..-ntir.ll)      fl 

i»     Bryin« an.! ut   rio«»,   «hich nh ul ' t»   curri«'i    ut   in nuph n w«v  thai 

mlti&tlun     1   th<    calti   b-oj» n. t  tike   j lar-. 

IM th.j Ha» n'.anrr plant  the  r  al   is   *ri«>?  in tut    slittimi 

tttnu^luTf.  i=ut   it   i» e.^li't  ID the 1 tor part  ..f th«   îri»r «MI', 

«•arri a* a iwsip e rature bel,,»   lu' f,       Trial» at  ti«. Stutb li   le 

afcuri«*n«u   12)   ìmv-  »h wn that   this  e    lian e&n h.» av-.»i.l«"i and tili» 

i*»wp«rttt*irt. (»f tin   <* »i A«» !H» hi glie r than 100 rf providwd that 

neutral cimo sphère a are utilit#l f »r drying toi pr«htatlng, an! 

•hat e«rtftin pr*«autiotia ar» taken ir. aio ring an! na intenane«. 

TW« pr< feiur« wjul !  alnplify ih» drying «<|uipu*»nt aad laipruva 

ih»   A^rulJ  ic ,n lie balance  of the  i.p%;r«ii.>ft, 

il.     Chargint*.       In     r l« r t    liait th» t jpfti  n    f pulverise! materiul 

IMI.I pra*-^»t uX|-*t-'girna» a appelai  charmintt ear h&a baan  !«aign»if 

which ha» prove 1   «atiafaet. ry, 

b)     Diylng th*   r al   f*r»o:tljr  inpr..v.<« th»   ©fcke quality}    ih« iapr v»o«at variea 

aec.rdin« io ih« nature   «f th© eue!, un î la particularly oarkad »lifc tk-J«fwtaly 

fuaibl*  fioalai    it appear« nainly a* i«prov»d e ke o haai n (ih« m 10 inl»a), 

two effecta mre attained! 

i.-   The dunaity    t   th«'  eharj»« i» incr^aied»     whwn th« teal molatura  la 

radttaed fron T io 2?6f  ih«   lensity  inertmaea by about 19$, 

li.    th. tampi rnturo rvgimm I« ih© interior   f ine eharg* la Radi fiad. 

If ili» density  of the charge ia kupt  run at ant by aft tisperlaaotal 

d«*iei»»  it is  found thai a reltieii i» ia n i ature tv»ie»i ia ailll 

aeeonçanie i by an iwproveauni in cok« quality <l|« 

l*r imp of example, tho inbl»j belt» iiuileatoa ih« ru aulta obtainwJ »üh ihre« 

typte«!  miittur»^. 

k 
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the iup^mmnt  in th«   M iti iti ••*  i« litilu i„8i %hm that  ju-raitt^ by  »I«,, 

okWfflM.  ««¡»«uialAy wh«r,. C!ftl« which ar*    «tífieult t    fu.« ttro ensuring »neh 
m **# riüfrülff fui«       Oti Un    .th«r him l,   ih.   «ff*et ot, lh,; M 40 i,, i.«  lg 

»«ratet *.*»  fav.«r«M«,  Lut   it  IB Lç,»»t!,b i    adi ,M,uaUy  lar-, ^«„ti   ,r 

inert t»t*ri«Ui»,   m,rh a« , k« I.*,«,«,   ,r ««.»i-e,-«,  with ut  oh«*Kin,. th.« ,   to im,». 

e)    îi„   rw«ueii.>B  in th©  ,» ai ivi «tur«  c mt«»t  al*   »MUí «n  ir,f. .riant uffvei 

on the pro îtti-iW«  oapteity    f th*   Utt„ry »« : ili« e.nKQ|)ti(n    |   lin iri iHlMr „.., 

Thi. WW   »ie^ly   f?-jn  ih.,  tnri  that   ihr  «* uni  ,f h*«t  «hi «I. iw.i  I.   «up,,Ut, S 

t.   1h«. ehu*« 1«  I«»«.       ,. *-ittrti,»    i  If   i», th# wni.,- «-minnt     t  i*-  e al   )wr,M()» 

Ik. pr»1uetir* entity    y «0>, ut J.*-.       1,,  f r «mm>U,f ihfc wl< r r nttírit  iit 

Md««»d i>y   iiyin«  ['ran ? t«   #,  prt, i««.iivity  i. r«i.#d by  14?   (2)   (hi   (7).      fiU; 

4rap tu the oon*u«ti<.ii   if h.*titi<? mm t» ut th# ^^ (>r!wJ» uf g^j^,^      ffcfc 

f»«lttHf •<•,*<**,  IK ih  in editai  tm\ ramuf fteturi« «c«t«,   aironi  cr**nwt»a 

for ih*» oocis of 4*yia«, 

r>«linin*ry   trying ha« «n »Ulti mU advwtag«,,  in that  it  ta. il Unten 

eruftiiiif!    i» portirulnr it «iftblv» ÊyHmnati* aruahin.» t<   »,«> **»rri«f* „u* without 

•pt.rt&l ier*oft-| ihu, profitin«, fror, ih« ^vanta««,»    f thin Uehniuu.. »itiwut l*rf* 

tuppleawntary eu«i*  (»w  i«cti  n  4a).       It  eai»  ruulily !..   ulapt«,.-!,  with «t 

eon»ta*r*l»l© additi,imi w, rk, t* an existing earb .niEftti n MiMii,  an'  it ts vi.ry 

•My to rwv«H  t     'ir«4»   ehargint? ü   th«,  c »k«  ..v«n pi uni  is Mine-1 t,, utiiiz© 

IOCKI coking evil»,  ih« pr-rtiuii     i  which w.ul*    *•   irnr.r.UK with  n hi»h oharp** 

density, 
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I)      Ii¡  cucinai   u,   ir.-  t»,.    ,    i ,t      ¡   % j, v. i;;i.   , r(| -, ¡,     .    <.. r;    ,   ,,,, ¡ ph   rWl  ,„. 

util isfiw ',   'iy  clu.r;iui,     . i.r. ,,   s   ì   i i i t i,. s  ¡. 1 ,. «i   ,,jU«|   t      th   ne     ,'  sta-sp  elmr.> in  | 

but  thc-y  im-   .4i.il   s. ;.:»<wln.t   iiHvri   r  ».',   ;>  -, ... r v   îuii'iH,    r, r 1 s  !,.,     t     :>,-  ,,*-,• 1 

(flBrtfMU fti-fc»).       on th,     tu.,-  •:,„>,   il,.,   ¡uv   «t  <;.t   fu.'  . pvrrtin-' r .ai»  nry  o 

little    1ü8.H.        ïh.-r-   r   -il "   i:,,i>      .     *   •=,     MMif-iHv    ¡,    ' .,M «ir.     L-H,,,,  th, w   t*. 

•ol-itiutB,   whwi,   it   íK .   ..ü.-i-tí   i,   .)   r  u'tiNdíp   i.  f(:r!onJzi,i;   pi-mi   !¡,  *hieh  It  i* 

intontiti to r.hatív  a ii¡(:j, pr..p.,rti«-n     e  p    r-c-     i,    r  , I*    ,lk n. ¡,,MIH,nt Unni». 

Ai tlM)  etiler hftiv%   ìr»   or»;r-.i«-  la ..me],  -ivt.-n: i,-  o,.n aii ,mi«iin<;  c. )«  ov«n ¡»Ioni 

i« io he rar'liflPi:,  *itìt th.. •   „«.et   =•-• *,*t.-n'i,ì    it« rui» <«, , r = parati- M, or wi*«n 

a n«iw niant   is t«   Ix-  c.rif.trjrtt '   -j, '   it   ir   iitn;'   '  t     .;hf.r.      M*n'» • t; varietta 

eoqpuaitiona« 

Tht    tethe \» us» ;  CíU  !.    'i\i :, »   i,tt     ¡   ¡,t et    \ ri «•»•-. 

;:)    »Urlile CIIIMIIJM   ín\-Jv« m^ln    th.   i>rov1 ,Uiii>    »«••'o'  «ok» thruutfh » rail» 

• •r   ir   H-i.«,  mm s   nviriil     ili«   ¡i¡   ,v ri-.-|     thi«   i» tin- wth-î UH¿  In novi  «oh» ofw 

piurUP.        It   in i-.-MHÌ-.l» :.>   uni.      mjitn»l>    'i-frisi. m. '   an Î   woU-öfciiliftliMwl hMtitr 

Bâilla   t      attain   ;;   finut>s>r      .   ' D     «Ç   2        „ 

Th,>  tiMMt.1  ni:,   tft t     cri-1.  t       0 t< <   2   . .       IWy-ivi thin, ih« ntlii  in 

««.«te (juelity it  les»  iap-irtant.       This   'ejif««'»    n tit*   '«»»Hy *f ih« ©fc®rg#» 

»i»»*v*r, M>! cruahlnr «It.»» H W firn*  f-r Hlirtwr ?M**tic.,,  a» »hütm in th« 
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OÌ ' *<*'•'   '<•' '     -H!      l\   It,   it,   ,   i)i1,ltl   s 

•    r;i"'    Ì:'   ULüJÜÍ.^J^.1     '•»«     f. i F    H: lit 

•<       re   ¡ce, 

•ht,  icftcn. timi  ail  i; < 

operation  IR  rut,.*n>   ri.rVi<> 

te    ft   !!Ol»t    blotV1     il'    ft   iMjílití 

i :>< ¡11,    i.» '      t.lv 

i   i «  rt turiti     í 

hit* r'„ t'hir 

< -  ::t-l -AH    h.    »1,„ fi -      M,r,  ,  ,,    u       >(. 

'•   i-»ií--:  i   .       ir   <l'    .    :   ,,-    iTlsiuT   ta«,    t" 

ut -ri    ¡   f hu-AÍ),   ;.;;as,a  thr-u, ',   ;!„. 

«••rwiíi.  ig  an«..;,        :'his  technique,   up«.;   in  Cl,« c    Vl.„ 
practice sine» i,»;*i.  :.;m necntiv '.»n-.H*^   "*.,  . „ „¡,      ,, » *  ctftiij  '•'••'••litou   . r. i c.-Mii!craMi   .-. ¡vane«* in nen-entit" 
t»<H««»a fly»     thl«  :»rr«.,r.- ï,«8  ..„a  lai   „.roonin,  Guilty i,  ,,«,   ,rf,ftily  lllcrt!r.Bu.,' 

thu. r^u«tin#   th«  Wrtr-.cnt «. *   ,ftmu.cturiar e.st. prr t.-i, „f ..•*«.      4 „*.,* 
iniiullftti  11  in trvatifc.-  130 t/h,  u, i ,    4  ,er„f«n, , ,   «7 r 2 /     .   . , *f.«f   «.it     f  «liens -..)   I/  -,    li:, ist  e«.ttl  crush»« 
to   Jtfl), 

%it«mtie ctuMn    en^l«» «.   „ro c.n.l„tnnt IMM puti.K. «I«« «,,.-. t,   S>, 

oHOiNd timi» i. p«..ibi, with «li** erutóJJC.      ai p.HieU. tlMesdtr a etritt|w 

•i« (fot ««pi« 2    r 1 n,;)  C*n U .lininat^d wm certainty,  partiel,, which ,r, 

oft.n th* .t*rUn;; print of flsiwri«;/ wt*«* they heve a hi ,* fU*lmt peint, WH» at 

th. M«, tic* th« proiuetim „f to  Ur. c pr^orti,« (f rtmnf  th*> »fern»*    f 

vhieU em he ñise.«trauaf  i« prevent« 1# 

Th. tuetmiqu« ftlsu ¿UMMWB c very c >n»ist«iit rii« <li «tributi.,» i» th« c-k» 

Mend» 4« «pit« of fluctunti mi h, t'm e ,tti «,uamy  (in hnixW.« «.,!   * i.tur»i an,! 

a» ihe «cmitfii uf v,ar on tit«  «misimrf    thi« remilte in rcr» m~vlM coke 

eharaeteriatiea* 

•)    Mff«*witi*l ewtshinc c,.n»i»t« in «ifc^Uliiß ti» e.nstitwnn of th* e.k# 

MME to iiigple * «jattewtie emtòine, pnvluu« i» miiin«, th# am»Miif pra«»**i* 

»«ri»« With dtff«»«t «mftitwmt«,      4. th» p«tB pi^vd by tt*» wit,«» ewrtittM^» 

©f » coke bUnrt »re not tli* mm, it i« «uneeivabl* thftt it c« ul ! l,e „» ad^ntti* 

U giv« th.n bifferont ewshiní* trefttaent.,      Qeí<ernHy «penUníS  tt  i i \m%%<,* t„ 

onifh fin.ly th# eonttituont« whieh ar« roü-Hly fu.iUo,  «,1 t,   «ru»h 1««« finoiy 

•Oftii .uch a. (Hi.:bMf CTy or f^jpbyl,, ftt>  tlm'i Haiti«« the a, -,.«.•   ,f v«ry fin* 

ntttríftl!    but tlie yain in coke quftlity ig ine n.iil^rftblo, « ;  i„ cl lg,= ly   ^Bn,i#„t 

on th. »»tur* of th© c-ml  (i).      ïhu* th. tuehnlque li only oeci   -tieftHy jiitttrir) 
in certain special  cas®«. 
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•)     & l,ctiv,      r Mr..   mphi,. er,..! I,,,-  <«»).       >lv thl„  *.„. lg (#eant ftU ^^ ds 

whieh consist   in .«»   r0ii„   ,   by   , .,tr..u,..   cnifJ¡)l|1:,  f:i,lcwi,, ,y -cr,enin/;#  e#rtftin 

eoals into several  »i/,« rtn •*«•#«  'unir-   'iff, »f„t «   -   .,«#i^„. f ¿ »»    j«.» i».       UM re-m  e .fi sitien*  »ash ccntvnt and 

pétrographie corditi. n>  „»• v ...c- „.*.-,* • l,,,-   Uf-.^i  e hin, ehamet.rl.tle». 
It is then r.,„r i,      ¡f, r • .  , u, iiltu,    ,,,„.    .. t¡|. pp !raeii^na by   ,ivcri|nR thea 

to  other pun, SCa,   Wl:    itly   «avi,,,  ,..r  mrb .. il6U ,u Uu,   m &u ^ ^   .|pgt  ^^ 

characteristic     -r t    utili,,   „,1 lh# frtetl lîp# ttfter ^^ |hw. ft aiffwIlU(a 

enmalla treatwnt,      r„,cfr treat-*«*• mi«t  cm:  r.  ^trietiy f> t.1t »ature of the 

coal,  «»<! it is tt^^m, t    ¿iv, *8ml  ml,,,  a,,«*  f, o such siiifit  rules as 

eliminating or cmshii;.; very tim-ly ih, hl,-»-»«:- rreeti-n». 
5-    moici o* Tfff COKE auaa yjyflrrg• 

a) For an osi »tin.': e ko^vti, plwit, with giw «mi^mut, the no jt effseiir* 

man*  (in fftet air**  the   mly ono) available    f influenelr« the quality of the 

coke  is the Mlo«tl.,h    r  e >alP ch«^!  .*,.<!  the   eh«iCi   of the proportion in 
which they w«  Monde !» 

This prcblcft rftmä art,«,, ln tfu  fnilorint wayi    th© eoîu» »vea plant has 

availahle l,cal  supplies nf ^or-col^f coal,  to wM«h it  is obU^d to  âdd a 
certain proportion of na^-up mtä fr,rj «„u*., ^..^       ,% ^^ %<j  ^^ ^ 

proportion a, fftr a» possiti» », it i, a eftiS(? „f ^i.^ing the mst  »»itable 

make-up eoals for uchUvln-   this purp*«.» 

b) Ttwre if i» uni ver«*, rulo by no*«» f «¿,1«^ the coke quality can b* 

predicted ft« at» a!,«olute valu,», in tor,,* «f the nature and proportion« of the 

C0«.*iit«ents,    the MttUlty  ,f lh<î ^ |s ftlao t!<vwUmt  io ft lwfc #Jtt#nt an iht 

«haracterirties ,f th« e H,    v,n pJarit.      h,.wwr, a ty^mmUe in^ttis«tioii in an 

«p*r!n.nt»l battvrj  of lar«*« «íw af r.iaturos (10) (7), to«tth*r *ith an analy.i. 

of the carboni«inf ^ihaniv, ',MO' or, lain rnt.ry «tudio. (12)  (13), UM «nabltd u. 

to predict how th*  eolt. quellt,- v.rloi wlw.:i th« character! it ics m,d prcportioi». 
are   oh«lW,l   (H),        T;lC  , r.,;luHioÄ     f «J..,  rUl   c.up  eca,  ^j^ ÇM Eppruprlate¿ b# 

conaidort-d in thif c«fu.,xi... «r.   it.  »,,111«,; ink* in the iiiatanetcr ana its 

tiMTeratur*   3f  n-^lilMcdi  r  (M).      T!le   laitl,r v„|o- ßs a rui,t Jn  lnv#r§8 
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proportion to the percentage of TcUiUt-u    the »o.t characteristic nroperti« 

poorcvkin* coel,   ft„ th«  other lanci, are  lt, Cocffi.i0«t  of  ahriakag* on re- 

• olidification a^  <*.r. sweüinp index in the crucible. 

without co-rido-inr i», detail the  la», whic» have- been established  relating 

to tl. properties of the uixttres,  they can be  summarised a«  follow., as far a. 
tí»« choice of ^aJte-u^ coals  ¡3 concerned 1 

i. ^n the DIM, coal  i8 . m*^t  tre best addition i. . fuaible 

coal, the re- unification temperature  of which aay be an high as 

poMibî.  (corr^ptniift.; rau-ïhly to . percentage of volatile, which is 

a« le*r a. po^.blei. It should be fuaibie, but it ii not neceaaary 

for it to be a «welling eoel.    The» «onditi«», lead to the selection 

of a carbon of the úmkMM *JT» »***> 17-215  of volati le. (on a pure 
coal baais)    (Ko.333). 

i.i. Yl.en the base coal  i. a »Mfejflt grifi the mke-up coal -bouId 

be easily fuMble nnd highly swelling}     if this condition i8 «*t,  ita 

ro-.o?idificaticn temperature should be as high as posaible.    The 

ceafcinstior. of these Wo conditions leads to a && type with 22-29^ 

of volatiles (on a pure coal basis)     (ivo.434). 

i.i.i.    The cate of flfjU lies between the Wo preceding examples. 

c)    These rules a« a very uaeful guide, which is oft#n wffieieat for the 

papóse,    tot whenever possible,  the best «thod  of predicting the coke quality i. 

to tt.e an e*perimntu <r-, n, , ith a width equal to that of « carbonili.« «wan» and 

with ilaiUr firing c-nlit.on,..    l^ena of thi. type, taking a charge of 3üt to 4CÜ 

kf of coke, have boen uaed by various fu n*»e builders or experimental station. (15). 

Suitably «tandardiaM and eo- ectly operated, they supply very precise data, readily 

traaaposable to th* operation of an industrial battery.    However, their operation 

require, a highly exporioneod tea«, which can rarely be naintained by a «ingle coke 

ov»a plant}    mich a unit can iiardly be justified except for a fairly large group of 
coke oven plants. 

*•    /BDlflüM cm ,-fj lUùiT KATER1,J, 

9y thia are meant infueible constituents auch asi    rani-c ok«, coke du at and 

lean coal, which are usually added in .nil amount« to the coke blend. 

The action of Rn addition of this kind depend, on the characteristics of the 

inert naterial, the nature and proportions of the coals to which <t is added and the 

• of a I 

i 
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carbonising technique*    îh* adoption of an in*rt  s*t.€>rial  in a coke  oven cannot 

therefor* fee deeided without a study  of «ach articular ease, but in so*» i natane ci 

it can lead to a considerable   improvement   in col» quality« 

al    LSài^iêMâi. 
i, nstever  the   coal  mixture  to   .hieb it   ii added, coke dust promotes an 

increase in the  ais« of  the cok« and a ría«  in tht      4t  index:     thia effect 

is considerable vheii the  »uxture  naturally give« a highly fissuring coke 

Cae« faèi*  II).    The effect on the      li   index is more complex,*     in anali 

annunta of a few p««* cant, ami when finely ground,  the coke dust can produce 

a alight inwove«*nt in tht  index,  reducing the   'frothy'  partís  of the coke. 

However» thia effect is not always seen, beca so above a certain proportion 

of cok* dust the action on the      U   index become* unfavourable,  and there 

exists an opt maun conte-ut» beyond which the  improvement in the n 4t  index 

is neutralized by  the deterioration of the .    lc index. 

i.i.       in increase  in the  eine  of the colte dust particles exerts a favourable 

but «©a» influence  on the I'. 4c   index,  and an unfavourable and very 

considerable  influence  on the ".    It  index.    Ìbis is why,  in practice, a very 

finely crushed eoke dust  ia added  (of the  order  of 8u¿'0.2 usi).    The 

unfavourable effect on the   i li   index decreases with increasing charge 

density}    for this reason the use of coke dust is particularly useful in 

stamp charging.    It could also be effective  in dry charging?    but we have 

n*v«r found  it to be an advantage, at any rate  in Lorraine,  in association 

with «twist charging without ramni n^. 

i .i.i.    Up to '„he  present, the coke dust has been obtained by drying and 

grinding the coke fines fron the coke oven plant (C-lc tata;.    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.     .Jl- 

oving 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 advantageous,   however, because  its effect 

on the >: -ti   index  is much greater than that  of the make-up coal   (for a 

given e ente tit) • 

b)      SflMJ-COHfcS 

i. In contrast   tu coke dust,  thç  effect   of   sewi-coke  is closely related 

to the  nature   of  the carbon mixture  to which  it  is added,     ""hen the mixture 
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consists entirely  of ,.ipi:-voJatile  coals,   the auti-fissurant action  of the 

•eui-eofce  is conquerable;     it  is  less isarked then thai   of cake dust, but  it 

can be added to s fixture  in a significantly higher proportion than cake dust 

without adversely affectif the cohesion of  the coki-.     Thus a better final  result 

can be achieved Tith  seuii-coi-.e than *itl   coke dust. 

e  luive  obtain.*  the following result, with the  fixture  3«.,   taras .\ - 7^ 
[t charged dry: 

J    ^ eoke dust se ui-coke :   U :: 4c 

t i 9.8 52 
5 V,' 8.8 66 

lv W K.l 73 
V K ft.8 64 
t' 15 a.4 m    | 

1th a It* addition, the antifissurant action (effect on the f   4i, index) 

it greater with cok*, dust, but the       11  index is unacceptable;    the best 

eowprosdee between :.: K and      4t   is obtained with 15    seai-coke. 

If the quality of poor-coding coal «Heb i« available is taken into 

«eeonat, and it is fc«„d that the addition of seei-coke is insufficient to 

ohtain the desired coke quality (this i a the esse  in the exasple from Lorraine 

given above) it beeoaes neceseary to aUd a certain proportion of make-up coal. 

But H is found that when the proportion of sake-tip coal is increased, the 

effect of *he seai-coke diminishes!     in other words,  vhe  effects of the neke-up 

coal and aem-eoke are not additive.     The desired coke quality can be achieved 

by adding sufficient aake-up coal, but the action of the  seai-coke then beeoaes 

very alight, t.nd it is then pointleaa to use it. 

For exajaplt, we  obtained the following results with the Mixture   of 

Wfr aaàe-up coal and 7w   jffiO, charged drj. 
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/. coke du. t :• mmi-crtl.t- K *;4t 

t                       v %j i 7u 

5 v 7 77 

lt . 7.7 84 

\ 1 7.1 72 

* 15 7.2 Ó8 

lowever» w«   have  fourni  that tht- «ffecta of  se ¿ii-coke  and c¿t dust are   to 

some extent additive,   so that it is  possible to obtain a better result by using 

ceke dust and  se mi-colt e  simultaneously than by using either material 

separately  (~H,    For exaiaple, using  the  mixture without laake-up cotlt 
1i*r g*"»» -'»•    " 7L;   eras Qt  it i« possible by adding 5    co*e  dust and It/   semi- 

coke to obtain the  indice*      li   -   H.2 and       Si   -  75.5. 

ii.    ¿not her  special  feature  of serai-coke s is that tlieir effect is closely 

related to the conditions of Manufacture*   in .»articular the  teaperature at which 

they are  «reduced  (which pevern* the  percental   of volatiles)   (2)   (1j.    It  is 

thus very  important to be« ahlv t« control  accurately the  temperature  of 

Manufacture«   of  semi -cokes,     in this respect flutdtzint' processes are much better» 

because they enable a homogeneous s*<.»i-«oU- to be  obtained  at a temperature which 

can be regulated within a fe* degrt-es.    The    rarienau i.xperiwental Station has 

developed a fluiùised-bed coUinç process which can produce  **ither s 'fluidisation 

coke*  which can be  substituted  fir ceke  dust*  r>r a trte   seeii-coke,  the 

temperature   of manufacture  of n-hiei   can be o entrolled as required  {ibf   (IT). 

?t can be pointed  out in conclusion that the si m distribution af se mi-coite 

has wuch  less effect than «hat of coke dust;    it is therefore unnecessary te 

grind it  very  finely,  and  in nany cases it j a sufficient tv crush to the  same 

fineness  ne  the  coal. 
c>     Lean coals 

n-<   action  of   han coals H»h H  to  12    volatiles is very  s? au lar t© that  ©f 

tin-  s.- j-c<Kes;     un tìu   otí.er ¡¡«ml  tre   antrracite», crntainin* very little 

velati i»  natter,   ; -.v».-   an .-ffpct  apirraching  that   of coi.*  dust. 

A 
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applying  tu«  miM;h«LÌ9&J   tKciy   of  fi«tUrinr       r    ,1„i    <   i -   .•       . /,    »    , -\   ,     , 

Thig  «ruiòl,.'h  the   eí foetid ««a  „I   th.    fc Hi«.!. 

¡»rudicted  in tercie  of  tlit  natjrc   *>r   th*   -     • 
nn  int-n   ;at' ri;»!   ti»  IN 

' -e!      í   it rlmj. ,1 
.«cordane« viti. th«,  roPl3 ,r t..(   shrinkíJÍ,f çurv    (¡f   th 

t   « « 

'••r'   abitane   . 

^^^fcr tf l?*-§l,ilp VPIM; JM 

«)     To   iiïunt-at*  i.b.   „boi* cor.iMorptio^. ,     -ill   cu1Kl„i,   ,.| -, „  r. pr..t  |t> 

r.*i.»i.«  t!» pri^l  re*,Jt. „hici. ,,r,.   ort,,».,  Lrl  w.t.  lMuatrÍHl  ^   in 

Lcrrai«  by ecubi «i «g ti* ,„ i «. .»tlll<1. wnu<tl ..u.u ,bov, .     .,,vJ ojm ^ cl„.i:ied 

lote three groupât 

i. :,oiat dryi««, n«t   •twç^h.r^ti ;     r.irl;   fit*,  crual.infl  '7(   to 85      :««), 

with ¿wñitimtM choice   of  ^«.tl|, coal8  and eaP,fu,   „^^|lt   of  ^ 

ccmrtituent..    This W«hn.4«. i« «»d  hy th. ^jority  of cok.   at«.» «tóií¥í 

Matal]urgíen 1  eo*.#.   «m*   ov<-r   i    i*   .„ .» * „- • "•«»   »m,    n,T   i    u uuw   tons  ••« r innuu ar«   charged,     fhe 
proportion of »fc.-.p eo., eM hm rMim:ma to ^.5i    f   th    bttw cuai  cönU.nii¥? 

• «KU  propri.*  <e.„.r«lly k». th«o 1*, )   of fJn^r.t ,TM ith*  renier 

«ore »Cc„r»t« «,„ i*««liVf «»ior tu ,JÄVBCO .c.cllllil.u f CÄII redyr(. tht 

to 25jï. '  """lli *•*• 

i.t. kirt ehiur iWf  .„.'„»td  „,«,   tK  aouif..-„    .r  Cllhl, dl|J,if  Wy   f, ^ 

crushing of  th« CIüUS (»5  tn f\    * > »ji   « i,, ,t   . .,» „   , *¿ v« MMJ   a I,I.»i: i ¡'./t ' nienti mi icij^M-raturt;, a^j 
wry pwei.e »„«r^nt   üf thíí c<#wt  ttJ#nt. (,     ^ ^ |f  j^^ rr(|,sj4    ^.^ 

•••l«itW| p„t i«t«   wrati«, by Hwlli-rM, «.rr,^,  ,. „Ä4f  ft,r Äll »wfttNll 

pr-i^ti« of 4 X* ooe ton.,    u ,,»èi( , th(f VOflortiw, of eall^ri 0mi  u ^ 

• •.t.«   ... t    un.. : biMur*   cc¡i.i|«(i uf tf«|nÄ|   fi«rtx  «»f 

"-fmrt irriir »^ lay    T the h.w „H,O„ ,-, R lim,r, (if ftAi^ arKl m^^. 
th« propwtion ©f rm^-ap COp.J e«ñ I« r.dmiu  •     i. 

l.i.i.     Dry ohar,ingf  ««*»»»« ..lth .y.t..-.t.,-  ,n,srtl,v       fh„  »,   ttw   .„,,„ , fi|| 

•dopfd by th, »vad.mr- e*t „*,n pUllt (-.    lt .,„tlll6 |u VOiMiriIf_M ,#r 

-^Mi-^p C«l  to b*   h«t*J  to K. ,   %h*   b...   . .»1 vrm*inum w„t»rHy  ,f 

flMfcllrt ITM.  If the b.*, ««.i w.. mi:    U|,    f 3,^^ al(rt |¡rMjl#   it   ,rwîd h4 

ptiMibU to l^T ihm proportion of mmk0-uf  ^mt  tc   »c  . 



STEEL Sr,^.l%3/ 
Tu chni i a i  VnpvrIk ' 7 
pB|f*   16 

b)    The  figures given in section a)  above  relate   to all the  production of a 

ecket  th% quality lev«! of which is that required at preterit by tlw Lorrain« iron 

and steel  industry (having an I   4t  index between 75 and St and an   •  lc  index less 

than 8).     If this level was lowered  somewhat,  it 7-ou Id be possible  to dispense 

entirely with Bake-up coal, both for staop charging and dry charging« 
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