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"{^I :TI l t  t i l  ,Brayden*Rireyand  G i t so . ,  [ 2 ]  ,  Jas : . e r l ko  and  co i ; o ¡Kes t  , .  t . ) l
nave sf iourr l  t i rab the cokes obta ined f r -ór i  

' - -

hard coals r i tay be d iv ided into three o. rór ln , i
¡ f  subs tances i  ncn - ,1 rap i i i  u i z i ng - - ; ; k "3 ' ; ; 5 "
lor i_  rank;  ora,c i r i t iz ing-"" ¡u"  f iorn cokin¡¡
co : I s ;  g raph i t i z i n . ;  a f  ve ry  h i¿h  tempera -
tu re -cokes  f rou  andh rac i t eó .

In the l i terarure no invest igat ions on
t l r p  ' r o n i r i  { - i  e ¡ + .v ¡ ¡ s  ! ) r  ú y u a  u  r ¿ a  u  J - O I I  p I O C e S S e S  O f  C O k e S  O b -
ta ined fror i r  petrográphic components were
I O U l ] d .

The cokes  cb ta ined f ron  pe t rograph ic
conponents :  ex in i tes ,  mic r iñ i tes -aná fus i -
n i tes  separa ted  f roú  hard  coa ls  o f  d i f fe_
{gg! rglk /Part  - f , l  have been subjected at
l?991 2990, 3¡oo'g to the procesé or 6rá-pnr t i za t ion .The chemica l  p roper t ies  añA
the structu¡e of carbonizát ión and gráphi-
t izat ion products r¡ras examined.

qqgggg. o

The mentioned chan8es takes place at
di f ferent rates and their  inten'si ty anO
range de1:end on the kind of eoke.

On h igh  tenpera ture  t rea tment  o f  cokesgenera l l ¡ ' ^T?J  r ] i1 ¡^ lngu ish  the  fo l lo ,v ing
s tases :  lOOO-1 jOO"C changes in  the  e leñen_
ta l  cor i .pos ib ion  tead ing  {o  the  fo ¡mat ion
of  ner ' ¡  s t ruc tu ra l  e lenénts ,  bu t  : i th^ rveák
increase o f  the i r  o rcer inp ; i r ; ¡ ¡ r -2oOóoC:n" -
der ing  o f  s t ru .c tu ra l  e Ie ¡ :áá t i  . : i tn in  thep lanesr  - the  Í 'o r ¡ ¡a t ion  o f  tu rbos t ra t i c  s t ra_
c ture ;200O-2;OO'C spac ia l  o r , le r ing  o f  the
s t ruc 'bure .

In  t i re  p rocess  o f  ¿ ; raph i t i za t ion  o f  the
cokes  o f  a l l  the  s tud ieá  pe t rograph ic  com_
¡>onents ,  the  changes o f  chemicá I  áa ture
i rave .a  very  s imi la r  course .The h lg i :es t  in -
iq - l :E ly_of ,  these chan;es  takes  p Iáce  up  to
. r r y u  y . J _ n  l n e  b r s p i r i t i z a t i o n  p r o d u c t s  o b -ta ined 3 t  .1 joo"c  the  conten t  ó r  the  c  e re_
i,¡ent is above 99,"/99rO-99rJro/,  the content
o f  h " .J ro3enrv0r2 , . l .Thé su lphur '  conponents
slro\ ' /  a_ i r i6her thermal resistance than those
of,  carbon and .  hy, j rogen; their  c lecomposit ion
fa.kes place r ' : i th a var iable intensity lv i th_
l l^q3"t i"ular.  teinperature ranges up io
¿) )o-e . l_n  the  prqduc ts  o f  g raph i t iZa t ion
obta ined a t  2OOO"C o f  cokeá f iom fus in i tes
ancl f rom exini tes as . . ;e11 as frour vi t r in i-
tes  o f  f lame coa l  there  is  about  the  sarne
conten t  ̂ o f  ̂  su lphw /O r t ;  / . í ju lphur  compo;
nents  o f  i r i¿her  thermáI  res is tance appear
cokes  f rom v i t r i r r i tes  o f  o r thocok ing  óoa l .
e lso  meta /ser i i i cok ing  coa l  and an t t l rác i te . '

! ' he  deconps i t ion  o f  t , : ine ia l  subs tance
- : ¡cceeds the  eas ies t  in  the  process  o f  g ra_
_¡h i t i za t ion  o f  cokes  f ro r :  f  us in i tes  r the ': .  low l ies t  i t  the  cokes  f  rom ex in i teÁ.

orocess  o f  i j raph i t i za t ion
I i i c roscop ic  Examinat ions .The cokes  o f  v i -rr ] -nl" tes from f lame and gas_cohing coals

remain opt ical ly isotroplc;  the sTructure
of coke of v l t r inÍ te frón órthocoki"e Jóáfin  p r inc ip le  does  no t  chang" ;  t t *  co [es  o iv i t r in i te  f ron  meta /sen ico [ iág  coa l  and v i_tr ini te frorn anthraci te shorz á strong in_
crease o f  in tens i ! { . ,gp t i "a I  an iso t rop iy ,
malnly at 2OOO-2jOó'C:

In cokes of exini tes an lnsignif icant in_crease of tht ,  ranSe and of in lensi ty of
the  op t ica l  au iso t ropy  appears .

I l  t4 "  p rocess  o f  l iap i : i t i :¿a t icn  o f  op t i_.g l fy  i so t rop ic  cokes-n ic r in i tes ,  and füs i_r l r res  a  smal r  Sug l ! i l l  o f  an isc t rop ic  phase
appears at 2O0C-250O"C.In al l  the t¡ ,pes ofthe  s tud ied  coa ls  t i re  fus in i tes  w i tñ -a  , re i lp reserved ce l lu la r  s t ruc tu re  remains  en t i_
re ly ,  opü ic1 |1 ; ;  i so t ro  r i ^  in  

-bhe process  o fg raph i t i za t ion  up  to  2 jOO"C.
X-f- t?V l ixaminat ions.The cokes frou: petro_

glgpl ig conu919r¡ts di f fer essent ia[ ] ,  ¡y
t l ie i ¡ .  suscept i l , i l i t y  to  o ¡c le r ing  the-  s t iuc_
!,-y le tq the_l_).rocess of graphit izat ion
, / r '1S.  1 - t / .  Ln  case o f  cokes  f ron  v i t ¡ in i tes
and exini tes a strong depenclance of thequant i ty of structurál  cñanges on the deg-ree  o f  coa l i f i ca t ion  o f  the-or ; ina t  pe t r5 -
; r  r " th ic  cornponer r ts  aDpear .

[ 'he  cokes  o f  v i t r iñ i tes  f rcm f lame and
¿as-ooking coals behave as the non_graphi_
t i z ing  subs tance,  they  6 ive  proc luc té  o i  avery  s tab le  o rder ing  o f - the  s t ruc tu rer tak_
_ i3q  Utace on ly  in  t io  t i inens iona l  

"y " ié " .rne  rJ rocess  o f  ; raph i t i za t ion  o f  thó  cokeor  v r t r Ín i te  f ronn the  or i ;hocok ing  coa l
l , :19 : . to_a ; radua l  deve lopmept  o f  tn " -g ra-pnlror,dal  structure /at  ZjOO"C G=O,_rf  / - .Thecoke o f  v i t ¡ in i te . f "9q  nre ta , /semiccÉ in !  c r iá fs;hoi¡s only an insi ;ni f lcant Fuscept i f r i f i tybo. ¿5araphit izat ion t  /at  2ioou0 C=brtel . f t ié
coke of v i t r in i te from anl[raci te í i th in
the iemperature up to 2OO,luC behaves as ther lon-Sraph ib iz ing  subs tances .An in tense or_oerrng._of^i , ts structure api)ears hol.rever
a9oy.e ¿UUU-(;  terrperature, af ter c lesi ;ruct ion
or  tne  c ross  l i r rk i4g  i ronds .The produc t  o fgraphit izat ior¡  ol ; tained in l jOüoO achieves
a.  be t te r  fo rmeC graph i_ to ida l  s t ruc tu re  than
rne ? t la losous  J raph i t i za t ion  ¡ r roduc ts  o f
c , i (e6 of other cxai¡r ined petrolraphic corn_
¡ ronents .

The cckes  o f  ex in i tes  f ron  f lame and gas
cok in6  coaLs  a¡e  charac tered  by  a  cons l t le_
rab ly  h igher  a l . i l i l , . y  i ;o  o rder ing  o f  ;he i r
s t ruc tu re  than thp  cokes  o f  cor ie ¡poCing
v i i r i n i t e s .
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Fig. 1 Changes of st¡ucture paraneters of
cokes  f ron  v l t r in i tes  on  the  graph i t i za- ' :
t l o n .

The cokes of micr ini tes have a t imited
suscept ibi l i ty to orderlng of the structure
in  the  process  o f  g raph i t l za t ion . In  the
products of graphit izat lon of cokes from
micr ini tes there 1s strong packfng of lay-
ers, considerably better than in correspon-
dlng products of graphit izat lon of cokes
fron non-graphit iz lng petrograBhic conpo-
nents.The three dinenslonal ordering of the'
structure does not appear.

The cokes of fueini tes from al l  the inve-
st igated coals,  chaxacter ized by a very low
suscept ibi l i ty to orde¡ing of the structure
belong to the groups of non-graphit iz ing
substance.The cokes of fusinl te behave very
I lke, except the coke of fusini te fron an-
thraeite.An except ion found ln the case of
the cokes f¡on fusini te from anthraci te
u¡here a dlst inct lncrease of th¡ degree of
structure ordering at 2OOO-2)OO"C is obser-
ved, might result  f rom a considerable guan-
t l ty of  v i t r in i te inclusions as lyel l  as of
the presence of intermediate forms between
vitr in i te-semifusini te appearing in the
org ina l  fus in i te .

Conc lus ions

The behaviour of eokes from petrographic
components on hi6h tenperature heat treat-
ment , /graphit iz ing or non-gxaphit iz inC/ ís
a logical  consequence of their  structure.

The cokes of exini te from gas-coking
coal-  and of v i t r in i te fron orthocoking coal
behave as graphit iz ing substances; the cok-
es  o f  v i t r in i te  o f  f lame coa l ,  the  cokes  o f
micr ini tes and fusini tes sepa¡ated fron
coa ls  o f  d i f fe ren t  de6ree o i  coa l i f i ca t ion ,
belong to non-gxaphit iz ing substances¡ the
cokes  f ron  an thrac i te  undergo thg  process
of graphit izat iorr  not below 2O0O"C.

The ob ta ined resu l ts  g ive  a lso  essent ia l
ln fo rmat ion  about  the  poss ib i f l t y  to  use
the  hard  coa ls  as  row mater ia l ,  to  ob ta in
carbon and graph i te  mater ia ls . I t  seems tha t
the cokes from vi tr in i tes of f lame coals
may by useful  to obtain mate¡ ials } iket 'glassy earbontt .The colces fro¡o o¡thocoking
coa l  may be  a  row mater ia l  fo ¡  e lec t rode
industry.Fron coals and anthraci terrvhlch
v¡ i l l  be used as a ro!" /  mater ials for the pro-
ductÍon of carbon and graphite mater ials
macerals of i -nert ini te group should be re-
moved.

I ig.  2 Changes of structure paraneters of
cokes fron exini tes and micr ini tes on the
graphlt lzat ion.

FLg, 3 Changes of structure paraneters of
cokes fron fuslnl tes on the graphit izat ion

To a higher of coal i f icat ion of the exini-
te corresponds the hlgher fntensity of
structutal  changes appearing in the pro-
cess of gfaphit lzat ion.The p¡oduct of gra-
phlt lzat lon obtained at Z)OO"C of the coke
of exini te of the f lane coal shows only
the turbóstrat ic-structure.An analogous
graphit izat ion product of exini te from gas-
coking coal has features of a graphitoidal
structure.In the process of graphit izat ion
of cokes from of exinl tes the tendency to
a paral lel  arrangement of layers decidedly
dominates over the increase of layer plan-
V D .
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