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The basic petrographic components of ha-
rd coals-vi t r in i tes, exinl tes, nier ini tes,
fusini tes, di f fer considerably in their
properties and structure even within parti-
óurár ranks of coals V-14

Despite numerous investrgations on the
behaviour of coals on heat treatment there
is nissing a ful}  discernnent in the I i -
terature even on the coking process of pe-
trographic components separated f¡on coals
of a ful}  coal i f icat ion scale and no in-
vest igat ions were carr ied out on their
process of graphit izat ion.

In the paper the results of investiga-
t ions on the separat ion, propert ies and.
structu¡e of petrographic conponents fron
coals of the Pol ish Coal Basins / [he Upper
and T,ower Silesian Coal Basinr/, with a
peculiar regard to their behaviour on heat
treatnent are presented.

Sepa¡at ion of petrographic coraponents

The basic petrographic couponents - vit-
¡ in i te,  exini te,  micr ini te and fusini te -
were seDarated from coals of var ious ranks:
flane cóaL /79r7&/, gas-coking coal
/V rr f&/,  orthocoking coal /89r17&/,
meta,/semicoking coal /87r27ñ/ and anthra-
cíte /91rW&/.th,e separat ion of the petro-
graphic components lvas carried out by the
organic heavy }iquids method /carbon tetra-
chlor ide and toluene/.AI1 the petrographic
components: v i t r in i te,  exlni te,  micr ini te
and fusini te coult l  be lsolated in case of
f lane and gas-coking coal.Fron the remain-
ing eoals only vi t r in i te and fusini te were
isolated.In the nost pure forn, the vi t r i -
ni tes /97r2-99r2%/ and fusini tes /91,8 -
9814%/ we¡e isolated, the Iower degree of
purity of tbe obtained exinites /)Or4 and
91187"/ is caused. by appearance of a strong
fusion of exinite witb other conponents.
The isolated nicr inl tes are the concent¡a-
tes containing 5V" of the pure conponent.

P¡E>e¡tiee aad et¡ucture, of petrograpbic

conponents

The petrograpbic conponents witbin all
ranks of coals, show that tbere a¡e diffe-
xences which appear ln the pbysico-cheni-
cal and tecbnological prope¡ties and in
the structure.Most vieibly they are narked
in the coals of lower rank.

The content of volat i le natters decreas-
es towards: exini tes-vi t r in i tes-micr ini tes
-fusini tes.The content of C eleuent is tbe
Iowest in the vit¡inite, higher in exinite
and uicriaite, and the higbest in the fu-
sini te.The content of hydrogen fal ls to-
r,vard s : exini t e -vit r inlt e -nic r in it e-f us i n i t e
The highest content of oxygen have the vi-

t r in i tes and micr ini tes, the lowest fusl-
ni tes. l t l iost of  al iphat ic and al icycl ic
compounds /297012¿60,14 iO,1780 cm- '  /  ap-
pear in exini tes, considerably less in vi-
trinites, not ¡cuch in nicrinites.The vitri-
ni tes and the exini tes in comparison witb
correspondent nicr ini tes contain higher
quant i t ies of arornat ic hydrogen /9lO -
7>O cn- ' / .The aromatic g.roups of the hy-
drogen in case of v i t r in i tes are the best
developed in gas-coking and orthocoking
coal"s.A great part  oxygen funct ional
groups in exini tes and vi tr in i tes are the
hydroxylngroups of phenol ic type / t |OO -
11OO cn ' / ,  r ¡ f t ich in micr lni tes and fusi-
ni tes appear in very smal l  quant l tes. The
content of functional groups changes in a
character ist ic rva¡r r?i th soal i f icat ion.In
exini tes, v i 'br ini tes and mic¡ ini tes r¡ i th
the r ise of their  coal i f icat ion degree the
content of al iphat ic and al icycl ic con-
pounds as uyell as of the oxygen groups
oecreases

The fusini tes shor,v an insignif icant con-
tent of the functional groups.During the
coal i f icat ion process the fusini tes do not
undergo essent ial  changes.

Xxinite eonpared r,vith otber components
sho',vs in all coals the lo'"¡est degree of
coal i f icat ion,Exini te is dlst inguished by
the highest content of volat i le matters,
hyCrogen, non aromatic hydrocarbon groups
and by a high content of aromatic Cllgroups

Tbe part ic ipat ion of non aromatic conf i-
gurations in petrographic components de-
crea ses to, ,rard s :  exini te-vi t r in i te-micr ini-
te-fusini te and rvl th the rank of coal.
The intensity of interference bands ap-

pearing on the X-Ray diagrans of vit¡ini-
tes and the calculated values of structure
pararceters, sholv that the¡e is a process
of orde¡ing of the vitrinite st¡ucture in
coal i f icat ion process.Part icular ly stron6
j-ncrease of structure packing degree is
observed rvben passing fron the vi t r in l te
of the gas-coking to the o¡thocoking coal.
The appearance of u,'eakly shaped OO2, 1OO

band and of visible fband on X-Ray dia-
grans shorvs that thé structure of exinites
is u¡eak1y ordered.

The micr ini tes are dist iguished by the
best packing of their st¡ucture /the snall-
est interplanar spacings dnn"/.

Tusinites shorv hi6ber diñéhsions of lay-
ers in conparison with the renaining petro-
graphic components, these layers, however
are v¡eak1y packed.The degree of ordering
of fusinites structure depends 1n small
degree on the rank of coal.The di f ferences
',vhich appear in the distances of j-nte¡-
planar spacing and the dimensions of crys-
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ta l l i tes between the invest igated fusini-
tes, nay be explained by the petrographic
heterogeneity of fusinl tes.
[he differenes appearing in the chemical

compositlon and in the structu¡e betv,reen
the petrographic components are the cause
of their different behaviour in the coklng
process.The thernal ¡esl-stance lncreases l
to wa¡d s : exinlt e-vltrlnlt e-micr init e-f us i-
ni te.The exini te behave as f lu ido-plast ic
substances.Arnong tho lnvesbigated i i t ¡ tnt-
tes, plast ic i ty,  caklng and coklng proper-
t les and eTpalsion pressure on co[tng énow
only the vi t r Ínl tes rvhich occupy the-me-
d lunpos i t io !  1n  the  coa l i f l ca t ión  sca le ,
the gas-cokÍng coal ,orthocoking and neta/
semlcok ing  coa ls .The bes t  cok ing  proper -
t ies  show the  v i t r in i te  f ron  or thóco l inE
c oallRl- u/, FS I= !, b =1 +O/o &*262QY nin / .IÉ,e
vi tr in i tes from coals which ocsupy the ex-
t¡eme posit ions in the coal i f icat ion ser-, ,
ies those from f lane coal and from anthra-
oi te do not soften during the heat ing.The
nicr ini tes in pr lnciple shoulcl  bs numbered
anong the inert  components.The fusini tes
remain completely inert  in the eoking
pxocess .

Prope¡t les and structure of cokes ob-
talned f¡om pet¡oFraphic conponents

Tbe petrographlc conponents were eoked.
in_G¡ay-King apparatus 1n a teroperatu¡e of'1OOO"C.In the obtained ca¡bonizát ion p¡o-
ducts chemical propert ies and st¡uctuie
were tested by applying the ul t lnate and
proximate analysls and the structural  mi-
eroscoplc and X-Ray exarrrinatlons.
á,s results of an intense thermal decom-

posit ion of less resistant strustural  cón-
f igurat ions, the content of volat i le mat-
ters dec.reases / l . r l -1r) i i , /  and also of hy-
drogen /Or4-1rA1'"/ ,  whi le the content of-C
elenent increases /9r r4-9Sr) ' i r /  .

^ In  the  cok ing  pxocess ,  essent ia l  changes
of opt ical  propert ies in the products of
carbonizat ion appear.The petrographic co¡o-
ponents  may rena in  op t ica l l y  i so t rop ic ror
they may forn areas which shorv an opt ióal
anlsotropy of di f ferent range and i_ñtensi-
ty. fn case of coking of v i t r i_ni tes and
erf ini tes the type of developing anisotro-
pic textu¡e is str ict ly connected , ,rr Í th
rank  o f  coa l .

The cokes of v i t r in i tes f¡on f lane and
gas-cok ing  coa ls  a re  op t ica l l y  l so t rop ic .
The cokes of v i t r ln i tes from orthocoklnE.
meta,/sei i r icoking coal and anthracl te are
opt lca l l y  an lso t rop ic .

The coke of v i t r in i te fror¡  orthocoking
coal is_dist inguished by a very large vá-
r iety of anisotropic forms whióh ará fo-
rmed, during coking.Areas of st¡ucture sho-
. ; ing  a  f ine-6ra ined,coarse-gra ined,  she l l .
f ibrous and band anisotropy ,¡¡ i th piedomi- '
nant shel l  and f ibrous anisotropy- are for-
med passing_into the band anisot iopy.In
the cokes of v i t r in i tes from nreta/!ómicok-
in6 coals and anthraci te,mainly the areas
shorving a lunp anisotropy and a smal l  l

number of a¡eas rvlth band anlsotropy ap-
peat .

The coke of exini te fron the f lane coal
contains very snall areas showlng atr opti-
cal  anisotropyr in form of a f Ínó grafñed
anisotropy of a low lntenslty.The óoke of
exini te frorn gas-coking coal-conslsts of
aleas showing a_strong anlsotropy ln forn
of enal l  and middle sized shel lÉ.The cokes
of nic¡ lnlües and fuslnl tes are opt lcal ly
iso t rop ic .

The structural X-Ray examinations have
g+?*n that largest dfnenslone of crystal-
I i tes and the best packing of layerÉ sbow
the cokes obtained fron vl t r in l tós of
ortho andnetapenlcoking coale ánd the coke
from exini te bf a gas-co\fng coal/Ttg.1/.

The sna l les t  he igh ts  o f  c iys ta l l i tás  ánd
the r,veakest packing of layeró show the co-
kes from vi tr in i tes of lower coal l f icated
coals as rrye1l as the cokes obtalned fron
fusini tes and nicr lni tes.The cokes obtain-
ed fron inert ini tes show relat ively high
dimensions of crysta[ l tes dia¡oeters.

tr ' ig. '1 Structure parameters of cokes f¡om
petrographic components of ha¡d coals
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