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The basic petrographic components of haw’
rd coals-vitrinites, exinites, micrinites,
fusinites, differ considerably in their
properties and structure even within parti-
cular ranks of coals [1-12].

Despite numerous investigations on the
behaviour of coals on heat treatment there
is missing a full discernment in the 1li-
terature even on the coking process of pe-
trographic components separated from coals
of a full coalification scale and no in-
vestigations were carried out on their
process of graphitization.

In the paper the results of investiga-
tions on the separation, properties and .
structure of petrographic components from
coals of the Polish Coal Basins /The Upper
and Lower Silesian Coal Basin/, with a
peculiar regard to their behaviour on heat
treatment are presented.

Separation of petrographic components

The basic petrographic coumponents - vit-
rinite, exinite, micrinite and fusinite -
were separated from coals of various ranks:
flame coal /79,%/, gas-coking coal
/85,37 /, orthocoking coal /89,3%C/,
neta/semicoking coal /87,2%C/ and anthra-
cite /91,7%C/.The separation of the petro-
graphic components was carried out by the
organic heavy liquids method /carbon tetra-
chloride and toluene/.All the petrographic
components: vitrinite, exinite, micrinite
and fusinite could be isolated in case of
flame and gas-coking coal.From the remain-
ing coals only vitrinite and fusinite were
isolated.In the most pure form, the vitri-
nites /97,2-99,2%/ and fusinites /93,3 -
98,4%/ were isolated, the lower degree of
purity of the obtained exinites /90,4 and
9%,8%/ is caused by appearance of a strong
fusion of exinite with other components.
The isolated micrinites are the concentra-
tes containing 50% of the pure component.

Properties and structure of petrographic

components

The petrographic components within all
ranks of coals, show that there are diffe-
rences which appear in the physico-chemi-
cal and technological properties and in
the structure.Most visibly they are marked
in the coals of lower rank.

The content of volatile matters decreas-
es towards: exinites-vitrinites-micrinites
~fusinites.The content of C element is the
lowest in the vitrinite, higher in exinite
and micrinite, and the highest in the fu-
sinite.The content of hydrogen falls to-
wardssexinite-vitrinite-micrinite-fusinite
The highest content of oxygen have the vi-

464

trinites and micrinites, the lowest fusi-
nites.lMost of aliphatic and alicyg}ic
compounds /2930,2860,1450,1380 cu '/ ap~
pear in exinites, considerably less in vi-
trinites, not much in wmicrinitesThe vitri-
nites and the exinites in comparison with
correspondent micrinites contain higher
quantitjes of aromatic hydrogen /910 -

750 cm '/.The aromatic groups of the hy-
drogen in case of vitrinites are the best
developed in gas-coking and orthocoking
coals.A great part oxygen functional
groups in exinites and vitrinites are the
hydroxyl,groups of phenolic type /3700 -
5100 ecm '/, which in micrinites and fusi-
nites appear in very small quantites. The
content of functional groups changes in a
characteristic way with coalification.In
exinites, vitrinites and wmicrinites with
the rise of their coalification degree the
content of aliphatic and alicyclic com-
pounds as well as of the oxygen groups
decreases, .

The fusinites show an insignificant con-
tent of the functional groups.During the
coalification process the fusinites do not
undergo essential changes.

Exinite compared with other components
shows in all coals the lowest degree of
coalification.Exinite is distinguished by
the highest content of volatile matters,
hydrogen, non aromatic hydrocarbon groups
and by a high coatent of aromatic CHgroups

The participation of non aromatic confi-
gurations in petrographic components de-
creases towards:exinite-vitrinite-micrini-
te-fusinite and with the rank of coal.

The intensity of interference bands ap-
pearing on the X-Ray diagrams of vitrini-
tes and the calculated values of structure
parameters, show that there is a process
of ordering of the vitrinite structure in
coalification process,Particularly strong
increase of structure packing degree is
observed when passing from the vitrinite
of the gas-coking to the orthocoking coal.
The appearance of weakly shaped 002, 100
band and of visible pband on X-Ray dia-
grams shows that the structure of exinites
is weakly ordered.

The micrinites are distiguished by the
best packing of their structure /the small-
est interplanar spacings d.~~/.

Fusinites show higher diggﬁsions of lay-
ers in comparison with the remaining petro-
zraphic components, these layers, however
are weakly packed.The degree of ordering
of fusinites structure depends in small
degree on the rank of coal.The differences
which appear in the distances of inter-
planar spacing and the dimensions of crys-
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tallites between the investigated fusini-
tes, may be explained by the petrographic
heterogeneity of fusinites.

The differenes appearing in the chemical
composition and in the structure between
the petrographic components are the cause
of their different behaviour in the coking
process.The thermal resistance increases |
towards:sexinite-vitrinite-micrinite-fusi- "
nite.The exinite behave as fluido-plastic
substances.Among the investigated vitrini-
tes, plasticity, caking and coking proper-
ties and expansion pressure on coking show
only the vitrinites which occupy the me-
diumposition in the coalification scale,
the gas-coking coal ,orthocoking and meta/
semicoking coals.The best coking proper-
ties show the vitrinite from orB?ocoking
c0al/RI-87,F51=9,b=140% fn=2620*Ynin/.The
vitrinites from coals which occupy the ex-
treme positions in the coalification sepr--
ies those from flame coal and from anthra-
cite do not soften during the heating.The
micrinites in principle should be numbered
among the inert components.The fusinites
remain cowpletely inert in the coking
process,

Properties and structure of cokes ob-

tained from petrographic components

The petrographic components were coked
in Gsay—King apparatus in a temperature of
1000°C.In the obtained carbonization pro-
ducts chemical properties and structure
were tested by applying the ultimate and
proximate analysis and the structural mi-
croscopic and X-Ray examinations.

As results of an intense thermal decom-~
position of less resistant struetural con-
figurations, the content of volatile mat-—
ters decreases /1,1-3,3%/ and also of hy-
drogen /0,4-1,0%/, while the content of C
element increases /95,4~93,5%/.

In the coking process, essential changes
of optical properties in the products of
carbonization appear.The petrographic com-
ponents way remain optically isotropic,or
they may form areas which show an optical
anisotropy of different range and intensi-
ty.In case of coking of vitrinites and
exinites the type of developing anisotro-
pic texture is strictly connected with
rank of coal.

The cokes of vitrinites from flame and
gas—-coking coals are optically isotropic.
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number of areas with band anisotropy ap-
pear.

The coke of exinite from the flame coal
contains very small areas showing an opti-
cal anisotropy, in form of a fine grained
anisotropy of a low intensity.The coke of
exinite from gas-coking coal consists of

. areas showing a strong anisotropy in form

of small and widdle sized shells.The cokes
of micrinites and fusinites are optically
isotropic.

The structural X-Ray examinations have
shown that largest dimensions of crystal-
lites and the best packing of layers show
the cokes obtained from vitrinites of
ortho andmetagemicoking coals and the coke
from exinite of a gas-coking coal/Fig.1/.

‘The smallest heights of crystallites and
the weakest packing of layers show the co-
kes from vitrinites of lower coalificated
coals as well as the cokes obtained from
fusinites and micrinites.The cokes obtain-
ed from inertinites show relatively high
dimensions of crystallites diameters.
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Carkon conbnt in vitrinite [X]

Carbon content in wirinite {X]
Fig.41 Structure parameters of cokes from
petrographic components of hard coals
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