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The papers of Franklin [1] ,Blayden,Riley
and Gitson [2] , Jasienko and coworkes 34445]
have shown that the cokes obtained from
hard coals ray be divided into three groups
of substances; non-yrapnivizing -cokes from
low rank; sraphitizing-cokes froum coking
coals; graphitizing at very hizh tempera-
ture-cokes from anthracites.

In the literature no investigations on
the sraphitization processes of cokes ob-
tained from petrographic components were
found.

The cokes obtained from petrographic
components:exinites, micrinites and fusi-
nites separated from hard coals of diffe-
rent rank /Part g/ have been subjected at
1500, 2000, 2500°C to the process of gra-
phitization.The chemical properties and
the structure of carbonization and graphi-
tization products was examined.

Changes of chemical composition of the

cokes in the process of graphitization

The mentioned changes takes place at
different rates and their intensity and
range depend on the kind of coke.

On high tewperature treatment of cokes
senerally may disginguish the following
stages: 1000-1500"C changes in the elemen-—
tal couwposition leading to the formation
of new structural elements, but vithoweak
increase of their ordering;1500-2000°C—or-
dering of structural elecents .ithin the
planes, the forgation of turbostratic stru-
cture;2000-2,00°C spacial ordering of the
structure.

In the process of graphitization of the
cokes of all the studied petrographic com-~
ponents, the changes of chemical nature
have a very similar course.The highest in-
tensity of these changes takes place up to
15007°C.In the graphitization products ob-
tained at 15007C the content of the C ele-
ment is above 99,5/99,0-99,d4/, the content
of hydrogen~0,2,,.The sulphur components
show a higher thermal resistance than those
of carbon and hydrogen;their decomposition
takes place with a variable intensity with-
in pgrticular teuwperature raages up to
25007C.In the prgducts of graphitization
obtained at 2000°C of cokes from fusinites
and from exinites as well as from vitrini-
tes of flame coal there is about the same
content of sulphur /0,%/.3ulphur compo=
nente of higher thermal resistance appear
cokes from vitriaites of orthocoking coal,
also meta/senicoking coal and anthracite,

The decompsition of wineral cubstance
sroceeds the easiest in the process of gra-
shitization of cokes fron fusinites,the
zlowliest in the cokes from exinites.
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Changes of structure of cokes in the
process of .:raphitization

tiicroscopic Examinations.The cokes of vi-
trinites from flame and gas-coking coals
remain optically isotropic; the structure
of coke of vitrinite from orthocoking coal
in principle does not change; the cokes of
vitrinite from meta/semicoking coal and vi-
trinite from anthracite show a strong in-
crease of intensityooptical anisotropy,
mainly at 2000-2300°C.,

In cokes of exinites an insignificant in-
crease of the range and of intensity of
the optical anisotropy appears.

In the process of graphitization of opti-
cally isotropic cokes-micrinites, and fusi-
nites a small quantigy of anisotropic phase
appears at 2000-2500"C.In all the types of
the studied coals the fusinites with a well
preserved cellular structure remains enti-
rely optically isotrorir an the process of
graphitization up to 25007C.

X-Ray Ixaminations.The cokes from petro-
graphic components differ essentially by
their susceptihility to ordering the struc-
ture in the process of graphitization
/Fig. 1-3/.1n case of cokes from vitrinites
and exinites a strong dependance of the
guantity of structural changes on the deg-
ree of coalification of the orginal petro-
graphic components appear.

The cokes of vitrinites from flame and
sas—coking coals behave as the non-graphi-
tizing substance, they give products of a
very stable ordering of the structure,tak-
ing place only in two dimensional system.
The process of graphitization of the coke
of vitrinite frowm the orthocoking coal
leads to a gradual developmegt of the zgra-
phitoidal structure /at 2500°C G=0,47/.The
coke of vitrinite from neta/semicoking coal
shows only an insignificant gusceptibility
to garaphitization, /at 2500°C G=0,16/,.The
coke of vitrinite from antgracite within
the temperature up to 20020°C behaves as the
non-graphitizing substances.An intense or-
dering of 3ts structure appears however
above 2000°C teuperature, after destruction
of the cross linkins bonds.The product of
graphitization owtained in 2500%C achieves
2 better formed graphitoidal structure than
the analogous graphitization products of
¢ kes of other examined petrographic com-
ponents.,

The cokes of exinites from flame and gas
coking coals are charactered by a conside—
rably hisher a“ility +to ordering of iheir
structure than the cokes of correspoding
vitrinites.
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Fig., 41 Changes of structure parameters of
cokes from vitrinites on the graphitiza-:
tion.
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Fig. 2 Changes of structure parameters of
cokes from exinites and micrinites on the
graphitization,
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Fig., 3 Changes of structure parameters of
cokes from fusinites on the graphitization

To a higher of coalification of the exini-
te corresponds the higher intensity of
structural changes appearing in the pro=-
cess of graphitization.The pgoduct of gra-
phitization obtained at 2500°C of the coke
of exinite of the flame coal shows only
the turbostratic-structure.An analogous
graphitization product of exinite from gas-
coking coal has features of a graphitoidal
structure.In the process of graphitization
of cokes from of exinites the tendency to
a parallel arrangement of layers decidedly
dominates over the increase of layer plan-
es.

The cokes of micrinites have a limited
susceptibility to ordering of the structure
in the process of graphitization.In the
products of graphitization of cokes from
wicrinites there is strong packing of lay-
ers, considerably better than in correspon-
ding products of graphitization of cokes
from non-graphitizing petrographic coumpo-
nents.The three dimensional ordering of the
structure does not appear.

The cokes of fusinites from all the inve-
stigated coals, characterized by a very low
susceptibility to ordering of the structure
belong to the groups of non-graphitizing
substance.The cokes of fusinite behave very
like, except the coke of fusinite from an-
thracite.An exception found in the case of
the cokes from fusinite from anthracite
where a distinct increase of thg degree of
structure ordering at 2000-2500"C is obser-
ved, might result from a considerable gquan-
tity of vitrinite inclusions as well as of
the presence of intermediate forms between
vitrinite-semifusinite appearing in the
orginal fusinite.

Conclusions

The behaviour of cokes from petrographic
components on high temperature heat treat-
ment /graphitizing or non-graphitizing/ is
a logical consequence of their structure.

The cokes of exinite from gas-coking
coal and of vitrinite from orthocoking coal
behave as graphitizing substances; the cok-
es of vitrinite of flame coal, the cokes of
micrinites and fusinites separated from
coals of different degree of coalification,
belong to non-graphitizing substances; the
cokes from anthracite undergo ths process
of graphitization not below 2000°C.

The obtained results give also essential
information about the possibility to use
the hard coals as row material, to obtain
carbon and graphite materials.It seems that
the cokes from vitrinites of flame coals
may by useful to obtain materials like
"glassy carbon".The cokes from orthocoking
coal may be a row material for electrode
industry.Froun coals and anthracite,which
will be used as a row materials for the pro-
duction of carbon and graphite materials
macerals of inertinite group should be re-
moved. .
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