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The coal extracts in the process of carboni-
zation pass through a stage mesophase formation
[1,2,3 . This stage plays an important role in
the formation of structure susceptible to the
ordering in the higher temperatures. It seemed
to be advisable to examine properties and struc-
ture of the mesophase in different stages of
its aevelopment. ’

In order to separate the mesophase from its
wother isotropic liquid their various solubili-
ty in quinoline was used, defining the insolub-
le fraction in a boiling quinoline as mesophase,

dxperimental

The anthracene oil extract from orthogoking
coal /7§:fsofteningdgfmperaturgaf1,26% A%,
66,4% V-, 89,5 C y 5,6% B~/ was carboni-
zed at temperatures 430, 440,450, 460, 475°C
and from the obtained carbonization products
the mesophase was separated. The mesophase
yield determined in the process of extraction
and microscopically, is presented in Fig. 1.
The development of

Yield the mesophase in the
{%) extract with the rise
80r of carbonization tempe-

rature and also the pic-
601 ture of the separated
mesophase, is presented
in Fig. 2, while the
401 physico-chemical pro-
perties of the meso-
20F phase in Fig. 3.
The results of X-ray
0 1 ] structural exaaination
430 450 470 of the mesophase, are

Temp. [ec] given in the Table 1.

fig. 1 The yield of the mesophase with extrac-
tion by quinoline-1, from microscopic
analysis - 2

-arbonization and Graphitization Processes of

the Mesophase

The carbonization products of extract on va-
rious stage of mesophase transformation and the
zesophases separated from them were carbonized
at temperature 600 C and the obtained semicokes
sraphitized at temperature 3000°C.Distinct di-
Iferencies in the behaviour of these two substan
ces during heat treatment, were observed.

‘Table 1
Structural parameters of the separated mesopnase
Temperature | Interlayer Height of
Sample | of carboni- | distance crystallites
0 zation d L
N ° 002 c
[ nm__ nm
1 430 0,3469 2,20
2 440 0, 3466 2,27
3 . 450 0,3466 2,39
4 460 0, 3466 2,39
5 475 0, 3466 2,96
Discussion

The extract from the orthocoking coal in thg
process of carbonization passes within 430-475"C
through the stage of mesophase formation. The
successive stage of mesopiase transformation
are strictly connected with the temperature of
theoprocess :
430°C ~ appearance of anisotropic mesophase
spheres of 2-4 um in diameters in the isotropic
wass,
430-440°C - increase of spheres size /up to
15 pm/ at the expense of the isotropic mass,
beginning of the coalescence,

440-450"C - a further increase of shercs size
/above 20 um/, development of the coalescence,
beginning of formation of larger anisotropic
regions,

450-460°C - coalescence on larger surface, de-~
formation of the mesophase,appearance of large
anisotrgpic areas,

460-475°C ~ end of mesophase transformation, a
total deformation of the mesophase in anisotro-
pic structures /coarse, flow, leaves and domain/

The yield of the mesophase separated from
carbonization products in the process of extrac-
tion with quinoline is lower than that determi-
ned microscopically, what shows that the meso-
phase forming compunds in the condition of ex—
traction are partly dissolved. The extraction
conditions caused the cracks and the destruction
of single anisotropic forms, what maybe seen
clearly in the mesophase texture.

With the rise of the temperature,the content
of carbon in the uesophase increases,while the
content of hydrogen decreases, but these are
however negligible changes. In the lower tempe-
ratures the containing heteroatoms compounds
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) Fig. 4 Microscoplic photographs of carboni-
zation products / 600° / a-carbons,
460° b-mesophase
0¢c /polarized light, x250, nicols+/
v long side chains occur. Heteroatoms -~ oxygen,
. (b) nitrogen and sulphur occur in the condensed
Fig. 2 Microscopic photographs of the forma- ring system and also as a bridges between aro-
tion of the mesophase, a-carbons, matic layers. In the whole range of temperatures
b-separated mesophase mesophase transformation, the wesophase struc-
| /polarized light, x250, nicols+/ ture does not change essentially.
| The structure of the mesophase causes its
i Cdaf Hduf high thermal resistance. The heated mesophase
)

E%] E%J does not soften, and the obtained semicoke
42

g9{4{dp cdet indicates the structure of its original subs-

i Eytmﬂ tance, contrary to the carbonization products
i 45 1414 which are reactive and during heat trsatment,
; d 4 they continue to change, giving semicoke cha-
| 904 racterized by a highly developed anisotropic
L 440 structure /Fig. 4/.
| The action of a high temperature, causes a
| 89- 439 distinct increase of the degree of mesophase
! structure ordering up to the formation of a
} three dimensional sraphite structure, however,
: 4138 the degree of graphitization as well as the
l 88+ size of crystallites are lower than in the case
14 437 of graphitization products of carbons from the
} extract /Table 2/.
| 87 1 1 1 ] ] 36 The structural changes appearing in the heat
t 430 440 450 460 470 temperature treatment of the coal extracts are
‘ Temp. [°C] connected not only with the formed mesophase,
| Fig. 3 Characteristics of the mesophase. gz:mzif° with medium in which the mesophase is
: occuring in the extract, take part in the for- References
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Table 2 Structural parameters of graphitization products /BOOOOC/

Interlayer | Height of Diameter of | Degree of Density

o . distance |crystallitesicrystallites graphitiza-| /in methanol/]

N Sample a L L tion d
002 c a g r 3
nm nm . nm g/cm

1 carbonization product 440° | 0,3370 78,6 87,4 0,82 2,237

2 mesophase 0,3376 48,2 59,3 0,74 -

3 carbonization product 450°C | 0,3371 78,6 88,2 0,80 2,238

4 mesophase 0,3376 58,3 68,4 0,74 2,208

5 carbonization product 460°C | 0,3369 80,1 89,9 0,83 2,238

6 mesophase 0,3377 58,3 76,9 0,73 2,209

142




