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The present research focuses on the investigation
of the themal power plants byproduct generated
during coal combustion and known as cenospheres
(050 C85 are micm-sized, lightweight, sphencal,
hollow fly ash particles consisting mainly of silica
and alumina The specific morphology and proper-
ties of CS make them useful for production of van-
ous matenals, mainly as lightwe ght fillers and non-
sacrificial pore-fomming agent (fr example, in
lightweight concrete, geopolymenc  mposites,
mullite cemmics, high-density polyethy lene compao-
site), Based on the msearch data available in the
field for the moment, one may assume C5 wuldalso
be valuable in development of lightweight refrac-
tory matenals, manufactured using calcium alumi-
nate cement (CAC), However, the intemction of C5
with CAC matnx md their behaviour at high tem-
permtures me nol studied sulficiently for the mo-
ment. Moreover, the properties of U5 from differant
plants can vary in a wide mnge, influencing strue-
ture formaion process and fnal properies of the
composite, Therefore, the detail charactenzation of
C5 is of high impaortance.

In the present work, the propertics of ceno-
spheres of three different types (here named C81,
CS2and CS3, see Table 1) were mvestignted i de-
tails in gm0 evaluate the viability 1o use them for
the production of lightweight refradory materials,

The elemental and phase compositions, morphaol-
ogy, granulometry, microstructure, thearmal stability
of mitial cenospheres were imvestigated along with
their properties afler treament at high tempera ures.

It was determined that the size of all the 5 in-
vestigated varied in a quite wide range with prevail-
ing particle size ~B0—100 pm, The patides e
spherical with porows walls having from -2 wmup
o =1 015 pm inthickness. The bulk density of CS5 1
is slightly bigger (414 kg'm') a8 compared with C52
and C53 (357 and 350 kg/m”, mespectively), Accord-
ing to XR 1D phase aalysis, C52 and C5 3 are mainly
amorphous with low amount of crystalline mullite
while CS1 aonsist mainly of erystalline mullite, The
amount of amorphous phase i C52 and CS3 de-
crensed significantly after thermal tregment o high
temperatures (above 1100 °C), In all the C5 inves-
tigmted, XED analvsis mevealed the fommation of
mullite and then, at higher temperatures, tndymite.
Summarizing these results al ong with other findings
off present work one may state the C5 are promising
maerial fordevelopment o1C AC based lightweight
refractory composile.
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Table |, Chanical composifion of the initial C5%

C M) Mgk Al 5i k-0 Cald Tilh Feails Cither
Csl1 4838 0.551 0.255 ME 51.9 0.784 .12 1.28 212 2352
C52 4,805 11,7358 1.97 .7 528 317 2.31 1.17 4,19 1,127
CS53 14 (.80 1.18 xg 47.8

4.50 0.797 0.956 4.84 2019

Fig, 1, Morphology of initial C51 (a); microstructune of C51 and C53 surface after thermal treatment (b, (c)
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