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gbogro Ne7. domgdygao 3OmeyJdol osgbmli@ogobongol Lodo®m dmbszgdgdo

1073-1098K-bg

Diopside 11-654

Augite 24-002, aluminiah,

Augite 24-201

Augite 24-203

Hedenbergite 25-160,

Hedenbergite, synt.

Q‘\’aﬂ&??‘iﬂ“\"” CaO-MgO-28i0; | CaO(MgO-Al,03Fe0) 28i0; | CaO(MgO.Fe0)2Si0; | CaO(MgOFe0)28i0; | . (Fe(glj\%[l;o)ZSiOz a0 (Fei)éti\%[(;))ZSiOz
da/n I da/n I da/n I doz/n I doz/n I dcjn I doz/n I
321 3 |3.23 3 323 3 3,25 2 3.3 8 3,5 3 327 2
3,00 10 [299] 10 2,99 10 3,00 10 2,99 10 3,00 10 3,00 10
2,91 7 2,89 3 2,96 3 2,96 4 2,95 7 2,97 5 2,58 3
2,53 7 257 2 2,90 3 2,90 4 2,52 6 2,89 3 2,54 4
2,47 4 252 3 2,56 3 2,57 4 2,57 6 2,57 3 2,15 2
2,28 3 253 4 2,55 4 2,53 8 2,13 4 2,53 5 1,77 2
2,05 4 295 3 2,13 4 2,14 3 1,63 4 1,64 4 1,64 2
1,636 | 4 |1,63 2 1,64 4 1,63 2 1,42 4 1,63 4 6,55 2

3b@. 7-0li aop@ddgengds

Hedenbergite 24- ?;r::z)e (c:z;lcc)) 3(;22())29 Acmite, synt. 34-185 Jadeite, 22-1338 Togansenite 35-529 Chnggn(s;la(:;t;e 35 Clinoferrosilicate, synt.

205, magn. sint, (Fe,05) Na,O- Fe,05-4510, Na,O- Al,05-4S10, Ca0-MgO-2Si0, MgO-SiO, 17-548 FeO-Si0O,
d(x/n I da/n I da/n I da0</n I daot/n I d(x/n I d(x/n
3,27 2 3,27 2 4,42 8 4,29 8 6,63 3 3,17 5 4,61 6
3,00 10 2,98 3 3,19 5 3,10 3 3,05 10 2,98 7 3,23 8
2,58 3 291 6 2,98 7 2,92 8 3,03 4 2,87 10 3,03 10
2,54 4 2,12 1 2,83 10 2,83 10 2,57 4 2,46 4 3,35 10
2,15 2 1,73 1 2,47 6 2,49 3 2,55 4 3,28 3 2,91 6
1,64 2 1,64 2 1,73 6 2,42 3 2,62 3 2,12 3 6,47 4
1,77 2 6,38 10 1,60 4 2,07 3 2,05 2 2,46 4 2,60 3
6,55 2 4,41 2 6,37 9 1,57 2 1,63 2 1,61 3 2,48 2
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Abstract

The analysis of information sources also points to the fact that glass-ceramics
meant for the receipt of both special-purposed and all-purpose wares is basically
received with the use of simple systems. Theoretical and practical basics of glass-
ceramics receipt are formulated namely for such systems, while the theory and
practice of “composition — glass — glass-ceramics” transformation stages is not
studied to the same extent. The first stage of these transformations is better studied,
that allow us to estimate energy indicators with satisfactory reliability, while there is
no telling about the possibility of forecast of crystalline phase desirable for us. The
stage of glass transformation into glass-ceramics is less forecasted.

The situation drastically changes if technogenic raw materials are inserted into
glass composition meant for the receipt of glass-ceramics. In this case not only the
second stage of glass-ceramics receipt, but even the first one is difficult to forecast.
This is related to multi-component nature of output composition. The increase of
number of system’s components up to several dozens requires the estimation of more
than one hundred of interactions for establishment of optimal mode of thermal
processing, say nothing about the forecast of separation of preliminary assumed
crystalline phase from received glass.

In order to overcome the mentioned difficulties is used the conjugation of
current approaches from information sources concerning the energetics of glass
receipt from multicomponent systems and the separation of preliminary forecasted
crystalline phase. Among them should be noted thermodynamic-petrochemical
approach offered by GTU employees concerning the estimation of processes running
during the receipt of glass from multicomponent systems and of phase composition of
products emerged as a result of these processes, as well as Muller’s view on the
estimation of glass energetics, calculation method implemented by Kotlova for the
receipt of monomineral crystalline phase, and also the means offered by GTU
researchers for determination of crystalline and glass-like phase ratio.

The role of technogenic raw materials in the research is acted by the residues of
Chiatura location manganese ore dressing (MODR), which is definitely the
multicomponent system. Mixtures received after its use as of one of the basic
components of output composition and after the measures implemented during design
of this composition consist of 28 components.

According to Kotlova, the petrochemical calculation singled out the area of
compositions, which was able, after glass receipt, to provide the separation of
monomineral (pyroxene) crystalline phase during implementation of crystallization
process “from below”. By the separation of crystalline and glass-like phase with the
use of previously mentioned means the composition with desired content has been
determined.

The estimation of interactions between components of obtained composition at
the various temperature with the use of thermodynamic-petrochemical approach had
determined two areas, in which the products of different nature are received. In the
first of them (373-1023K) the interactions between components should pass in the
solid phase basically with the origin of field spars, while in the second one (1073-
1523K) the processes of pyroxene’s origin are dominant. In this case the interactions
pass in the solid phase, while with the presence of liquid phase.

Except of mentioned crystalline phase the origin of hausmannite is assumed,
which, along with pyroxene and plenty of SiO; should be ranked among the latter
crystalline phases merged into glass-like state (fusion). According to Muller’s view,
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the product (glass), received as a result of fusion’s subcooling, should be consisted of
structural units of covalently bonded silicium-oxygen chains, that is characteristic for
pyroxenes, which are “stitched” together by [M,"0»7] and [M2+02/2'] units. As to
hausmannite, it, like magnetite grains, should not loose its individuality at the
submicron level at the maximum temperatures of boiling that should promote the
separation of basic phase during crystallization “from below”.

Theoretically assumed interactions running during glass receipt and
experimental estimation of phase composition of products obtained as their result
determined the validity of the main conclusions of theoretical speculations —
satisfactory correspondence between theoretically and experimentally obtained results
has been determined.

The essence of assumed crystalline phase separated during glass crystallization
was in full correspondence with experimentally obtained result — it was of pyroxene
nature and, even if changed, only within the boundaries of pyroxenes’ solid solutions.
Unfortunately, we were unable to obtain experimental verification of hausmannite’s
effect on the separation of basic crystalline phase. But the fact that difference between
crystalline grid constants among pyroxenes and hausmannites didn’t exceed 5-10%,
and that allow us to assume its (hausmannite) role as of nucleator in the separation of
pyroxenes.

On the basis of analysis of research results we can assume that the data obtained
by the forecast of composition of multicomponent composition meant for glass-
ceramics receipt, as well as of processes running during the boiling, phase
composition of products obtained as a result of these processes and the essence of
crystalline phase separated during crystallization is in good correlation with the
virtually current processes.
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