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Thermal shock resistance ceramic materials must have a high degree of sintering to
ensure the required mechanical strength, erosion resistance, and resistance to high-
temperature oxidation. However, the search for effective ways to achieve a high degree
of sintering of ceramic materials based on the SrO–Al2O3–SiO2 system at low temperatures
requires a large amount of experimental research. The aim of this work is to analyze
thermodynamically the reactions of strontium-anorthite phase formation at the points of
triple eutectics of the SrO–Al2O3–SiO2 system under low-temperature firing conditions.
The eutectic points were selected in the region of strontium anorthite crystallization and
had a temperature not exceeding 14000C. It has been established that in the case of
compliance with the stoichiometric ratio, the final product of the interaction of the
components of eutectic glasses S-1 and S-2 with the charging components is the strontium
anorthite phase. The most probable is the formation of strontium anorthite in the
interaction of eutectic glass components with Al2O3⋅2SiO2, which is a product of kaolinite
dehydration (Al2O3⋅2SiO2⋅2H2O). It has been found that the compounds SrO⋅SiO2 and
2SrO⋅Al2O3⋅SiO2 are most active in the interaction with the charging components in the
direction of formation of the strontium anorthite phase than SiO2 tridymite. As a result,
the sintering of strontium-anorthite compositions at a temperature of 9000C causes a
significant increase in the content of the crystalline phase of strontium anorthite. The
determined patterns allow making a reasonable choice of glass in the SrO–Al2O3–SiO2

system for the further manufacture of low-temperature strontium-anorthite ceramics.
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Introduction
Thermal shock-resistant glass-crystalline and

ceramic materials serve as high-temperature
dielectrics extensively employed across diverse
industries, encompassing metallurgy, mechanical
engineering, high-frequency aviation, and rocketry.
To ensure high mechanical strength, erosion
resistance, and resistance to high-temperature
oxidation, such materials must have a high degree
of sintering [1].

The range of thermal shock resistance glass-

crystalline and ceramic materials is quite wide. The
most common types include quartz ceramics [1] and
materials obtained based on various aluminosilicate
systems [2–4].

Quartz ceramics, obtained from quartz glass, is
characterized by one of the highest thermal stability
indicators. At the same time, it is difficult to achieve
a high degree of sintering for quartz ceramics without
deterioration of thermal performance. This is due to
the intense crystallization of quartz glass at
temperatures above 12000C [1,5].
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Utilizing glass-crystalline and ceramic materials
based on various aluminosilicate systems allows
achieving a high degree of sintering and bringing the
density of materials closer to the theoretical one. At
the same time, the effective use of lithium-aluminum-
silicate materials of spodumene (Li2O⋅Al2O3⋅4SiO2)
and eucryptite (Li2O⋅Al2O3⋅2SiO2) compositions is
limited to a temperature of 9000C [2,6], and materials
of cordierite composition (2MgO⋅2Al2O3⋅5SiO2) do
not exceed 11000C [3,7].

The constant expansion of the application areas
for glass-crystalline and ceramic materials leads to
more stringent requirements for functional properties.
To obtain high-temperature resistance (up to 14000C)
combined with low dielectric losses, high mechanical
properties, and thermal stability, it is advisable to
use materials of strontium-anorthite
(SrO⋅Al2O3⋅2SiO2) composition. The melting point
of strontium anorthite (slavsonite) is 16540C. This is
significantly higher than the melting points of
eucryptite and spodumene (13800C), as well as
cordierite (14650C), which are used to synthesize
technical sitalls and glass-ceramics for industrial use
[8]. Therefore, materials based on strontium anorthite
can be successfully used for the manufacture of high-
temperature radio-transparent products, structural
materials for mechanical engineering and energy.

Glass-crystalline materials based on strontium
anorthite can be produced using two technologies:
classical glass and ceramic (powder). Glasses of
strontium-anorthite composition are melted at high
temperatures (1600–17000C), which is a significant
disadvantage of these methods [9].

As part of ceramics obtained by powder
technology from traditional raw materials (strontium
carbonate, aluminum, and silicon dioxide), strontium
anorthite is actively formed starting from a
temperature of 11500C [10]. At the same time, high-
temperature firing at 13500C with a holding time of
5 h does not allow for achieving a high degree of
sintering.

Modifying additives are introduced to reduce the
sintering temperature of strontium-anorthite ceramics.

Strontium-anorthite ceramics with a high degree
of sintering were obtained at a temperature of 9000C
with the addition of SrO⋅3B2O3 as a fluxing
component. However, in order to obtain
SrO⋅Al2O3⋅2SiO2 at the first stage, a long-term high-
temperature firing (14000C, 4 h) of a powder mixture
of SrCO3 and kaolin is required. In addition, the
introduction of the SrO⋅3B2O3 compound changes
the stoichiometry of strontium anorthite, which
negatively affects the properties of ceramics [11].

The sintering process of strontium anorthite

ceramics is also activated by the addition of borosilicate
glass [12]. Full compaction is achieved at a temperature
of 13500C with a glass content of 10 wt.%. With an
increase in the glass content, a certain amount of the
crystalline phase of quartz or cristobalite is formed,
which negatively affects the thermal stability of the
ceramic.

Earlier [13], an effective modifying effect of a
glass of the Li2O–Al2O3–B2O3–SiO2 system on the
sintering processes of strontium-anorthite ceramics
was established. However, in the process of firing
such ceramics, lithium aluminosilicate of spodumene
composition is formed, which reduces the
temperature of their effective exploitation and
increases their dielectric losses.

The current approaches to lower the sintering
temperature of strontium-anorthite ceramics fall short
of realizing the complete set of desired functional
characteristics. The search for new ways to modify
the structure of strontium-anorthite ceramics to
decrease the sintering temperature usually requires a
large amount of experimental research. Therefore,
the use of thermodynamic studies to analyze the
reactions of strontium-anorthite phase formation
under low-temperature firing conditions determines
the importance of these studies.

The purpose of this work is to conduct a
thermodynamic analysis of the reactions of
strontium-anorthite phase formation at the points
of ternary eutectics of the SrO–Al2O3–SiO2 (SAS)
system. This will provide a reasonable choice of
glasses in the SAS system with the lowest melting
temperatures for the subsequent manufacture of low-
temperature strontium-anorthite ceramics.

Experimental
The probability of the formation of the

crystalline phase of strontium anorthite in reactions
involving components of eutectic glasses of the SAS
system was determined by thermodynamic analysis.
The eutectic points of the SAS system, in which
one of the crystalline phases is strontium anorthite,
were considered. In the course of thermodynamic
calculations, changes in the Gibbs energy ( 0

TG∆ )
were determined for possible reactions of the
formation of the strontium anorthite phase with the
participation of SAS glass components of the eutectic
composition. One of the initial components of the
reactions under consideration was metakaolinite
(Al2O3⋅2SiO2), which is a product of dehydration of
the mineral kaolinite (Al2O3⋅2SiO2⋅2H2O). Kaolinite
is a clay material kaolin, which serves as a suspending
additive in strontium-anorthite ceramics.

The mineralogical composition of the strontium
anorthite compositions was analyzed using X-ray phase
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analysis (XRD) performed on the DRON-3
diffractometer using Co-Kα radiation.

Eutectic glass in the SrO–Al2O3–SiO2 system,
enriched kaolin (zref-1 brand), technical alumina
(≥98 wt.%), and silicon dioxide (≥99.5 wt.%) were
used as raw materials for obtaining of the strontium
anorthite compositions. Strontium-anorthite
compositions were prepared by combining wet
grinding of raw materials in a ball mill. The firing
was carried out in an electric furnace in an air
environment at a temperature of 9000C.

Strontium carbonate (≥99 wt.%), technical
alumina (≥98 wt.%), silicon dioxide (≥99.5 wt.%),
and boric acid (≥99.8 wt.%) were used as raw
materials for obtaining eutectic glass. Adding B2O3

(10 wt.% parts over 100 wt.%) to the eutectics
composition of the SAS system reduces the glass
melting temperature. The addition of 10 wt.% B2O3

is sufficient to reduce the melting temperature of
glasses in the SAS system by 150–2000C. Boron oxide
lowers the crystallization temperature of the initial
glasses without altering the qualitative composition
of the crystallization products. The melting of glass
in the SrO–Al2O3–B2O3–SiO2 (SABS) system was
carried out in the electric furnace with silicon carbide
heaters at 1350–14000C for 1 h. Corundum crucibles
were used for melting.

Results and discussion
Earlier [7], a novel technological method was

introduced to produce densely sintered cordierite
ceramics at a reduced firing temperature of 13500C.
The fundamental principle of this technique involves
incorporating certain constituents of cordierite
ceramics by using a comparatively low-melting
eutectic glass, which is synthesized within the
MgO–Al2O3–SiO2 pseudoternary system. As a result
of the high reactivity of the glassy phase in relation
to the crystalline fillers, the cordierite crystal phase
is intensively formed during sintering. Furthermore,
the finely dispersed crystallization of the experimental
glass gives rise to the creation of cordierite, further
enhancing the mechanical robustness of the ceramics.
Implementing this approach in synthesizing
strontium-anorthite ceramics requires a significant
number of energy-intensive experimental studies.
Therefore, for a reasonable selection of glasses as
components of low-temperature strontium-anorthite
ceramics, it is necessary to determine the
thermodynamic parameters of the formation of the
strontium-anorthite phase at the eutectic points of
the SrO–Al2O3–SiO2 system. Eutectic composition
glasses exhibit the lowest melting temperatures
compared to other glasses in the system, owing to
their lower melt formation temperatures.

Figure 1 shows a part of the SrO–Al2O3–SiO2

system with the temperatures of eutectic points in
which strontium anorthite is one of the crystalline
phases [14].

Since eutectic points 1–3 are located at the
junction of the primary crystallization fields of
different phases, there are a large number of options
for the course of chemical reactions during the
interaction of glass components with crystalline fillers.
This circumstance establishes the potential utility of
employing thermodynamic analysis as a valuable
approach to evaluate the likelihood of these chemical
reactions, thereby notably diminishing the need for
resource-intensive experimental investigations.

The essence of thermodynamic analysis is to
calculate the change in the Gibbs energy of reactions.
Of the various processes that can occur in a system,
the most thermodynamically probable is the one
accompanied by the largest drop in the 0

TG∆  value.
When choosing glass compositions for the

subsequent low-temperature synthesis of strontium
anorthite ceramics, it is necessary to determine the
thermodynamic conditions for the formation of the
crystalline phase of strontium anorthite at the eutectic
points of the SrO–Al2O3 –SiO2 system. According
to ref. [14], there are three eutectics in the SAS
system with temperatures below 14000C, in which
one of the crystalline phases is strontium anorthite
(Fig. 1). It is in these eutectic points that low-
temperature glasses can be synthesized. The fine
crystallization of the strontium anorthite phase from
glass will provide high mechanical strength of ceramic
materials. Simultaneous crystallization of three phases
should occur at eutectic points 1–3. In addition to
strontium anorthite and strontium metasilicate
(SrO⋅SiO2), strontium gelenite (2SrO⋅Al2O3⋅SiO2)

Fig. 1. Part of the SrO–Al2O3–SiO2 system with eutectic points

1–3, in which one of the crystal phases is strontium anorthite
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crystallizes at point 1, and tridymite (SiO2) at point 2.
At eutectic point 3, along with strontium anorthite
and tridymite, mullite 3Al2O3⋅2SiO2 also crystallizes.

The chemical compositions of SABS glasses
are given in Table 1.

Tab le  1
Chemical compositions and melting temperature

of SABS glasses

Contents of components, wt.% Glass 
No. SiO2 Al2O3 SrO B2O3 

Melting 
temperature, 0С 

S-1 33.0 9.8 48.1 9.1 1350 
S-2 52.2 6.7 32.0 9.1 1400 
S-3 63.6 14.8 12.5 9.1 1400 

It  should be noted that despite the lower eutectic
temperature values for composition 2 (11760C) compared
to t should composition 1 (13550C), according to ref.
[14], the glass melting temperature of S-2 is higher
and amounts to 14000C. Eutectic composition 3, at
14000C, does not result in glass formation (imperfect
melt), indicating incomplete melting of the glass batch
under current investigation conditions.

Considering the aforementioned points, the
thermodynamic analysis of the formation of the
strontium anorthite phase was carried out for reactions

involving tridymite, strontium metasilicate, and
strontium gelenite. These compounds are products of
the crystallization of glasses of eutectic compositions
S-1 and S-2. The initial components of the chemical
reactions were also Al2O3⋅2SiO2, Al2O3, SiO2 ³ SrCO3

(Table 2).
The temperature interval in which

thermodynamic calculations of the reactions were
performed was limited to the temperature of the
existence of the Al2O3⋅2SiO2 compound (873–
1173 K). Metakaolinite acted as one of the main
starting compounds in the reactions of strontium
anorthite formation. In addition, we considered the
polymorphic transformation α-quartz→α-tridymite,
which occurs at a temperature of 8700C.

The literature does not contain thermodynamic
constants for minerals that are products of the
crystallization of the experimental glasses in the glassy
state. Considering the minimal disparity between the
thermodynamic constants of various silicates in both
crystalline and glassy states, we opted to utilize
thermodynamic data pertaining to crystalline
compounds.

The values of the thermodynamic constants of
the initial compounds and products of chemical
reactions at standard temperature are given in Table 3.

Note: * – those phases are indicated in brackets, which, along with SrO⋅Al2O3⋅2SiO2 and SrO⋅SiO2, are products of the crystallization

of glasses S-1 and S-2

Tab le  2
Compounds that are the initial components of reactions in strontium-anorthite compositions

Table  3
Initial thermodynamic constants [15]
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The results of 0
TG∆  calculations for chemical

reactions (1)–(10) in the temperature range of 873–
1173 K are given in Table 4.

The results of thermodynamic calculations
(Table 4) indicate that the likelihood of the
strontium-anorthite phase forming from the
constituents of eutectic glasses in the SAS system is
highest during direct interaction with Al2O3⋅2SiO2.
The 0

TG∆  values of reactions (2), (5), (7), and (10)
indicate that strontium anorthite is the only end
product of the interaction of the initial components.
The lowest values (–1183...–1502 kJ/mol) in the
temperature range of 873–1173 K are characteristic
of the formation of strontium anorthite from the
SrO–SiO2 compound by reaction (2). Further, the
formation of strontium anorthite with the
participation of strontium gelenite 2SrO⋅Al2O3⋅SiO2

(reaction 7) is possible. For the composition S-2,
which contains SrCO3 as a charge component, along
with reaction (2), the formation of strontium
anorthite can occur according to reaction (10). After
that, the formation of strontium anorthite with the
participation of SiO2 tridymite according to reaction
(5) is possible.

In order to verify the data of thermodynamic
calculations, strontium-anorthite compositions were
prepared based on glasses of eutectic compositions
S-1 and S-2.

The weight percentages of glass in the
strontium-anorthite compositions are as follows:
SA-1 59.9%; and SA-2 48.7%. The initial glass
compositions were chosen to ensure the complete
conversion of their components into stoichiometric
strontium-anorthite, achieved by introducing
crystalline fillers as outlined in Table 2. The
compositions were fired at a temperature of 9000C,

followed by X-ray phase analysis of the products
obtained (Fig. 2).

The results of XRD studies are in full agreement
with the thermodynamic calculations. It has been
established that the final mineralogical composition
of both SA-1 and SA-2 compositions consists of a
singular crystalline phase, namely, strontium
anorthite. Strontium-anorthite composition SA-1 is
characterized by the maximum content of strontium
anorthite, which is confirmed by the highest intensity
of the main diffraction maxima of this compound

0
TG∆  value for reactions (kJ/mol) at the 

temperature, K 
Reaction 
number Chemical reactions 

873 973 1073 1173 
1 SrO⋅SiO2+Al2O3+SiO2=SrO⋅Al2O3⋅2SiO2 –508 –560 –612 –668
2 2(SrO⋅SiO2)+Al2O3⋅2SiO2+Al2O3=2(SrO⋅Al2O3⋅2SiO2) –1183 –1290 –1396 –1502
3 SrO⋅SiO2+SrCO3=2SrO⋅SiO2+CO2 –53 –76 –99 –122
4 SrO⋅SiO2+SrCO3+Al2O3=2SrO⋅Al2O3⋅SiO2+CO2 –341 –401 –461 –520
5 2SiO2+SrCO3+Al2O3=SrO⋅Al2O3⋅2SiO2+CO2 –608 –683 –758 –842
6 SiO2+2SrCO3+Al2O3=2SrO⋅Al2O3⋅SiO2+2CO2 –442 –525 –607 –693
7 2SrO⋅Al2O3⋅SiO2+Al2O3⋅2SiO2+SiO2=2(SrO⋅Al2O3⋅2SiO2) –943 –1012 –1081 –1155
8 2SrO⋅Al2O3⋅SiO2+2SiO2=SrO⋅Al2O3⋅2SiO2+SrO⋅SiO2 –267 –282 –297 –321
9 2SrO⋅Al2O3⋅SiO2+Al2O3+3SiO2=2(SrO⋅Al2O3⋅2SiO2) –775 –842 –909 –990

10 SrCO3+Al2O3⋅2SiO2=SrO⋅Al2O3⋅2SiO2+CO2 –776 –853 –930 –1007

Table  4
Calculated  values for chemical reactions (1)–(10)

Fig. 2. X-ray patterns of strontium-anorthite compositions

fired at 9000C
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(d⋅1010=3.70; 3.41; 3.19; 2.72; 2.51 and 1.77 m) on
the corresponding X-ray diffraction pattern (Fig. 2).
It is worth noting that the SA-1 composition was
obtained from eutectic glass S-1, and its
crystallization products encompass not only strontium
anorthite but also strontium metasilicate and
strontium gelenite. The formation of strontium
anorthite from strontium metasilicate and strontium
gelenite due to their interaction with crystalline fillers
is the most energy-efficient (Table 4). Tridymite,
which is a product of the crystallization of S-2 glass,
is less active in relation to crystalline fillers (Table 4).
This is apparently the reason for the less intense
diffraction pattern of the strontium-anorthite
composition SA-2 sintered at 9000C.

Considering the above, using eutectic glass
S-1 is most appropriate for obtaining low-temperature
strontium-anorthite ceramics with a high degree of
sintering. The crystallization of such glass occurs
with the formation of the strontium-anorthite phase,
as well as strontium metasilicate and strontium
gelenite.

Conclusions
Possible reaction pathways for the formation

of strontium anorthite phase at the triple eutectic
points in the SrO–Al2O3–SiO2 system have been
determined through thermodynamic calculations.
The eutectic points were selected in the region of
strontium anorthite crystallization and had a
temperature not exceeding 14000C. The formation
of strontium anorthite is most likely in the interaction
of eutectic glass components (SrO⋅SiO2 and
2SrO⋅Al2O3⋅SiO2) with Al2O3⋅2SiO2, which is a
product of kaolinite dehydration. At the same time,
strontium anorthite is the only final product of the
interaction of the components of glasses of eutectic
compositions S-1 and S-2 with crystalline fillers. The
determined regularities make it possible to make a
reasonable choice of glass in the SrO–Al2O3–SiO2

system with the lowest melting temperature for the
further manufacture of low-temperature strontium-
anorthite ceramics.
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ÒÅÐÌÎÄÈÍÀÌ²×ÍÈÉ ÀÍÀË²Ç ÐÅÀÊÖ²É
ÓÒÂÎÐÅÍÍß ÑÒÐÎÍÖ²ªÂÎÃÎ ÀÍÎÐÒÈÒÓ ÏÐÈ
ÂÈÏÀË² ÒÅÐÌÎÑÒ²ÉÊÎ¯ ÊÅÐÀÌ²ÊÈ ÍÀ ÎÑÍÎÂ²
ÅÂÒÅÊÒÈ×ÍÈÕ ÑÒÅÊÎË ÑÈÑÒÅÌÈ SrO–Al2O3–SiO2

Çàé÷óê Î.Â., Ñóõèé Ê.Ì., Àìåë³íà Î.À., Ãîðäººâ Þ.Ñ.,
Ô³ëîíåíêî Ä.Â., Ðóäíºâà Ë.Ë., Ñóõà ².Â., Ãàëóøêà Ñ.À.

Òåðìîñò³éê³ êåðàì³÷í³ ìàòåð³àëè äëÿ çàáåçïå÷åííÿ
íåîáõ³äíèõ ïîêàçíèê³â ìåõàí³÷íî¿ ì³öíîñò³, åðîç³éíî¿
ñò³éêîñò³ ³ ñò³éêîñò³ äî âèñîêîòåìïåðàòóðíîãî îêèñíåííÿ
ïîâèíí³ âîëîä³òè âèñîêèì ñòóïåíåì ñï³êàííÿ. Ïðîòå ïîøóê
åôåêòèâíèõ øëÿõ³â äîñÿãíåííÿ âèñîêîãî ñòóïåíÿ ñï³êàííÿ
êåðàì³÷íèõ ìàòåð³àë³â íà îñíîâ³ ñèñòåìè SrO–Al2O3–SiO2 ïðè
çíèæåíèõ òåìïåðàòóðàõ ïîòðåáóº âåëèêîãî îá’ºìó åêñïåðè-
ìåíòàëüíèõ äîñë³äæåíü. Ìåòîþ äàíî¿ ðîáîòè º òåðìîäèíà-
ì³÷íèé àíàë³ç ðåàêö³é óòâîðåííÿ ñòðîíö³é-àíîðòèòîâî¿ ôàçè
â òî÷êàõ ïîòð³éíèõ åâòåêòèê ñèñòåìè SrO–Al2O3–SiO2 â óìî-
âàõ íèçüêîòåìïåðàòóðíîãî âèïàëó. Åâòåêòè÷í³ òî÷êè áóëè
îáðàí³ íà ä³ëÿíö³ êðèñòàë³çàö³¿ ñòðîíö³ºâîãî àíîðòèòó ³ ìàëè
òåìïåðàòóðó, ÿêà íå ïåðåâèùóâàëà 14000Ñ. Âñòàíîâëåíî, ùî
ó âèïàäêó äîòðèìàííÿ ñòåõ³îìåòðè÷íîãî ñï³ââ³äíîøåííÿ
ê³íöåâèì ïðîäóêòîì âçàºìîä³¿ êîìïîíåíò³â åâòåêòè÷íèõ ñòå-
êîë S-1 ³ S-2 ç ï³äøèõòîâíèìè êîìïîíåíòàìè º ñòðîíö³é-
àíîðòèòîâà ôàçà. Íàéá³ëüø éìîâ³ðíèì º óòâîðåííÿ ñòðîí-
ö³ºâîãî àíîðòèòó ïðè âçàºìîä³¿ êîìïîíåíò³â åâòåêòè÷íèõ
ñòåêîë ç Al2O3⋅2SiO2, ÿêèé º ïðîäóêòîì äåã³äðàòàö³¿ êàîë³-
í³òó (Al2O3⋅2SiO2⋅2H2O). Âñòàíîâëåíî, ùî ñïîëóêè SrO⋅SiO2

³ 2SrO⋅Al2O3⋅SiO2 ó ïîð³âíÿíí³ ç òðèäèì³òîì SiO2 ïðîÿâëÿ-
þòü íàéá³ëüøó àêòèâí³ñòü ïðè âçàºìîä³¿ ç ï³äøèõòîâíèìè
êîìïîíåíòàìè â íàïðÿì³ óòâîðåííÿ ôàçè ñòðîíö³ºâîãî
àíîðòèòó. ßê ðåçóëüòàò ñï³êàííÿ êîìïîçèö³é ñòðîíö³é-àíîð-
òèòîâîãî ñêëàäó ïðè òåìïåðàòóð³ 9000Ñ îáóìîâëþº ñóòòºâå
çá³ëüøåííÿ âì³ñòó êðèñòàë³÷íî¿ ôàçè ñòðîíö³ºâîãî àíîðòè-
òó. Âèçíà÷åí³ çàêîíîì³ðíîñò³ äàþòü çìîãó çä³éñíèòè îá-
´ðóíòîâàíèé âèá³ð ñêëà â ñèñòåì³ SrO–Al2O3–SiO2 äëÿ ïî-
äàëüøîãî âèãîòîâëåííÿ íèçüêîòåìïåðàòóðíî¿ ñòðîíö³é-
àíîðòèòîâî¿ êåðàì³êè.

Êëþ÷îâ³ ñëîâà: ñòðîíö³é-àíîðòèòîâà êåðàì³êà,
åâòåêòè÷íå ñêëî, ñèñòåìà SrO–Al2O3–SiO2, òåðìîäèíàì³÷íèé
àíàë³ç, ðåíòãåíîôàçîâèé àíàë³ç.

THERMODYNAMIC ANALYSIS OF THE REACTIONS OF
STRONTIUM ANORTHITE FORMATION DURING THE
FIRING OF THERMAL SHOCK RESISTANCE CERAMICS
BASED ON THE EUTECTIC GLASSES OF THE
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Thermal shock resistance ceramic materials must have a
high degree of sintering to ensure the required mechanical strength,
erosion resistance, and resistance to high-temperature oxidation.
However, the search for effective ways to achieve a high degree
of sintering of ceramic materials based on the SrO–Al2O3–SiO2

system at low temperatures requires a large amount of experimental
research. The aim of this work is to analyze thermodynamically
the reactions of strontium-anorthite phase formation at the points
of triple eutectics of the SrO–Al2O3–SiO2 system under low-
temperature firing conditions. The eutectic points were selected
in the region of strontium anorthite crystallization and had a
temperature not exceeding 14000C. It has been established that
in the case of compliance with the stoichiometric ratio, the final
product of the interaction of the components of eutectic glasses
S-1 and S-2 with the charging components is the strontium
anorthite phase. The most probable is the formation of strontium
anorthite in the interaction of eutectic glass components with
Al2O3⋅2SiO2, which is a product of kaolinite dehydration
(Al2O3⋅2SiO2⋅2H2O). It has been found that the compounds
SrO⋅SiO2 and 2SrO⋅Al2O3⋅SiO2 are most active in the interaction
with the charging components in the direction of formation of
the strontium anorthite phase than SiO2 tridymite. As a result,
the sintering of strontium-anorthite compositions at a temperature
of 9000C causes a significant increase in the content of the
crystalline phase of strontium anorthite. The determined patterns
allow making a reasonable choice of glass in the SrO–Al2O3–SiO2

system for the further manufacture of low-temperature strontium-
anorthite ceramics.

Keywords: strontium-anorthite ceramics; eutectic glass;
SrO–Al2O3–SiO2 system; thermodynamic analysis; X-ray phase
analysis.
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