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To synthesize special multimineral cements, it is necessary to have information concerning

binding properties of individual phases being part of given cements. Despite numerous

studies, there are not yet clear theoretical criteria to evaluate the behavior of various oxide

compounds (if only qualitatively, not to mention quantitatively) with respect to their

possible use in chemistry of special cements. Therefore, the development of corresponding

quantitative dependences as well the ascertainment of the physical and chemical conditions

determining the binding properties remain the actual task of chemistry of binding materials.

Our study shows that a certain range of relative electronegativity values, where compounds

under consideration reveal their binding properties, can be determined clearly by means of

the concept of electronegativity. It is ascertained that some binary and ternary compounds

(about 100) lie within a certain range of relative electronegativity, including those ones

which binding properties have not been fully studied yet. Besides, the obtained data will

allow selecting the most favorable conditions for compound hardening. Thus, in terms of

our findings, the binding properties of oxide compounds and prospects of their application

in special cement technology can be evaluated.
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Introduction

Special cements are widely used in metallurgy
and machine manufacturing (melting furnace lining,
ore agglomeration, mould making, and exothermic
mixtures), electrical engineering and electronics
(inorganic adhesives, resistors, and electrical
compounds), laser engineering (matrix for laser and
luminophors), chemical and petroleum refining
industry (corrosion-resistant cements, fire protection
of reactors, granulation and pelletizing of powdered
materials, catalysts and catalyst carriers), nuclear
power engineering (biological shielding), etc.

Oxide compounds are included in all types of
cements that are the most important in practice.
That is why great attention is paid to studying the
features determining the binding properties of
mentioned compounds when they interact with water.
Nowadays, a number of empirical and semi-empirical
generalizations in term of accumulated experimental
data are made. These generalizations allow evaluating
a possible use of some oxide compounds in the
production of special cements. However, the

generalizations have mainly a qualitative character.
First of all, Zhuravlev’s work [1] should be

mentioned among the studies devoted to the problem
concerned. On the basis of the Mendeleev’s periodic
law, he theoretically substantiated the binding
properties of a number chemical compounds, such
as calcium silicates, aluminates and ferrites, and
experimentally confirmed theoretical statements.
Having studied binding properties in 42 binary
systems, Zhuravlev formulated some postulates
characterizing binding properties of various oxide
compounds as follows:

1) compounds like silicates, aluminates and
ferrites of second group elements of Mendeleev
periodic table, which are placed in even-numbered
rows, exhibit binding properties; however,
compounds of elements placed in odd-numbered
rows of the same group do not show binding
properties. From the point of view of crystal
chemistry, it means that binding properties are typical
of compounds, which have ionic radius of cations
more than 1.03 Å;
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2) binding properties are manifested in those
compounds that have basicity of 2 and more.

However, some recent experimental data show
that Zhuravlev’s postulates are not always true.

As for the first postulate, it quite closely agrees
with the fact that solubility decreases with increasing
lattice energy. Since lattice energy is increased with
decreasing ionic radius, it can be assumed that low
solubility of beryllium, magnesium and zinc silicates
results in regularities that have been observed by
Zhuravlev. However, under hydrothermal hardening
conditions, magnesium silicate reveals some binding
properties.

With regard to the second postulate, it should
be emphasized that åðó closest analogues of silicates,
stannates and plumbates, display binding properties
at the basicity of 1. This suggests that binding
properties depends not only on the basicity of a
compound but also on its chemical activity. For
example, when moving from calcium monoaluminate
to strontium and barium monoaluminates, their
activity increases, and, consequently, mechanical
strength of monoaluminates increases.

Thus, despite numerous studies, there are no
clear theoretical criteria to evaluate the behavior of
various oxide compounds (if only qualitatively, not
to mention quantitatively) concerning the possibility
of their use in the production of special cements.

To synthesize special multimineral cements, it
is necessary to have information about the binding
properties of individual phases being part of given
cements. From this point of view, the most promising
way for the creation of new binding materials involves
studying not only ordinary binders but also their
analogues. In particular, the investigation of
germanates and gallates of alkaline-earth elements
should be performed, which are characterized by a
combination of the following useful properties:
refractoriness, high density, mechanical strength, etc.
Besides, it is known that some compounds show
binding properties under normal conditions, while
other compounds (for instance, metasilicates and
titanates of alkaline earth elements) are inert under
normal conditions and exhibit binding properties at
the hardening under conditions of elevated
temperatures.

Thus, the development of quantitative
dependences and the ascertainment of the
physicochemical conditions determining the binding
properties is an urgent and important problem in
chemistry of binding materials.

Theory

Binders are combination of two chemical
reagents: a solid powder and a liquid. The occurrence

of binding properties results from chemical
interaction between reagents. To bring out the
regularities in binding properties, it is necessary to
evaluate the reactivity of cement compounds with
respect to water, when powder and liquid are an
oxide compound (like calcium silicates) and water,
respectively. Since reactions of calcium silicates and
their analogues with water are acid-base interactions,
their rate obviously will be determined by extent of
difference in acid-base properties of the starting
reagents, i.e. mineral compounds and water.

Traditional chemical methods for the evaluation
of acid-base properties of silicates and their analogues
are not applicable because these compounds are
hardly dissolved in water. This e does not allow
characterizing their acid-base properties by means
of pH determination [2].

To estimate acid-base properties of silicates,
Batsanov proposed to use the values of compounds
electronegativities [3]. The concept of
electronegativity (EN) is important not only for
theoretical chemistry but also for mineralogy, since
the use of EN data can explain the regularities of
changes in properties of minerals and chemical
compounds.

Atom electronegativity is a measure of atom
affinity for an electron. According to Lewis’s theory,
EN allows characterizing acid or base properties of
an atom. Sanderson showed that the EN values of
oxides are inversely proportional to the pH values
measured after dissolution of oxides in water [3].
Therefore, the EN conception can be used for
studying the compound acid-base properties.

Fedorov [4] proposed to use the concept of
electronegativity for prediction of binding properties
of oxide compounds. Fedorov calculated
electronegativities (ENcomp) of calcium silicates and
aluminates-like compounds, such as silicates,
stannates, plumbates, titanates and aluminates of
alkali and alkaline-earth elements, for which the
binding properties were known. The values of
compounds electronegativities were calculated in
accordance with Sanderson’s technique as a
geometric mean of electronegativities of the elements
forming a given compound. A comparison of the
values of compound relative electronegativity (ENrel),
obtained by dividing ENcomp by the water
electronegativity (EN(H2O)), allowed drawing the
conclusion that the binding properties appeared only
for compounds corresponding to a certain range of
ENrel.

According to the calculated values of ENrel,
Fedorov classified the studied compounds into three
groups: 1) compounds that do not form cement stone
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because of too much intensive interaction with water;
2) compounds that have binding properties; and 3)
compounds that are not hardened due to low
reactivity with respect to water.

However, analyzing the results of calculations
performed by Fedorov, we revealed numerous
inaccuracies and, consequently, the range of ENrel,
well where binding properties occur, must be revised.
For example, EN(H2O) value calculated according
to Sanderson’s technique is equal to 4.0343, while
the value calculated by Fedorov is 4.04. Besides, he
did not consider compounds discovered in recent
years that are the analogues of calcium silicates and
aluminates (for instance, germanates and gallates of
alkaline-earth elements). Moreover, the data
concerning EN of complex ternary oxide compounds
and such important compounds of cement chemistry
as ferrites of alkaline-earth elements are not available.

Therefore, we calculated in the present study
the ENcomp. values for 168 silicates, germanates,
stannates, plumbates, titanates, aluminates, gallates,
ferrites, alumoferrites, and aluminosilicates of alkali
and alkaline-earth elements as well as zirconium-
containing compounds by using the electronegativity
concept in order to determine the range of ENrel,
where compounds show binding properties. This
allowed us to select the most favorable compound
that can be applied as binding materials.

The initial data for EN calculation were taken
from ref. [2]. The experimental data concerning the
presence of binding properties were taken from
previous publications [5–14].

Results and discussion

Results of the calculations of EN for silicates
and aluminates for the elements from the first and
second groups of periodic table are given in Tables
1–9.

Our investigation shows that a certain range of
relative electronegativity values, where compounds
exhibit binding properties, can be clearly determined.
The numerous groups of binary and ternary
compounds (about 100) are present within this range,
including those compounds which binding properties
have not been completely studied yet.

The oxide compounds with ENrel=0.55–0.85
display binding properties under normal conditions,
while those with ENrel=0.74–0.90 show their binding
properties under hydrothermal conditions.
Compounds that do not form strength cement stone
are as follows: with low ENrel (less than 0.72) due to
too much intensive interaction with water and with
high ENrel values (more than 0.90) due to low
reactivity relative to water.

As can be seen form the obtained data, the

compounds having high ENrel values show binding
properties only at autoclave treatment. However,
autoclave treatment is not effective for compounds
having ENrel<0.80, moreover it is even harmful for
compounds with ENrel<0.77 because binding
properties disappear.

Thus, Table 10 summarizes the refined ranges

Binding properties* 

Compound ENcomp ENrel 
under 

normal 
conditions 

under 
hydrothermal 

conditions 
2Na2OSiO2 1.98 0.49 – – 

2Li2OSiO2 2.03 0.50 – – 

K2OSiO2 2.21 0.55 + – 

Na2OSiO2 2.38 0.59 + – 

Li2OSiO2 2.42 0.60 + – 

4BaOSiO2 2.70 0.67   

3BaOSiO2 2.80 0.69 + – 

Na2O2SiO2 2.86 0.71 + – 

3SrOSiO2 2.87 0.71 + + 

Li2O2SiO2 2.89 0.72 + – 

2BaOSiO2 2.96 0.73 + – 

3CaOSiO2 2.97 0.74 + + 

5BaО3CaО4SiO2 3.02 0.75 + + 

2SrOSiO2 3.03 0.75 + + 

2CaOSiO2 3.12 0.77 + + 

K2O4SiO2 3.22 0.80 + + 

3CaO2SiO2 3.23 0.80 – + 

BaOSiO2 3.27 0.81 – + 

SrOSiO2 3.33 0.83 – + 

2MgOSiO2 3.34 0.83 –  
BaО2CaО3SiO2 3.35 0.83 – + 

CaOSiO2 3.39 0.84 – + 

2BaO3SiO2 3.46 0.86   

5BaO8SiO2 3.48 0.86   
3BaO5SiO2 3.50 0.87   

MgOSiO2 3.57 0.88 – – 

BaO2SiO2 3.58 0.89 –  

Al2O3SiO2 3.73 0.92 – – 

2CdOSiO2 3.87 0.96 – – 

CdOSiO2 3.95 0.98 – – 

2ZnOSiO2 3.97 0.98 – – 

ZnOSiO2 4.02 0.99 – – 

Table  1

Relationship between electronegativities of silicates and
their binding properties

Note: + – the presence of binding properties has been established;

– – the absence of binding properties has been established;

 – the binding properties are suggested;  – the absence of

binding properties is suggested.
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Table  2

Relationship between electronegativities of germanates
and their binding properties

*Note: see the footnote to Table 1.

Binding properties* 

Compound ENcomp ENrel 
under 

hydrothermal 
conditions 

under 
hydrothermal 

conditions 
3BaOGeO2 2.90 0.72 +  
3SrOGeO2 2.98 0.74   

3CaOGeO2 3.08 0.76 + + 

2BaOGeO2 3.10 0.77 + + 

2SrOGeO2 3.17 0.79   
5BaО3CaО4GeO2 3.18 0.79   

3BaO2GeO2 3.26 0.81 +  

2CaOGeO2 3.26 0.81 + + 

3CaO2GeO2 3.41 0.85 + + 

2MgOGeO2 3.48 0.86   

BaOGeO2 3.49 0.87 – + 

SrOBaO2GeO2 3.52 0.87   

SrOGeO2 3.54 0.88   

СаOBaO2GeO2 3.55 0.88   
СaOSrO2GeO2 3.58 0.89   
CaOGeO2 3.62 0.90 –  
MgOGeO2 3.79 0.94   

SrO4GeO2 3.84 0.95   
CaO2GeO2 3.92 0.97   

BaO4GeO2 4.17 1.03   
CaO4GeO2 4.22 1.05   

BaO19GeO2 4.49 1.11   

 

Binding properties* 

Compound ENcomp ENrel 
under 

hydrothermal 
conditions 

under 
hydrothermal 

conditions 
2BaOSnO2 3.04 0.75 + – 

2SrOSnO2 3.10 0.77 + – 

2CaOSnO2 3.20 0.79 + + 

BaOSnO2 3.39 0.84 + + 

2MgOSnO2 3.43 0.85 – + 

SrOSnO2 3.44 0.85 + + 

CaOSnO2 3.51 0.87 – + 

2CdOSnO2 3.96 0.98 – – 

CdOSnO2 4.08 1.01 – – 

 

Table  3

Relationship between electronegativities of stannates and
their binding properties

*Note: see the footnote to Table 1.

Table  4

Relationship between electronegativities of plumbates and
their binding properties

*Note: see the footnote to Table 1.

Binding properties* 

Compound ENcomp ENrel 
under 

hydrothermal 
conditions 

under 
hydrothermal 

conditions 
2BaOРbO2 3.11 0.77 + – 

2SrOРbO2 3.18 0.79 + – 

2CaOРbO2 3.27 0.81 + + 

BaOРbO2 3.51 0.87 + + 

SrOРbO2 3.56 0.88 + + 

СaOРbO2 3.63 0.90 + + 

2CdOРbO2 4.06 1.01 – – 

CdO2РbO2 4.37 1.08 – – 

 

Table  5

Relationship between electronegativities of titanates and
their binding properties

*Note: see the footnote to Table 1.

Binding properties* 

Compound ENcomp ENrel 
under 

hydrothermal 
conditions 

under 
hydrothermal 

conditions 
3BaOТіО2 2.76 0.68 +  
3SrOТіО2 2.83 0.70   

2BaOТіО2 2.90 0.72 + + 

3CaOТіО2 2.93 0.73 +  

2SrOТіО2 2.97 0.74 + + 

3BaO2ТіО2 3.02 0.75 +  

2CaOТіО2 3.06 0.76 + + 

3SrO2ТіО2 3.08 0.76   
4SrO3ТіО2 3.12 0.77   

3CaO2ТіО2 3.16 0.78 + + 

BaOТіО2 3.18 0.79 – + 

4CaO3ТіО2 3.20 0.79   

SrOТіО2 3.23 0.80 – + 

2MgOТіО2 3.28 0.81 –  

CaOТіО2 3.30 0.82 – + 

BaO2ТіО2 3.45 0.86 – + 

MgOТіО2 3.47 0.86 – + 

MgO2ТіО2 3.64 0.90 – – 

BaO4ТіО2 3.66 0.91 – – 

2CdOТіО2 3.79 0.94 – – 

CdOТіО2 3.84 0.95 – – 

2ZnOТіО2 3.89 0.96 – – 

ZnOТіО2 3.91 0.97 – – 
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Table  6

Relationship between electronegativities of aluminates and
their binding properties

*Note: see the footnote to Table 1.

Compound ENcomp ENrel Binding properties* 
10BaOAl2O3 2.49 0.62  
8BaOAl2O3 2.55 0.63  
7BaOAl2O3 2.57 0.64  
5BaOAl2O3 2.65 0.66  
4BaOAl2O3 2.71 0.67  
2BaO2SrОAl2O3 2.74 0.68  
3BaOСаОAl2O3 2.75 0.68 – 

4SrOAl2O3 2.77 0.69 + 

3BaOAl2O3 2.79 0.69 + 

3SrOAl2O3 2.85 0.71 + 

3CaOAl2O3 2.93 0.73 + 
12CaO7Al2O3 3.07 0.76 + 

BaOAl2O3 3.11 0.77 + 

SrOAl2O3 3.15 0.78 + 

2СaOSrО3Al2O3 3.18 0.79 + 

CaOAl2O3 3.19 0.79 + 

BaO2СаО4Al2O3 3.23 0.80 + 

SrO2Al2O3 3.29 0.82 + 

CaO2Al2O3 3.32 0.82 + 

BaO6Al2O3 3.42 0.84 – 
SrO6Al2O3 3.43 0.85 – 

CaO6Al2O3 3.44 0.85 – 

 

Table  7

Relationship between electronegativities of gallates and
their binding properties

*Note: see the footnote to Table 1.

Compound ENcomp ENrel Binding properties* 
4BaOGa2O3 2.93 0.73  
4SrOGa2O3 3.00 0.74 + 

7SrO2Ga2O3 3.06 0.76  
3BaOGa2O3 3.07 0.76 + 

3SrOGa2O3 3.13 0.78  

3CaO2Ga2O3 3.20 0.79  
3CaOGa2O3 3.21 0.80 + 

3SrO2Ga2O3 3.45 0.86  
BaOGa2O3 3.60 0.89 + 

SrOGa2O3 3.64 0.90 + 

CaOGa2O3 3.69 0.92 + 

SrO2Ga2O3 3.90 0.97 + 

CaO2Ga2O3 3.94 0.98 + 

BaO6Ga2O3 4.14 1.03  

SrO6Ga2O3 4.15 1.03  

CaO6Ga2O3 4.16 1.03  

 

Table  8

Relationship between electronegativities of ferrites and
their binding properties

*Note: see the footnote to Table 1.

Compound ENcomp ENrel Binding properties*

5BaOFe2O3 2.84 0.70  
7BaO2Fe2O3 3.00 0.74  
7SrO2Fe2O3 3.06 0.76  
3BaOFe2O3  3.07 0.76 + 

3SrOFe2O3 3.13 0.78  
2BaOFe2O3  3.27 0.81 + 

2SrOFe2O3 3.33 0.83 + 

2CaOFe2O3 3.40 0.84 + 

3SrO2Fe2O3 3.46 0.86  
BaOFe2O3  3.61 0.89 – 

SrOBaO2Fe2O3  3.63 0.90 – 

SrOFe2O3 3.65 0.91 – 

CaOBaO2Fe2O3 3.66 0.91 – 

CaOFe2O3  3.71 0.92 – 

2BaO3Fe2O3  3.79 0.94 – 

CaO2Fe2O3  3.95 0.98 – 

BaO6Fe2O3  4.16 1.03 – 

SrO6Fe2O3 4.17 1.03 – 

 

of ENrel values for such compounds as silicates and
aluminates. These results allow evaluating the binding
properties and selecting the most favorable hardening
conditions.

It should be noted that the development of
new special cement compositions in terms of both
ternary oxide compounds [5,8,12] and even more
complicated ones [13,14] is of great interest. The
approach given on the present work is very promising
to this end. For instance, zirconates of alkaline-earth
elements do not show any binding properties and
their ENrel values are not included in the range
corresponding to the presence of binding properties.
However, a ternary compound, calcium
aluminozirconate 7ÑàÎ3Al2O3ZrO2 (ENrel=0.76),
exhibits binding properties and is an important
component of zirconium-containing refractory
cements [10]. The analysis of the obtained data shows
that some zirconosilicates that are hardened under
hydrothermal conditions can be used for the
production of special binders, including bioactive
materials [15].

In our opinion, our data will contribute to the
study of the binding properties of complicated oxide
compounds containing both polyatomic cations and
complex anions.
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Table  9

Relationship between electronegativities of some ternary and quaternary compounds and their binding properties

*Note: see the footnote to Table 1.

Table  10

Electronegativity value ranges where oxide compounds show their binding properties

Binding properties* 
Compound ENcomp ENrel 

under hydrothermal conditions under hydrothermal conditions 

20CaO3MgO13Al2O33SiO2 2.82 0.70 + – 

7СаО3Al2O3ZrO2 3.07 0.76 + – 

4СаОAl2O3Fe2O3 3.21 0.80 + + 

2CаОAl2O3SiO2 3.28 0.81 – + 

6SrOZrO25SiO2 3.31 0.82   
7SrOZrO26SiO2 3.31 0.82   
3ВаО3Al2O32SiO2 3.32 0.82 – + 

3СаОZrO22SiO2 3.36 0.83 – + 

2SrO6Al2O3ZrO2 3.40 0.84   

ВаОAl2O3SiO2 3.45 0.86 – + 

ВаОAl2O32SiO2 3.55 0.88 – + 

SrОAl2O32SiO2 3.57 0.88   
2СаОZrO24SiO2 3.59 0.89 – – 

CaОAl2O32SiO2 3.60 0.89 – – 

2ВаО2ZrO23SiO2 3.61 0.90   
SrOZrO22SiO2 3.70 0.92   
СаОZrO22SiO2 3.73 0.93   

ВаОZrO23SiO2 3.77 0.94   

 

According to our calculation According to Fedorov's calculation 
Normal conditions Hydrothermal conditions Normal conditions Hydrothermal conditionsCompounds 
ENcomp ENrel ENcomp ENrel ENcomp ENrel ENcomp ENrel 

Silicates 2.80–3.22 0.69–0.80 2.97–3.39 0.74–0.84 2.73–3.00 0.68–0.74 3.31–3.38 0.82–0.83 
Germanates 2.90–3.41 0.72–0.85 2.90–3.62 0.72–0.90 – – – – 
Stannates 3.04–3.44 0.75–0.85 3.20–3.51 0.79–0.87 2.87–3.31 0.71–0.82 3.00–3.29 0.74–0.81 
Plumbates 3.11–3.63 0.77–0.90 3.27–3.63 0.81–0.90 2.87–3.27 0.70–0.81 2.97–3.27 0.73–0.81 
Titanates 2.76–3.16 0.68–0.77 2.90–3.47 0.72–0.86 2.75–2.90 0.68–0.72 – – 
Aluminates 2.77–3.32 0.69–0.82 – – 2.76–3.01 0.68–0.74 – – 
Gallates 3.00–3.94 0.74–0.98 – – – – – – 

Ferrites 3.00–3.40 0.74–0.84 – – – – – – 

 
It is obvious that electronegativity cannot be a

single criterion determining binding properties.
However, it should be taken into consideration when
evaluating the behavior of various oxide compounds
with regard to the potential binding properties.

Conclusions

The values of relative electronegativity for more
than 168 silicates, germanates, stannates, plumbates,
titanates, aluminates, gallates, ferrites, alumoferrites
and aluminosilicates of alkali and alkaline-earth
elements as well as zirconium-containing compounds
have been calculated by using the Batsanov’s

electronegativity concept. We have revised the range
of relative electronegativities, where compounds
display binding properties. A great number of binary
and ternary compounds (about 100) are within the
specified range. In terms of our data, the binding
properties of oxide compounds (including those
which binding properties have not been completely
studied yet) and possibility of their application in
special cements technology can be evaluated. Besides,
the obtained data will allow selecting the most
favorable conditions for compound hardening.
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Â’ßÆÓ×² ÂËÀÑÒÈÂÎÑÒ² ÎÊÑÈÄÍÈÕ ÑÏÎËÓÊ
ÑÏÅÖ²ÀËÜÍÈÕ ÖÅÌÅÍÒ²Â ÏÐÈ ÂÇÀªÌÎÄ²¯ Ç
ÂÎÄÎÞ

Â.Â. Òàðàíåíêîâà, ß.Ì. Ï³òàê, Ã.Ì. Øàáàíîâà

Äëÿ ö³ëåñïðÿìîâàíîãî ñèíòåçó ñïåö³àëüíèõ ïîë³ì³íåðàëü-
íèõ öåìåíò³â íåîáõ³äíî ìàòè ³íôîðìàö³þ ïðî â’ÿæó÷³ âëàñòè-
âîñò³ îêðåìèõ ôàç, ùî âõîäÿòü äî ¿õ ñêëàäó. Íåçâàæàþ÷è íà
÷èñëåíí³ äîñë³äæåííÿ, äîòåïåð íåìàº ÷³òêèõ òåîðåòè÷íèõ êðè-
òåð³¿â (õî÷à á ÿê³ñíèõ, íå êàæó÷è âæå ïðî ê³ëüê³ñí³) äëÿ îö³íþ-
âàííÿ ïîâåä³íêè ð³çíèõ îêñèäíèõ ñïîëóê ùîäî ìîæëèâîñò³ ¿õ
âèêîðèñòàííÿ â õ³ì³¿ ñïåö³àëüíèõ öåìåíò³â. Òîìó àêòóàëüíîþ
ïðîáëåìîþ õ³ì³¿ â’ÿæó÷èõ ìàòåð³àë³â º ðîçðîáêà ê³ëüê³ñíèõ çà-
ëåæíîñòåé, à òàêîæ âèÿâëåííÿ ô³çèêî-õ³ì³÷íèõ óìîâ, ùî âèç-
íà÷àþòü íàÿâí³ñòü â’ÿæó÷èõ âëàñòèâîñòåé. Íàìè ïîêàçàíî,
ùî çà äîïîìîãîþ êîíöåïö³¿ åëåêòðîíåãàòèâíîñò³ ìîæíà äî-
ñèòü ÷³òêî âèçíà÷èòè ïåâíèé ³íòåðâàë çíà÷åíü â³äíîñíèõ åëåê-
òðîíåãàòèâíîñòåé, â ÿêîìó ðîçãëÿíóò³ ñïîëóêè âèÿâëÿþòü â’ÿ-
æó÷³ âëàñòèâîñò³. Âñòàíîâëåíî, ùî â ìåæàõ âèçíà÷åíîãî ³íòåð-
âàëó çíàõîäèòüñÿ ÷èñëåííà ãðóïà á³íàðíèõ ³ ïîòð³éíèõ ñïîëóê
(áëèçüêî 100), âêëþ÷íî ç òèìè, â’ÿæó÷³ âëàñòèâîñò³ ÿêèõ ùå
íå âèâ÷åí³ ïîâí³ñòþ. Êð³ì òîãî, îòðèìàí³ äàí³ äîçâîëÿòü âèá-
ðàòè íàéá³ëüø ñïðèÿòëèâ³ óìîâè äëÿ òâåðäíåííÿ öèõ ñïîëóê.
Òàêèì ÷èíîì, íà îñíîâ³ îòðèìàíèõ äàíèõ ìîæíà îö³íèòè íà-
ÿâí³ñòü â’ÿæó÷èõ âëàñòèâîñòåé îêñèäíèõ ñïîëóê ³ ïåðñïåêòè-
âè ¿õ çàñòîñóâàííÿ â òåõíîëîã³¿ ñïåö³àëüíèõ öåìåíò³â.

Êëþ÷îâ³ ñëîâà: êèñëîòíî-îñíîâí³ âëàñòèâîñò³,
åëåêòðîíåãàòèâí³ñòü, â’ÿæó÷³ âëàñòèâîñò³, óìîâè òâåðäíåííÿ,
ñïåö³àëüí³ öåìåíòè.

BINDING PROPERTIES OF OXIDE COMPOUNDS OF
SPECIAL CEMENTS IN INTERACTION WITH WATER

V.V. Taranenkova *, Ya.N. Pitak, G.N. Shabanova

National Technical University «Kharkiv Polytechnic Institute»,
Kharkiv, Ukraine

* e-mail: taranenkova@ukr.net

To synthesize special multimineral cements, it is necessary to
have information concerning binding properties of individual phases
being part of given cements. Despite numerous studies, there are not
yet clear theoretical criteria to evaluate the behavior of various oxide
compounds (if only qualitatively, not to mention quantitatively) with
respect to their possible use in chemistry of special cements. Therefore,
the development of corresponding quantitative dependences as well
the ascertainment of the physical and chemical conditions determining
the binding properties remain the actual task of chemistry of binding
materials. Our study shows that a certain range of relative
electronegativity values, where compounds under consideration reveal
their binding properties, can be determined clearly by means of the
concept of electronegativity. It is ascertained that some binary and
ternary compounds (about 100) lie within a certain range of relative
electronegativity, including those ones which binding properties have
not been fully studied yet. Besides, the obtained data will allow
selecting the most favorable conditions for compound hardening.
Thus, in terms of our findings, the binding properties of oxide
compounds and prospects of their application in special cement
technology can be evaluated.

Keywords: acid-base properties; electronegativity; binding
properties; hardening conditions; special cements.
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