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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
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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 A;

Binding properties of oxide compounds of special cements in interaction with water
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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 epy 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 (EN,,,,,) 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 (EN,,),
obtained by dividing EN,,,, by the water
electronegativity (EN(H,0)), 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 EN_,
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 EN,,,
well where binding properties occur, must be revised.
For example, EN(H,0) 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 EN,,,, 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 EN g,
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 EN,,=0.55—0.85
display binding properties under normal conditions,
while those with EN,,=0.74—0.90 show their binding
properties under hydrothermal conditions.
Compounds that do not form strength cement stone
are as follows: with low EN_, (Iess than 0.72) due to
too much intensive interaction with water and with
high EN,, values (more than 0.90) due to low
reactivity relative to water.

As can be seen form the obtained data, the

Table 1
Relationship between electronegativities of silicates and
their binding properties

Binding properties
under under
Compound ENeomp  ENve normal | hydrothermal
conditions| conditions
2Na,0-Si0, 1.98 |0.49 - -
2Li,0-Si0, 2.03 10.50 - -
K,0-SiO, 221 [0.55 + -
Na,0-Si0, 2.38 |[0.59 + -
Li,0-Si0, 242 |0.60 + -
4Ba0-Si0, 2.70 |0.67 A X
3Ba0-Si0, 2.80 |0.69 + -
Na,0-2Si0, 2.86 [0.71 + -
3SrO-SiO, 2.87 10.71 + +
Li,0-2Si0, 2.89 10.72 + -
2Ba0-Si0, 2.96 [0.73 + -
3Ca0-Si0, 297 10.74 + +
5Ba0-3Ca0-4Si0, | 3.02 | 0.75 + +
2Sr0-Si0, 3.03 |0.75 + +
2Ca0-Si0, 3.12 |0.77 + +
K,0-4Si0, 322 10.80 + +
3Ca0-2Si0, 323 10.80 - +
Ba0-Si0O, 327 10.81 - +
Sr0-Si0, 3.33 |0.83 - +
2Mg0O-SiO, 334 |0.83 - A
Ba0-2Ca0-3Si0, 335 |0.83 - +
Ca0-Si0O, 339 |0.84 - +
2Ba0-3Si0, 346 |0.86 X
5Ba0-8Si0, 348 |0.86 x
3Ba0-5Si0, 3.50 |0.87 X x
MgO-SiO, 3.57 |0.88 - -
Ba0-2Si0, 3.58 10.89 - x
Al,05-Si0, 373 10.92 - -
2CdO-SiO, 3.87 10.96 - -
CdO-SiO, 395 1098 - -
27n0-Si0, 397 10.98 - -
Zn0-Si0, 4.02 1099 - -

Note: + — the presence of binding properties has been established;
— — the absence of binding properties has been established;
A — the binding properties are suggested; x — the absence of
binding properties is suggested.

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

Thus, Table 10 summarizes the refined ranges

Binding properties of oxide compounds of special cements in interaction with water



192 ISSN 0321-4095, Voprosy khimii i khimicheskoi tekhnologii, 2020, No. 3, pp. 189-196

Table 2 Table 4
Relationship between electronegativities of germanates Relationship between electronegativities of plumbates and
and their binding properties their binding properties
Binding properties” Binding properties’
ENeon] EN,e under under under under
Compound Neomp Uy drothermal hydrothermal Compound | EN¢omp | ENel hydrothermal| hydrothermal
conditions | conditions conditions conditions
s i A 2BaOPbO, | 311 |0.77] -
T O a 2S10PbO, | 3.18 [079]  + -
oy T 2Ca0-PbO, | 327 |0.81 n m
2Ba0-GeO, 3.10 [ 0.77 + + 57 Tos — -
2Sr0-GeO, 3.17 [0.79 A A BaO-PbO, o) 87 -
5Ba0-3Ca0-4GeO,| 3.18 [ 0.79 A A SrO-PbO, 3.56 |0.88 n
3Ba0-2GeO, 3.26 | 0.81 + A CaO-PbO, | 3.63 [0.90 + +
2Ca0-GeO, 3.26 | 0.81 + + 2CdO-PbO, | 4.06 |1.01 — —
3Ca0-2Ge0, 3.41]0.85 + + CdO-2Pb0O, | 4.37 |1.08 - —
2MgO-GeO, 3.48 [0.86 x A
BaO-GeO, 349 | 0.87 _ T "Note: see the footnote to Table 1.
Sr0O-Ba0-2GeO, 3.5210.87 x A Table 5
$r0-GeO, 3.54 10.88 X A Relationship between electronegativities of titanates and
gaglgag;g 682 ggz 822 X i their binding properties
aL-drv- (290) . . X
Ca0-GeO, 3.62 [ 0.90 - A T _
MgO-GeO, 3.79 1 0.94 x x inding properties
Sr0-4GeO, 3.84 [ 0.95 . x Compound | ENggpy | ENyy | Under under
) 3.92 | 0.97 M » hydrothermal | hydrothermal
et 4.17 1.03 conditions | conditions
Ejg'jgjgz T . 3BaO-TiO, | 2.76 | 0.68 - «
. ) . . -
BaO-19GeO, 449 [1.11 x » 38r0-TiO, | 2.83 |0.70 A X
2Ba0-TiO, | 2.90 |0.72 + +
“Note: see the footnote to Table 1. 3CaO-TiO, | 2.93 |0.73 + A
28rO-TiO, | 2.97 |0.74 + +
Table 3 38,0.2Ti0, | 3.02 [0.75 n A
Relationship betweefl el.ect'ronegativiti'es of stannates and 2Ca0-Ti0, | 3.06 |0.76 T T
their binding properties 3S10-2Ti0, | 3.08 [0.76 A n
— — 4SrO-3TiO, | 3.12 | 0.77 A A
Binding properties 3Ca0-2TiO, | 3.16 | 0.78 m T
der under :
Compound [ENeomg ENpt | U™ BaO-TiO, 318 10.79 — n
hydrothermal| hydrothermal ;
. 3.20 |0.79
conditions | conditions 4C20 .3T102 x ﬁ
2Ba0-SnO, | 3.04 | 0.75 + — SrO~TIOg 3.23 10.80 -
2SrO-Sn0O, | 3.10 | 0.77 + - 2MgO-TiO, | 3.28 |0.81 - A
2Ca0-Sn0, | 3.20 [ 0.79 + n Ca0-Ti0, 3.30 0.82 - +
BaO-SnO, | 3.39 [ 0.84 + + BaO-2TiO, | 3.45 |0.86 - +
2MgO-Sn0O, | 3.43 | 0.85 — + MgO~T1(_)2 347 10.86 — +
Sr0-SnO, | 3.44 | 0.85 + + MgO-2Ti0, 3.64 10.90 - —
Ca0-SnO, | 3.51 [0.87 _ T Ba0-4Ti0, | 3.66 | 0.91 - -
2CdO-Sn0O, | 3.96 | 0.98 — _ 2CdO-TiO, | 3.79 |0.94 — _
CdO-TiO 3.84 |0.95 - -
CdO-SnO 4.08 | 1.01 - _ 2
: 27Zn0O-Ti0, | 3.89 |0.96 - _
"Note: see the footnote to Table 1. ZnO-TiO, 391 10.97 — —

“Note: see the footnote to Table 1.
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Table 6
Relationship between electronegativities of aluminates and

their binding properties

Relationship between electronegativities of gallates and

Compound ENcomp| ENre | Binding properties*
10Ba0-Al,04 2.49 10.62 X
8Ba0-Al,04 2.55 10.63 X
7Ba0-Al,0; 2.57 | 0.64 X
5Ba0-Al, 04 2.65 | 0.66 X
4Ba0-Al,0; 2.71 | 0.67 X
2Ba0-2Sr0-Al, 05| 2.74 | 0.68 X
3Ba0-Ca0-ALO; | 2.75 | 0.68 -
4Sr0-Al, 04 2.77 | 0.69 +
3Ba0-Al,0; 2.79 | 0.69 +
3SrO-Al,O3 2.85 10.71 +
3Ca0-Al,04 2.93 10.73 +
12Ca0-7A1,0; 3.07 |10.76 +
Ba0O-AlL,O; 3.11 10.77 +
SrO-Al,O3 3.15 1 0.78 +
2Ca0-Sr0-3A1,0;| 3.18 | 0.79 +
Ca0-Al,O; 3.19 10.79 +
Ba0-2Ca0-4A1,04 3.23 | 0.80 +
SrO-2A1,0; 3.29 10.82 +
Ca0-2A1,0; 3.32 | 0.82 +
Ba0-6A1,0, 342 10.84 -
SrO-6A1,0; 3.43 10.85 —
Ca0-6A1,0; 3.44 10.85 -
“Note: see the footnote to Table 1.

Table 7

their binding properties

Compound | EN¢onpy | ENy | Binding properties*
4Ba0-Ga,0; 2.93 0.73 X
4Sr0-Ga,0; 3.00 0.74 +
7Sr0-2Ga,0; 3.06 0.76 A
3Ba0-Ga,0; | 3.07 | 0.76 ¥
3Sr0-Ga,0; 3.13 0.78 A
3Ca0-2Ga,05 | 3.20 0.79 A
3Ca0-Ga,0; 3.21 0.80 +
3Sr0-2Ga,0; 3.45 0.86 A
Ba0-Ga,0; 3.60 0.89 +
SrO-Ga,0; 3.64 0.90 +
Ca0-Ga,0; 3.69 0.92 +
Sr0O-2Ga,04 3.90 0.97 +
Ca0-2Ga,05 3.94 0.98 +
Ba0-6Ga,0; 4.14 1.03 x
Sr0-6Ga,04 4.15 1.03 x
Ca0-6Ga,0; 4.16 1.03 x

“Note: see the footnote to Table 1.

Table §
Relationship between electronegativities of ferrites and
their binding properties

Compound ENcomp | ENye |Binding proper‘[ies1
5Ba0-Fe,0; 2.84 0.70 x
7Sr0-2Fe,04 3.06 0.76 A
3Ba0-Fe,04 3.07 0.76 +
3SrO-Fe, 05 3.13 0.78 A
2Ba0-Fe,0; 3.27 0.81 +
2SrO-Fe,0; 3.33 0.83 +
2Ca0-Fe,04 3.40 0.84 +
3SrO-2Fe,04 3.46 0.86 X
BaO-Fe,0; 3.61 0.89 —
SrO-BaO-2Fe,0; | 3.63 0.90 —
SI‘O'FCQO3 3.65 0.91 —
Ca0-Ba0-2Fe,05| 3.66 0.91 -
CaO-Fe,0; 3.71 0.92 —
2Ba0-3Fe, 05 3.79 0.94 —
Ca0-2Fe,04 3.95 0.98 —
BaO-6Fe,0; 4.16 1.03 -
SrO-6Fe,0; 4.17 1.03 -

“Note: see the footnote to Table 1.

of EN,,, 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 EN,, values are not included in the range
corresponding to the presence of binding properties.
However, a ternary compound, calcium
aluminozirconate 7Ca0-3AlL,0,ZrO, (EN,=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.

Binding properties of oxide compounds of special cements in interaction with water
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Table 9

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

Binding properties”
Compound ENeomp | BN under hydrothermal conditions | under hydrothermal conditions
20Ca0-3Mg0-13A1,05-3Si0, 2.82 0.70 + -
7Ca0-3A1,0;-Zr0, 3.07 0.76 + -
4Ca0-Al,053-Fe 04 3.21 0.80 + +
2Ca0-Al,0;-Si0, 3.28 0.81 - +
6S10-Zr0,-5Si0, 3.31 0.82 A
7S10-Zr0,-6Si0, 3.31 0.82 A
3Ba0-3A1,0;-2Si0, 3.32 0.82 - +
3Ca0-Zr0,-28i0, 3.36 0.83 — +
2Sr0-6A1,0;-Zr0O, 3.40 0.84 X A
Ba0-AlL)0;-Si0, 3.45 0.86 - +
Ba0-ALO;-2Si0, 3.55 0.88 - +
Sr0-A1,0;-2Si0, 3.57 0.88 X A
2Ca0-Zr0,4Si0, 3.59 0.89 - -
Ca0-AL0;-2Si0, 3.60 0.89 — -
2Ba0-2Zr0,-3Si0, 3.61 0.90 X x
SrO-Zr0,-2Si0, 3.70 0.92 x x
Ca0-Zr0,-2Si0, 3.73 0.93 X x
Ba0-Zr0,-3Si0, 3.77 0.94 x x

‘Note: see the footnote to Table 1.

Table 10

Electronegativity value ranges where oxide compounds show their binding properties

According to our calculation According to Fedorov's calculation
Compounds Normal conditions |Hydrothermal conditions| Normal conditions |Hydrothermal conditions
ENcomD ENrel ENcomD ENrel ENcomD ENrel ENcomn 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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B’S2KYYI BJIACTUBOCTI OKCHJIHUX CIIOJIYK
CHEIIAJTBHUX LIEMEHTIB ITPU B3AEMO/III 3
BOJOIO

B.B. Tapanenxoea, .M. Ilimax, I.M. Illa6anosa

s yinecnpsamoeanoeo cunme3sy cneyianrbHux noAiMiHepans-
HUX yeMeHnmie HeobXiOHo mamu iHopmayito npo 8’ sicy4i eracmu-
socmi okpemux ¢haz, wjo 6xodams 0o ix ckaady. Heszeamxcarouu na
yucaenti docaiodcents, domenep HeMac HimKux meopemu4HUx Kpu-
mepiig (xo4a 6 AKICHUX, He KaXCy4u 8Jice NPo KiNbKiCHI) 0151 OUiHIO-
BaHHS1 NOBEOIHKU DIZHUX OKCUOHUX CHOAYK U000 MONCAUBOCHI iX
BUKOPUCMAHHS 6 XiMil cneyianvrux yemenmis. Tomy akmyanvHowo
npobaemoro Ximii 8 axcyux mamepianie € po3podka KinbKicHUX 3a-
NeNCHOCMEU, @ MAaK0NC 8Us8AeHHS (DI3UKO-XIMIMHUX YMO8, W0 8U3-
Hauaroms HAAGHICMb 8 Adcyuux eaacmugocmel. Hamu noxasano,
wo 3a 00NoM0o200 KOHUenyii eaeKmpoHe2amusHocmi MoycHa 00-
CUMb YiMKO BU3HAHUMU NeBHULL IHMEPBas 3HAUEHb BIOHOCHUX eneK-
MpOHe2amUeHocmell, 8 AKOMY PO3ASHYMI CNOAYKU BUABAAIOMb 6 51—
ancyui enacmueocmi. Bemanoenero, wjo 6 medcax suzHaveno2o inmep-
84Ny 3HAX00UMbBCS HYUCACHHA pYyNa OIHAPHUX [ NOMPIUHUX CROAYK
(6ausvko 100), 6xkatouHO 3 Mumu, 8 ’IHCy4i 61ACMUBOCMI AKUX Wje
He sueueri noguicmro. Kpim moeo, ompumani daui dozeossims eu6-
pamu HatbiabW CRPUSMAUGI YMOBU 0451 MBEPOHEHHS YUX CHOAYK.
Takum uuHOM, HQ OCHOBI OMPUMAHUX OAHUX MONCHA OUIHUMU HA-
SABHICMb 8 AAUCYHUX 8A1ACMUBOCMEN OKCUOHUX CNOAYK | nepcneKmu-
8U iX 3aCMOCYBAHHS 8 MEXHOA02II CNeUianNbHUX UemMeHmis.

KiwouoBi cioBa: KMCIOTHO-OCHOBHI BJIACTUBOCTI,
€JICKTPOHETaTUBHICTh, B SKYUi BJIACTMBOCTI, YMOBM TBEpIAHEHHS,
CIieliaJibHi IIEeMEeHTH.

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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