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1. Introduction

The development of industry, especially in recent years,
requires the creation of new building materials with improved
properties. First of all, these materials must have increased
strength, heat resistance, reduced thermal conductivity, as
well as a lower cost in comparison with analogues present
in the construction market of Ukraine.

With the development of scientific and technical prog-
ress, systematic identification of factors determining the
operational properties and cost of building materials and,
as a consequence, the potential possibilities of their regu-
lation become more and more urgent [1].

Significant interest in this direction is represented by
ash microspheres. These are hollow ash pellets with an
average size of 20 to 500 um with solid, non-porous walls
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2 to 10 pum thick. The ash microspheres are filled with
a mixture of nitrogen and carbon dioxide under reduced
pressure (about 0.3 atmospheres). Such characteristics may
allow them to be used in industry (including construction).
Microspheres are formed as a result of high-temperature
flaring of solid fuel at TPSs and specific granulation of
the melt of the mineral part of the coal by crushing it
into individual small droplets and blowing up the latter
due to an increase in the volume of gas inclusions. Un-
der the influence of high temperatures during the coal
combustion, conditions are created for the formation of
a closed structure, the so-called ash microspheres. These
materials have low thermal conductivity, density, shrink-
age and water absorption, compact particle packing, high
fluidity, strength, heat resistance and resistance to environ-
mental factors. It is the above properties that determine
the potential ability of microspheres to be used as filler
for building materials with increased thermal insulation
properties.

2. The ohject of research
and its technological audit

The objects of research are the ash microspheres of
Prydniprovska, Kryvyi Rig, Trypillia, Burshtyn and Kura-
khove TPSs (Ukraine).

The ash microspheres have found application in almost
all spheres of industry, in particular, in construction, oil
and gas, and the chemical industry. In 2015, the volume
of ash and slag materials (including ash microspheres)
amounted to 348.2 thousand tons, and sales revenue —
5 million USD. At the same time, 31.5 thousand tons
of ash microspheres were sold to customers in export
markets. In recent years, there has been a tendency to
increase exports and reduce imports of ash microspheres,
which, in general, positively affects the Ukrainian industrial
market.

The use of fly ash microspheres for commercial purposes
has an environmental effect. At present, ash dumps of
Ukrainian TPSs are 50 % full, and in some cases 95 %.
Secondary processing and use of ash microspheres allows
to reduce the negative influence of existing ash dumps
on the environment due to reduction of their storage
volumes.

Today, products using ash and slag wastes from thermal
power plants have been widely used both in Ukrainian
industry and in industry in Europe and the CIS. The use
of ash and slag wastes (including ash microspheres) of
TPSs in the production of concrete and reinforced concrete
products makes it possible to reduce cement consumption
by 10.2 %; improve physical, mechanical and operational
properties of building materials; reduce the cost of the
creation and operation of dumps [2-8].

The composition and properties of ash microspheres
obtained from fly ash from TPSs are determined by the
type of coal. Therefore, the study of their structure and
surface properties is one of the priority tasks, determines
the feasibility and possibilities of using the latter as filler
with increased thermal insulation properties [7].

Based on the analysis of previous studies and the
study of the structure and properties of the surface of
ash microspheres, it is necessary to determine the prin-
ciple of application of these materials in mixtures based
on mineral binders.

3. The aim and ohjectives of research

The aim of research is establishment of the possibility
of using the surface of ash microspheres of Prydniprovska,
Kryvyi Rig, Trypillia, Burshtyn and Kurakhove TPSs to fill
composite construction materials based on mineral binders.

To achieve this aim, the following tasks are accomplished:

1. To analyze the mineralogical composition of the
Ukrainian ash microspheres.

2. To investigate the surface properties and structure
of ash microspheres.

3. To estimate the level of thermal conductivity of
the investigated ash microspheres.

4. To assess the degree of compliance of ash micro-
spheres with the requirements for fillers of heat-insulating
building materials.

4. Research of existing solutions
of the prohlem

Recent advances in fill technology, which due to the
regulation of the packing density of the filler in the ma-
terial, make it possible to increase the thermal insulation
properties of building materials, have not yet found wide
coverage in the literature and use in practice [9-17]. In
most cases, the manufacture of construction products with-
out fillers is technically less well founded than innocent.
Therefore, it is obvious that with the development of
technology for the introduction of the latter will increase
the efficiency of the use of fillers in the construction
materials [3].

The analysis of literature sources on the properties of
fillers of composite materials has shown the possibility of
using ash microspheres in building materials to enhance
their thermal insulation and operational properties [5, 6].

An experience of the factories of a number of countries
has shown that it is economically expedient to introduce
ash microspheres into the composition of concrete mixtures.
It is known that when the part of cement is replaced
with ash microspheres, the convenience of embedding the
concrete mix improves. This is due to the smooth surface
and the spherical shape of the ash particles, and the thin-
ner these particles, the more they are needed. According
to this dependence, the amount of water decreases to
obtain the necessary consistency of the concrete mixture
and its indices are improved: plasticity, uniformity and
density increase. The ash microspheres make it possible
to improve the sand granulometry, in which there are no
fine fractions. It is particularly advisable to add them to
difficult-to-machine concrete mixtures with a small amount
of cement. At the same time, the scope of application
is limited due to the lack of information regarding the
properties of the surface of ash microspheres [9-13].

5. Methods of research

The mineralogical composition of the ash microspheres
and the quantitative relationship between the phases are
determined by X-ray diffraction analysis (DRON-2diffrac-
tometer, Russian Federation) and optical microscopy [8].

The contact angle, porosity, specific surface area, and
lyophilicity coefficient are determined using water and
xylene, thermal conductivity is determined by the stationary
cylinder method [4].
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6. Research resulis

The ash microspheres are formed by pulverized coal
combustion of solid fuel, after which they are collected
by electrostatic precipitators and, in a dry state, are taken
away with the help of ash separator for production needs,
or, together with water and slag, are sent to the ash dump.
Thus, the mineralogical composition of the ash microspheres
depends on the type of solid fuel burned at the TPSs.

It is established that the main components of micro-
spheres are glass phases, mullite and quartz. Hematite,
feldspar, magnetite, hydrous micas and calcium oxide are
also present in the form of impurities.

In the composition of the investigated microspheres,
the predominant crystallophase is, with the exception of
the Kurakhove TPSs. It is mainly represented by mul-
lite (43-98 % by weight). Its minimum amount (43 %
by weight) is detected for the above station, and the
maximum (98 % by weight) — Trypillia TPS (Table 1).

Table 1
Mineralogical composition of ash microspheres, wt. %
Glass phases Crystal phase | The pefractive
TPS ; index of the
Opal cris- .

Glass tobalite Mullite | Quartz | glass phase
Burshtyn 2 - 95 3 1.519
Kryvyi Rig B - 93 1 1.512
Prydniprovska 3 1 91 5 1.512
Trypillia 1 - 98 1 1.5186
Kurakhove 14 37 43 6 1.518

The quartz content in the crystal phase of microspheres
is 1-6 wt. %. On the x-ray diffraction patterns, the shift
of quartz reflexes towards its curved modification indicates
the presence of impurities. The content of the latter in
microspheres of different bulk density differs.

The increased content of the glass phase is characte-
ristic for ash microspheres from fly ash of thermal power
plants burning Donetsk anthracites (Kryvyi Rig, Pryd-
niprovska, Kurakhove TPS) — 4-51 wt. %. The content
of the glass phase in the microspheres formed during the
combustion of coal from the Lviv-Volyn Basin (Burshtyn
TPS) is only 2 wt. %.

It is established that the refractive index of the glass
phase of microspheres is in the range of 1.512—1.519, which
corresponds to a glass with a silicon content of 56.8 to
60.2 wt. %.

Studies using optical microscopy show that the ash
microspheres have a shape close to spherical and a smooth
outer surface, and using the scanning electron microscope
revealed irregularities in their external surface of various
shapes and sizes. The presence of closed porosity of the
shells on the chips in separate microspheres is also es-
tablished (Fig. 1).

In non-magnetic ash microspheres resulting from a
three-stage separation containing both perforated and un-
perforated microspheres, in addition to the quartz phase,
there is also an insignificant (not more than 5 mass %)
amount of mullite. The latter is found only in perforated
microspheres, while the non-perforated contain only the
quartz phase (Fig. 1).

Fig. 1. Microstructure of ash microspheres of Ukrainian TPSs:
a — Burshtyn; b — Kryvyi BRig; ¢ — Kurakhove; d — Prydniprovska;
e — Trypillia

The main difference between the magnetic microspheres
and the non-magnetic appearance in their composition,
along with the quartz, is the magnetite FesO4 phase. It
should also be noted that there are no significant differences
in the mineralogical composition of the perforated and
non-perforated microspheres, where the phases of quartz,
magnetite and mullite are recorded (the latter on the verge
of detection). At the same time, mullite does not appear
in all ashes with a density of 0.52 g/cm?.

The use of ash microspheres as a filler is largely de-
termined by the ability of this material to be wetted with
various liquids to form stable disperse systems. In these
systems, the wetting liquid would act as a dispersion medium,
and the ash microspheres would be a dispersed phase [10].

Thus, in order to determine the feasibility of using
ash microspheres as a filler of heat-insulating building
materials, their wettability is determined by polar and
nonpolar liquids: investigated liquid (water) and the re-
ference liquid, the viscosity and surface tension of which
is very low — xylene. The results of the study are given
in Table 2.

It is established that the ash microspheres are much
better wetted by nonpolar liquids (xylene, CgHp) than
polar (water, HyO). Moreover, the investigated material
is not wetted well (the contact angle of the three phases
is 50-90°) [11, 12].

The maximum wettability, both in water and in xylene,
is characterized by ash microspheres obtained by burning
Kurakhove coal (0.0394 in water and 0.5736 in xylene)
and at Prydniprovska TPS (0.0523 in water and 0.0334 in
water xylene). The lowest wettability is characteristic for
ash microspheres for water — Kryvyi Rig TPS (0.1045),
for xylene — Trypillia TPS (0.7771) [13, 14].
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Table 2
Properties of ash microspheres

Indicat Burshtyn | Prydnip- | HKryvyi | Trypil- | HKurak-

ndicator TPS | rovska TPS | Rig TPS | lia TPS | have TPS
Wettability:
— water; 0.0872 0.0523 0.1045 | 0.0872 | 0.0349
— xylene 0.5878 0.6018 | 0.6691 |0.7771| 0.5736
Effective sgeciﬁc 17 19 15 20 97
surface, m?/g
Lyophilicity coef- | 145 | ppg7 | 0.156 | 0.112 | 0.081
ficient ()
The conditional
tangent of the
dielectric loss
angle:
— dried up; 0.021 0.025 0.026 | 0.024 0.016
— incubated in
a humid environ-
ment 0.027 0.040 0.031 | 0.075 0.018

The coefficient of lyophilicity is the highest in ash
microspheres obtained from coal combustion at Burshtyn
TPS and is 0.148, and the lowest in ash microspheres of
Kurakhove TPS (0.061).

In addition to wettability, no less important character-
istic in studying the properties of powdered materials, in
this case ash microspheres, is their specific surface area.

The specific surface of the disperse phase determines
the nature of its interaction with the matrix and depends
on the contact surface and the distribution of particles
in the dispersion medium.

The ash microspheres have a relatively low specific
surface (Table 2). This is directly related to their granu-
lometric composition: the total size of the fraction, the
content of fractions of increased size (300-500 pm), the
distribution of particles in the volume; as well as its
mineral-phase composition.

Thus, the highest specific surface area is obtained by
ash microspheres obtained by burning coal from Trypil-
lia and Kurakhove TPSs (2.0 and 2.3 m?/g). The lowest
value of this indicator is in the samples from the Kryvyi
Rig TPS.

The ash microspheres exhibit the properties of a typical
dielectric. The dried material is characterized by relatively
low values of the conditional tangent of the dielectric
loss angle.

However, adsorbed on its surface a certain amount
of moisture, tgd increases by an order of magnitude. This
indicates that the dielectric properties of ash microspheres
depend on the properties of their surface: potential energy,
polarity of uncompensated energy potentials, adsorption
capacity of the surface and adsorbed substances. The higher
the value of tgd, the higher the hydrophilicity and the
low hydrophobicity the test materials have.

The obtained data shows that the high value of tgd in
the ash microspheres of the Trypillia TPS, also high values
for the Kryvyi Rig and Prydniprovska TPSs wastes. The
minimum value is for the ash of Burshtyn and Kurak-
hove TPSs. It follows from the foregoing that the ash
microspheres of the last two thermal power plants have,
respectively, minimum moisture absorption among the
investigated material.

The main properties of thermal insulation materials
are determined by their porosity: air pores dramatically

reduce the thermal conductivity of the material. In addition,
the density, strength, gas permeability of heat-insulating
materials depend on porosity.

The uniform distribution of air pores in the micro-
spheres and the nature of the pores, as well as the chemical
composition and molecular structure of the framework and
the conditions for using this material are very important.
Especially it should be taken into account when choosing
materials for high-temperature insulation.

Higher thermal insulation properties with the same
porosity have materials that have small closed pores due
to reduced heat transfer by convection and radiation.

An estimate of the porosity of the ash microspheres
by a method using liquids of different polarity is shown
in Table 3.

Tahle 3
Porosity of ash microspheres,%
TPS Water Xylene

Burshtyn 43.5 442
Prydniprovska 39.4 41.3
Kryvyi Big 452 471
Trypillia 50.0 51.8
Kurakhove 38.8 39.6

It is the highest in the case of the Trypillia and Kryvyi
Rig TPSs (50 % and 45.2 %, respectively), and the lo-
west — Kurakhove TPS (38.8 %).

Taking into account that the properties of microspheres
are investigated in order to make them useful as a filler
for heat-insulating building materials, at this stage it will
be important to give the results of the study of the ther-
mal conductivity of ash microspheres of various TPSs in
Ukraine [9].

The results of determining the thermal conductivity
coefficient (A) are given in Table 4.

Tahle 4
Thermal conductivity coefficient of ash microspheres, W/(m-K)
Indicat Burshtyn | Prydnip- Kryvyi | Trypillia | Kurak-
ndicator TPS | rovska TPS | Rig TPS | TPS | hove TPS
Thermal
conductivity 0.184 0.162 0.173 0.190 0.177
coefficient (A)

The highest coefficient of thermal conductivity is the
ash microspheres obtained from the Trypillia and Burshtyn
TPSs (0.190 and 0.184 W /(m-K), respectively), and the
lowest — Prydniprovska TPS. Since the low coefficient
of thermal conductivity leads to less heat exchange of
the internal environment with the external one, the ash
microspheres of Prydniprovska, Kryvyi Rig and Kurakhove
TPSs have higher thermal insulation properties.

Based on the obtained data using independent methods
of physical and chemical analysis, it is found that mullite,
quartz, glass and opal-cristobalite are in the composition
of the investigated ash microspheres. Their number is de-
termined by the features of technological processes for
obtaining ash microspheres and coal deposits.

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 6/1(38), 2017

31—)



BHPOEHHY0-TEXHO/MOrT4YHI CHCTEMH:
MATEPIAJIO3HABCTEO

I55N 2226-3780

The study of the mineralogical composition of ash micro-
spheres makes it possible to determine the main directions
for the realization of their potential capabilities. To obtain
a more complete picture, it is necessary to characterize
the relationship of the mineralogical composition of the
fillers — the surface properties [13].

Water wettability is associated with the crystal-chem-
ical structure of the ash microspheres, the molecular na-
ture of the surface and the presence of such centers or
radicals on it, attach water molecules to them through
hydrogen bonds. So, the initial properties of the sur-
face of raw components should be taken into account
in the practical application of ash microspheres as filler
for building materials with increased thermal insulation
properties.

The presence of some disagreements in assessing the
interaction of ash microspheres with water (based on the
wettability index and the conditional tangent of the di-
electric loss angle) is due, in addition to differences in
the mineralogical composition, and the different degree of
development of the specific surface. In this regard, it has
been experimentally established (Table 2), the research
sample of ash microspheres of the Kryvyi Rig TPS dif-
fers from the Kurakhove TPS by its greater wettability
by polar (water) and nonpolar (xylene) liquid. As well
as the above samples are characterized by a coefficient of
lyophilicity (0.156 for Kryvyi Rig TPS versus 0.061 for
Kurakhove TPS) with a slightly lower effective specific
surface area.

In order to determine the feasibility of using ash micro-
spheres as fillers for building materials with increased
thermal insulation properties, it is necessary to charac-
terize the relationship of the mineralogical composition-
porosity-thermal conductivity of the investigated domestic
microspheres.

In addition to these factors, the physical and chemi-
cal properties of the surface of ash microspheres are de-
termined to a certain extent by the parameters of their
pore structure.

Its quantitative evaluation using water and xylene
shows significant differentiation. Thus, the minimum pore
volume for the investigated materials is 38-43 %, de-
pending on the type of liquid (water), and the maximum
pore volume 47-51.8 % (xylene). Samples of the ash
microspheres of the Burshtyn TPS differ approximately
in the same porosity both in water and in xylene. The
cause of this phenomenon can be the mineralogical com-
position of coal, acts as a raw material for obtaining ash
microspheres [14].

The amount of porosity greatly influences the strength
of the ash microspheres. In this case, with increasing po-
rosity, the mass of the material decreases, its thermal con-
ductivity decreases, the strength, water permeability, frost
resistance and the like change significantly.

The wetting phenomenon characterizes the molecular
interaction between the liquid and the ash microspheres
and significantly affects the prospects of using ash micro-
spheres as filler for building materials with increased ther-
mal insulation properties.

The best wettability during the flow is observed for
the ash microspheres of Kryvyi Rig, Burshtyn and Trypil-
lia TPSs, the worst for Kurakhove TPS. Concerning the
mineralogical composition, it should be noted that in the
first three cases mullite predominates, and in the latter,

the components (mullite and opal cristobalite) vary in
practically the same ratio.

The relationship between the mineralogical composi-
tion of ash, their energy state (the conditional tangent
of the dielectric loss angle) and wettability of water is
also clearly monitored. The maximum values of tgd are
observed in case of poor wetting. With improved wet-
ting, the conditional tangent of the dielectric loss angle
decreases [15].

The thermal insulation properties of building ma-
terials primarily depend on the bulk density of the
filler (density). Some influence on the thermal con-
ductivity is also caused by the structure of the pores
and the mineralogical composition of this filler (ash
microspheres) [16, 17].

The coefficient of thermal conductivity of the investi-
gated ash microspheres ranges from 0.162-0.190 W /(m-K).
It follows that the highest thermal insulation properties
are found in the samples obtained from the Trypillia TPS,
and the lowest — at the Prydniprovska TPS.

7. SWOT analysis of research resulis

Strengths. Among the strengths of this research, it
is necessary to note the reasonable choice of the raw
material base for using ash microspheres as a filler for
building materials with increased thermal insulation pro-
perties: ash and slag waste from solid fuel thermal power
stations (Burshtyn, Prydniprovska, Kryvyi Rig, Trypil-
lia and Kurakhove), because today such data are not
available.

Investigation of the mineralogical composition, structure
and properties of the surface of domestic ash microspheres
will expand the scope of use of this material as filler for
composite materials (including construction materials).
In addition, ash microspheres are alternative raw mate-
rials, produced during high-temperature coal combustion
at TPSs and does not require additional processing, and,
as a result, financial costs in this direction. The ash micro-
spheres have sufficiently high thermal insulation properties,
therefore this material has the prospect of being used
as a filler for construction materials (in particular, for
building mixtures).

Weaknesses. The weak side of this research is that the
study of the mineralogical composition, structure and pro-
perties of ash microspheres is not sufficient for a full and
comprehensive assessment of these materials for the use of
the latter as a filler of building materials with increased
thermal insulation properties.

Another weakness is that the scientific experiment
is conducted over a long period of operation in real
time. As a result, unacceptable errors due to the factor
of subjectivism can arise. Therefore, in order to prevent
this drawback, special attention should be paid to the
purity of the procedure itself at all stages of the pro-
cedure. To prevent such drawback, it is necessary to
strictly follow the methods of research and purity of the
experiment.

Opportunities. In the long term, it is advisable to carry
out other studies related to the determination of physical
and chemical, physical and technical and physical and
mechanical properties of ash microspheres. Such properties
can be: chemical composition of the material, density, IR
spectrometry and others. The study of the above pro-
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perties of ash microspheres will allow to determine more
deeply the expediency of using the latter as a filler for
building materials (in particular, dry building mixtures)
with increased thermal insulation properties. Research in
this direction will expand the possibilities of using ash
microspheres.

Threats. The difficulties in implementing the obtained
results may be due to the fact that this material is not
as well-known as, for example, glass microspheres. The
properties of the rest are not fully researched, and their
use as a filler for building materials is not as common as
others (for example, sand). Due to low strength charac-
teristics in comparison with other fillers, it is necessary
to modify and improve them to use ash microspheres in
the construction industry.

Thus, SWOT analysis of research results allows to de-
termine the main directions for achieving the research
objective, namely:

— to conduct complex studies to determine the in-

fluence of individual properties on the potential for

use of ash microspheres for building materials with
increased thermal insulation properties;

— to develop a methodology for additional studies of

the properties of ash microspheres;

— to investigate the individual characteristics of modi-

fied ash microspheres in order to further recommend

their use in the construction industry.

8. Conclusions

1. Five samples of ash microspheres obtained from
various TPSs of Ukraine are studied using X-ray phase
analysis and optical microscopy. The presence in their
composition of glass, opal-cristobalite, mullite and quartz
is recorded.

2. The determining role of the amount of adsorbed
water on the wettability of the investigated ash micro-
spheres is revealed. A comparative quantitative assessment
of their wettability by water and xylene at a level of
0.0394-0.1045 and 0.5736-0.7771, respectively, and the
energy state of the surface is presented.

3. The influence of the specific surface area of various
ash microspheres and the nature of their pore structure
on the physicochemical properties of the surface is esti-
mated. In particular, the absorbing power of the material
under study depends on the specific surface area. Also,
the specific surface area characterizes the dispersion of
the ash microspheres. Research results (Table 2) con-
firm the expediency of using ash microspheres as filler
for building materials with increased thermal insulation
properties.

4. The thermal conductivity is studied and its inter-
relation with mineralogical composition and porosity of
Ukrainian ash microspheres is characterized. The mine-
ralogical composition and porosity of the ash microspheres
directly affect the thermal conductivity of the latter. Ac-
cording to the results of the studies (Tables 1, 3) with
the same or similar chemical composition, the thermal
conductivity of materials having a crystalline structure is
higher than that of materials of an amorphous and mixed
structure. With the same porosity (Table 3), materials
having small closed pores have higher thermal insulation
properties due to a decrease in the transfer of heat by
convection and radiation.
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HCCNEAOBAHKHE MHHEPANIOI'MYECKOro COCTABA, CTPYKTYPBI
M CBOHCTB NMOBEPXHOCTH 30/IbHBIX MHKPOCPEP YKPAHHLI

VccaenoBansl cBoiicTBa (MIHEPAJIOTHUECKUI COCTAB, CMadYBae-
MOCTB, TIOPUCTOCTD, yAeJAbHas MOBEPXHOCTh U ee dHePreTHIecKoe
COCTOSTHIE) 30JIbHBIX MUKpocdep pazimnyupix TIC YKpauusl, mo-
JydaeMbIX B pesyusbrate ckuranus yrus /lonenkoro (Tpumoss-
ckas, Kypaxosckas, Kpusopoxckas u Ilpugnenposckas TIC)
n JIbBoBcKo-Boubinckoro yronpubix Gacceiinos (Bypurrbiackas
T3C). lIpoanann3nupoBaHo BAUSHUE CBOUCTB TTOBEPXHOCTH 30JIb-
HBIX MHUKpocdep Ha UX TMOTEHIHATBHYIO CIOCOOHOCTD HMCIOIb30-
BaHNS B KaueCcTBE HANIOJHUTEJIEH /I/IT CTPONTENbHBIX MaTepUaIOB.

Zavodyannyy V.

Kmoueeste cnmoBa: 30/bHbIe MUKpOCQEPHI, y/eJabHas M0BEpX-
HOCTb, MUHEPATIOTUYECKUII COCTaB, ITOPOIIKOOOPA3HbIH MaTepual,
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CRYSTALLINE STRUCTURE

ANALYSIS OF Baz;W0g

COMPOUND

Ioxasano, wo cnoayka BazWOg mae mpu nonimophni mooupixauii, ouppaxuiini cnexkmpu sKux
posmiwgenii ¢ baszax danux pdf-2 za 2004 p. 3a cnexkmpom 3zeneposanum HiphScorePlus 3.0 nio nome-
pom 00-033-0182 cnoryxa narexcumo do cmpyxmypu muny Ba;1W,03. Ymouneno nepioou pewimiu,
MIKpOCMPYKmMypHi napamempu ma cmexiomempuunuii ckaiao cnoayxu BasWOg.

Kmeuosi cnosa: penmeenocmpyxmypuuil ananiz, 6aza danux pdf-2, Ba84.46W31.070189.08, me-

moo Pimeeavoa.

1. Introduction

Metal-porous cathodes are widely used in electric rocket
engines of space vehicles, as well as in powerful elec-
tric vacuum devices, for example, microwave range. They
combine a large number of composite cathodes and are
multiphase systems consisting of a metal matrix (sponge),
in the pores and on the surface of which an emission-
active substance is located. In the process of impregnating
the sponge with an emission active substance, BasWOg
is formed, which explains the presence of barium on the
emitter surface [1]. Consequently, studies of the proper-
ties of this compound, in particular its crystal structure,
are relevant.

2. The ohject of research
and its technological audit

The object of research is BasWOg crystal structure. This
compound is formed from a mixture of BaCOj3 i WOs,
which is heated at 1000-1400 °C for 30 hours, followed
by hardening. At 690 °C, polymorphic transformation
of BasWOg from triclinic crystal system to cubic is observed.
Also, this compound can be synthesized from a mixture of

oxides at a pressure of 7 kbar, a temperature of 1300 °C
and a holding time of 24 hours [2].

One of the most problematic places is the presence
of a large number of diffraction spectra captured for this
compound, obtained by the Bragg-Bertrand method on
copper filtered radiation.

For example, in the pdf-2 database for 2004, there
are 7 diffraction spectra of different quality are ob-
tained for the BasWOg compound synthesized by various
methods.

3. The aim and ohjectives of research

The aim of this work is studying the crystal structure
of BasWOg compound, presented in the diffraction data
base pdf-2 for 2004 at the number 00-033-0182.

For the set aim the following tasks are solved:

1. To conduct X-ray phase analysis for the presence
of compounds indicated in the state diagram (Fig. 1).

2. Taking into account the results of the phase analysis,
to propose a model of the microstructure parameters of
the spectrum of this compound.

3. To refine the microstructural parameters of this com-
pound by the Rietveld method.
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