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Designing new materials with unique properties requires sci-
entifically substantiated approaches to problem-solving. Applying a
physical-chemical analysis of oxide systems to devise the formulation
for a material makes it possible to determine the conditions of phase
formation and assess the manufacturability of compositions. Given the
enormous number of experiments required to build the state diagrams of
multi-component oxide systems, the physical-chemical modeling is the
most appropriate method to study their structure. This paper substanti-
ates the selection of the basic oxide system ZnO-SrO-Al,03-SiO; to
design radio-transparent ceramics and reports the results of studying
its subsolidus structure using modern data on splitting the system into
elementary volumes. The main geometric-topological characteristics of
the system’s internal tetrahedra have been defined and analyzed; the
minimum temperatures for melt occurrence have been calculated, as
well as the eutectic compositions. To design radio-transparent ceramics
with a predefined level of dielectric characteristics (<10, tgd<10?),
a region of the formulations has been selected within the tetrahedron
Si0y—ZnAlyO4~ZnSiO4—SrAl,SisOg concentrations, which ensure the
synthesis of the target phases of willemite and strontium anorthite. By
using the new data, heat-resistant polyphase ceramics have been ob-
tained, whose dielectric characteristics (e=5.98-8.96; tg5=0.004-0.008)
meet the requirements for radio transparent materials. The optimal ratio
of phases (ZnSiO4:SrAl,SiyOg-1:1) has been established, which makes
it possible to reduce dielectric permeability (e=5.98) and minimize
dielectric losses (tg8=0.004). Scanning electron microscopy and X-ray
analysis were used to determine the structural and phase features of the
new ceramic material.

Keywords: subsolidus structure, geometric-topological charac-
teristics, willemite, strontium anorthite, radio transparent ceramics.

References

1. Ivakhnenko, Y. A., Varrik, N. M., Maksimov, V. G. (2016). The
high-temperature radiolucent ceramic composite materials for the

radomes and other products of aviation engineering (review). Pro-
ceedings of VIAM, 5 (41), 36-43. doi: https://doi.org/10.18577/
2307-6046-2016-0-5-5-5

. Kablov, E. N., Grashchenkov, D. V., Isaeva, N. V., Solntsey, S. S.,
Sevast’yanov, V. G. (2012). Glass and ceramics based high-tem-

perature composite materials for use in aviation technology. Glass
and Ceramics, 69 (3-4), 109-112. doi: https://doi.org/10.1007/
$10717-012-9425-1

. Sarkisov, P. D., Orlova, L. A., Popovich,N. V. et. al. (2011). Sovremen-

noe sostoyanie voprosa v oblasti tehnologii i proizvodstva sitallov na
osnove alyumosilikatnyh sistem. Stekloobrazovanie, kristallizatsiya i
fazoobrazovanie pri poluchenii strontsiy-anortitovyh i tsel’zianovyh
sitallov. Vse materialy. Entsiklopedicheskiy spravochnik, 8. Available
at: https://viam.ru/public/files/2011,/2011-205757 pdf

. Miheev, S. V., Stroganov, G. B., Romashin, A. G. (2002). Kerami-

cheskie i kompozitsionnye materialy v aviatsionnoy tehnike. Moscow:
Al'teks, 276. Available at: https://www.twirpx.com/file/824198/

. Uvarova, N. E., Anan’eva, Yu. E., Bolokina, E. G., Orlova, L. A.,

Popovich, N. V. (2007). Radioprozrachnye steklokeramicheskie
materialy. Uspehi v himii i himicheskoy tehnologii, 7 (75), 96-99.
Available at: https://cyberleninka.ru/article/n/radioprozrachnye-
steklokeramicheskie-materialy

. Shchegoleva, N. E., Chainikova, A. S., Orlova, L. A. (2018). Sin-

tering process analysis in the manufacture of strontiumalumino-
silicate glass ceramics by power-pressed method. Aviation Materials
and Technologies, 4 (53), 55-62. doi: https://doi.org/10.18577/
2071-9140-2018-0-4-55-62

. Suzdal'tsev, E. I. (2015). Radio-Transparent Ceramics: Yesterday,

Today, Tomorrow. Refractories and Industrial Ceramics, 55 (5),
377-390. doi: https://doi.org/10.1007 /s11148-015-9731-6

. Khomenko, E. S., Zaichuk, A. V., Karasik, E. V., Kunitsa, A. A. (2018).

Quartz ceramics modified by nanodispersed silica additive. Func-
tional Materials, 25 (3), 613-618. doi: https://doi.org/10.15407/
fm25.03.613

. Abyzov, A. M. (2019). Aluminum Oxide and Alumina Ceramics

(Review). Part 2. Foreign Manufacturers of Alumina Ceramics.
Technologies and Research in the Field of Alumina Ceramicsi.
Refractories and Industrial Ceramics, 60 (1), 33—42. doi: https://
doi.org/10.1007 /s11148-019-00305-1

. Rumyantsev, S. L., Shur, M. S., Levinshtein, M. E. (2004). Materi-

als properties of nitrides: summary. International Journal of High
Speed Electronics and Systems, 14 (01), 1-19. doi: https://doi.org/
10.1142/5012915640400220x

. Lisachuk, G. V., Kryvobok, R. V., Dajneko, K. B., Zakharov, A. V.,

Fedorenko, E. Y., Prytkina, M. S. et. al. (2017). Optimization of
the compositions area of radiotransparent ceramic in the SrO-
Al,O3-SiO, system. Przeglad Elektrotechniczny, 93 (3), 79-82. doi:
https://doi.org/10.15199/48.2017.03.19

. Lisachuk, G. V., Kryvobok, R. V., Fedorenko, E. Y., Zakharov, A. V.

(2015). Ceramic radiotransparent materials on the basis of BaO-
Al,O3-SiO4 and SrO-Aly03-SiO, systems. Epitoanyag - Journal of
Silicate Based and Composite Materials, 67 (1), 20—23. doi: https://
doi.org/10.14382 /epitoanyag-jsbcm.2015.4

. Zaichuk, A. V., Amelina, A. A., Karasik, Y. V., Khomenko, Y. S., Le-

mentareva, V. A., Saltykov, D. Yu. (2019). Radio-transparent ceramic
materials of spodumene-cordierite composition. Functional Materi-
als, 26 (1), 174—181. doi: https://doi.org/10.15407 /fm26.01.174

. Wang, X.-C,, Lei, W,, Ang, R, Lu, W.-Z. (2013). ZnAl,O4~TiOy—

SrAl»SisOg low-permittivity microwave dielectric ceramics. Ceram-



ics International, 39 (2), 1707-1710. doi: https://doi.org/10.1016/
j.ceramint.2012.08.013

15. Ryschenko, M. 1., Pitak, Y. N., Fedorenko, E. Yu., Lisyutkina, M. Yu.,
Shevtsov, A. V. (2016). Subsolidus conceptual design of CaO-Al,O3-
TiO-SiOy system and its significance for manufacturing advanced
ceramics. China’s Refractories, 25 (1), 44-52. Available at: https://
www.researchgate.net/publication/305174725_Subsolidus_con-
ceptual_design_of CaO-Al,03-TiO2SiO,_system_and_its_signifi-
cance_for _manufacturing advanced_ceramics

16. Lisachuk, G., Fedorenko, O., Pitak, O., Bilostotska, L., Trusova, Y.,
Pavlova, L., Dajneko, K. (2013). Theoretical background of alkaline-
free tin content coatings on ceramics in the system RO-SnO,-
AlyO3-SiOs. Chemistry & Chemical Technology, 7 (3), 351-354.
Available at: http://science2016.1p.edu.ua/sites/default/files/Full
text_of %20papers/full_text_556.pdf

17. Jain, A, Ong, S. P, Hautier, G., Chen, W,, Richards, W. D., Dacek, S.
et. al. (2013). Commentary: The Materials Project: A materials ge-
nome approach to accelerating materials innovation. APL Materials,
1(1), 011002. doi: https://doi.org/10.1063,/1.4812323

18. Wong-Ng, W, Roth, R. S., Vanderah, T. A, McMurdie, H. E. (2001).
Phase equilibria and crystallography of ceramic oxides. Journal of Re-
search of the National Institute of Standards and Technology, 106 (6),
1097— 1134. doi: https://doi.org/10.6028 /jres.106.059

19. Inorganic Material Database (AtomWork). National Institute for Ma-
terials Science (NIMS). Available at: https://crystdb.nims.go.jp/en/

20. Barzakovskiy, V. P, Boykova, A. I, Kurtseva, N. N., Lapin, V. V., Toro-
pov, N. A. (1972). Diagrammy sostoyaniya silikatnyh sistem. Spravoch-
nik. Vypusk tretiy. Troynye silikatnye sistemy. Leningrad: Nauka, 448.

21. Berezhnoy, A. S. (1970). Mnogokomponentnye sistemy okislov. Kyiv:
Naukova dumka, 544.

22. The Materials Project. Available at: https://materialsproject.org/
#apps,/phasediagram

23. Lisachuk, G., Kryvobok, R., Zakharov, A., Tsovma, V., Lapuzina, O.
(2017). Influence of complex activators of sintering on creating
radiotransparent ceramics in SrO—AlyO3-SiO. Eastern-European
Journal of Enterprise Technologies, 1 (6 (85)), 10-15. doi: https://
doi.org/10.15587,/1729-4061.2017.91110

DOI: 10.15587/1729-4061.2020.216754

PATTERNSIN THE SYNTHESIS PROCESSES,

THE MICROSTRUCTURE AND PROPERTIES OF
STRONTIUM-ANORTHITE CERAMICS MODIFIED BY
GLASS OF SPODUMENE COMPOSITION (p. 15-26)

Oleksandr Zaichuk

Ukrainian State University of Chemical Technology,
Dnipro, Ukraine

ORCID: http://orcid.org/0000-0001-5209-7498

Alexandra Amelina

Ukrainian State University of Chemical Technology,
Dnipro, Ukraine

ORCID: http://orcid.org/0000-0002-6902-9229

Yurii Hordieiev

Ukrainian State University of Chemical Technology,
Dnipro, Ukraine

ORCID: http://orcid.org/0000-0001-6425-936X

Yuliia Kalishenko

Ukrainian State University of Chemical Technology,
Dnipro, Ukraine

ORCID: http://orcid.org/0000-0001-6189-2629

Nataliia Sribniak
Sumy National Agrarian University, Sumy, Ukraine
ORCID: http://orcid.org/0000-0003-3205-433X

Serhii Halushka
Sumy National Agrarian University, Sumy, Ukraine
ORCID: http://orcid.org/0000-0001-8643-6937

Dmytro Borodai
Sumy National Agrarian University, Sumy, Ukraine
ORCID: http://orcid.org/0000-0002-0771-9769

Artem Borodai
Sumy National Agrarian University, Sumy, Ukraine
ORCID: http://orcid.org/0000-0003-4221-0332

To create heat-resistant structural materials capable of operat-
ing at high temperatures (up to 1,400 °C), glass crystalline materials
based on the SrO—Al,03—SiO, system are promising.

This paperreports the results of studying strontium-anorthite
ceramics modified with boron-containing glass of the spodumene
composition. It was established that in order to achieve a set of high
physical and technical indicators of ceramics at reduced firing tempera-
tures (1,200-1,300 °C), it is necessary to introduce glass in the amount
of 20-30 % by weight. In this case, densely baked materials with low
TCLE values were obtained (32.0-33.4)-1077 degrees™”, which predeter-
mine their high thermal resistance (not lower than 850 °C). The prin-
cipal crystalline phase of the examined ceramics is a monoclinic modi-
fication of strontium anorthite that mainly forms its microstructure.
The strontium anorthite crystals measuring from 1-2 um to 3—4 pm
are tightly connected via thin layers of the residual glass phase. In the
glass phase, the B-spodumene crystals the size of 0.1-0.3 pm are evenly
distributed. The observed microstructure features of ceramics deter-
mine zero values of water absorption and open porosity, as well as high
density values (2.40-2.50 g/cm?) and mechanical compression strength
values (237-246 MPa). The dense microstructure also makes it possible
to achieve high dielectric indicators (e=4.4—4.8; tgd=0.005—0.007) in
an ultra-high-frequency electromagnetic field. Therefore, the designed
materials are promising as radio-translucent materials, including struc-
tural ones. In addition, the enrichment of the residual glass phase with
the refractory components of the SAS system in the process of firing
the examined ceramics predetermines its increased resistance to high-
temperature heating during operation.

Keywords: heat-resistant ceramics, Sr-anorthite, B-spodumene,
glassy phase, baking, crystallization, microstructure of ceramics.
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This paper proposes a technique to prevent the corrosion of
steel reinforcement in concrete based on slag cement (SC) activated
by Na(K) salts of strong acids (SSA) in the composition of by-pass
cement kiln dust (BP). The technique implies using additional
modifiers in the form of the Portland cement CEM I 42,5 R and the
calcium-aluminate admixture (CAA) C3A-6H,0.

It is shown that adding the Portland cement contributes to
enhancing the intensifying influence of BP on the SC hydration,
accompanied by an increase in the strength of artificial stone. This
effect is predetermined by the formation of hydrosilicates in hydra-
tion products with an increased crystallization degree in the form of
CSH(I) and C,SH(A).

Modifying SC with CAA ensures the intensive formation of low-
soluble AFm phases in the composition of hydration products, aimed
at reliable binding the SSA anions (CIl', SO%°) that are aggressive to
steel reinforcement.

The study result has established the possibility to produce SC,
activated by SSA, when using BP, the Portland cement, and CAA.
Mathematical methods to plan the experiment were applied to produce
an SC composition of “granulated blast furnace slag — BP — Portland ce-
ment — CAA”, characterized by a strength class of 42.5 and a molar ratio
of CI'/OH- in a porous solution not exceeding 0.6. The resulting proper-
ties predetermine the feasibility of using SC in steel-reinforced concrete.



The relevance of this work is due to the modern trends in the

development of the construction industry. The introduction of ce-
ment that contains mineral additives, in particular granulated blast
furnace slag, contributes to improving the environment by reducing
CO» emission. The use of such cement as a base of steel-reinforced
concrete ensures the increase in their functionality and durability.

Keywords: slag cement, steel reinforcement, cement kiln dust,

AFm phase, structure formation.
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This paper proposes an economical thermal cycle of the produc-
tion of ceramic articles from submicronic powders of aluminum ox-
ide, titanium oxide, and manganese oxide. The implementation of a
given cycle involves the introduction of a special aluminophosphate
bond into the charge in order to reduce the temperature of firing.
The optimal composition of the material for a foam-ceramic filter
with the highest physical and mechanical properties has been deter-
mined; the optimal method for preparing the original charge and the
baking mode have been selected.

According to the results of tests under industrial conditions, the
manufactured alumina filters became a decent alternative to known
analogs used in aluminum metallurgy for the purification of liquid
metal. The application and rational dosage of titanium dioxides,
manganese, and aluminum aluminophosphate in porous ceramic
compositions on an alumina base have made it possible to significant-
ly reduce the time and, consequently, improve the productivity, of
firing. The results obtained were evaluated by the level of maximum
temperature in the cycle of heat treatment according to known tech-
nologies. Compared to those technologies, the developed technology
ensures the growth of firing productivity when implementing the
proposed solution by about 220 %.

It was found that the high true density of ceramic powder re-
quires large dispersion as the relatively large powder particles are
significantly worse retained in foam films and settle.

At medium (intermediate) temperatures, a large weight loss
occurs at a heating rate of 10 °C/h. In this case, the decomposition
progress changes in proportion to the heating speed. Changing the
heating speed with temperature is the most effective technique for
deparaffinization in the air. The heating time from the ambient tem-
perature to 200 °C significantly decreases. At a certain temperature,
prior to the thermal decomposition, the bond would transfer from a
strongly viscous state to a liquid state.

Keywords: silicon carbide, ceramic filter, permeability coeffi-
cient, aluminum oxide, polymer, porous structure.
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A modified MnO, clinoptillolite was obtained by using the avail-
able zeolite rock from the Sokyrnytsia deposit (Khust district of the
Zakarpattia region, Ukraine) using a simple technique of mixing solu-
tions containing separately Mn?" and MnOj. It was determined that the
total manganese content in the air-dry modified thermally untreated
clinoptyllolite was 11.42 mg/g, which is 1.8 % in terms of MnOs.

Structural characteristics, namely, the pore size distribution
and specific surface area as the main basic characteristics of the
catalyst, were studied, which were obtained from the isotherms of
low-temperature nitrogen adsorption-desorption. These studies are
necessary to determine the limiting stage of CO oxidation.

It has been determined that the kinetics of the oxidation pro-
cess is described by a first-order equation. Based on the obtained
characteristics of the catalyst, the kinetic parameters of the process
were calculated, namely, the effective and true rate constants and
the activation energy, which is 31 kJ/mol. It has been proved that
the oxidation reaction of carbon monoxide on an oxide-manganese
catalyst proceeds in the intra-diffusion mode. This makes it possible,
using the criterion dependences, namely, the Carberry criterion,
which is less than 0.05, to assert that the reaction is not limited by
the diffusion of CO from the gas stream to the outer surface of the



catalyst. Tt is shown that the transport of carbon monoxide molecules
inside the catalyst granules proceeds in the Knudsen regime.

The obtained scientific result in the form of a kinetic descrip-

tion of the catalytic oxidation of carbon monoxide with atmospheric
oxygen on a manganese oxide catalyst based on zeolite is interesting
from a theoretical point of view. From a practical point of view, the
calculated kinetic parameters of this process make it possible to cal-
culate a catalytic CO oxidation reactor.

Keywords: carbon monoxide, oxidation kinetics, structural pa-

rameters, manganese dioxide, zeolite, clinoptilolite.
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During the operation of power plant equipment, technological
media are used — water, turbine oils. Diagnostics of equipment by gas
chromatographic determination of diagnostic components (gases Ho,
CH4, CQHG, C2H4, CQHz, CO, COQ, OQ, NQ), water, “Tonol” in these
media is urgent. For this, 5 chromatographs are used. An increase

in the reliability of the main circulation pumps of a nuclear power
plant can be due to an increase in the reliability of its oil system. The
influence of ultrasonic vibrations on the generation of gases in the
systems “oil — diagnostic gas”, “oil — water — diagnostic gas” with the
use of turbine oil Tn-22s is studied. Gas concentrations increase with
an increase in the duration of exposure for 1600 s at a frequency of
35-125 kHz and a power of 20 W. The dependences of the concentra-
tions Ci of dissolved gases on the irradiation time t of technological
media is expressed by the equation Ci=A-t+B Coefficients A, B and
correlation coefficients R2 have specific values for each dissolved
gas. So, 0.95<R2<0.995, which indicates the adequacy of the ob-
tained equations to the experimental data. This makes it possible to
determine turbine oil in water after irradiation and subsequent gas
chromatographic determination of the generated dissolved gases.
The technical requirements for a 5-channel gas chromatograph were
established and its structural diagram was developed. This makes
it possible to reduce the number of measurement operations and
chromatographs. The thresholds for determining the diagnostic com-
ponents in the corresponding technological environments have been
determined: 2 ppm (Hy); 1 ppm (CHy, CoHg, CoHy); 0,5 ppm (CyHy);
5 ppm (CO, COy); 1,5 ppm (Oy Ny); 0.05 wt. % (“Ionol”);
2 g/t (water in turbine oil) 0.02 mg/dm3 (turbine oil in water).

The basic technological scheme of the oil system for the main
circulation pumps of the NPP has been developed. It is proposed
to continuously: degassing the turbine oil flow; sorption purifica-
tion of cooling water, analysis of turbine oil and cooling water by
gas chromatography methods. This will reduce the degradation of
turbine oil and increase the reliability of the oil system of the NPP
main circulation pumps.

Keywords: gas chromatography, turbine oil, cooling water, diag-
nostic component, nuclear power plant.
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The use of a battery as a power supply for small electronic de-
vices, such as camera, laptop, and handphone, with a wireless sensory
network, is currently being developed. Besides, climate change keeps
on worsening because of the use of fossil fuel emitting carbon and
increase in global warming. However, due to climate change, many
have sought alternatives to reduce carbon emissions. Therefore, the
use of environmentally friendly material such as bamboo is essential.
The generation of electrical energy in this study used bamboo-based
activated carbon as an electrode, which was put between counter
electrodes. The electrical energy was generated from a system
consisting of a counter electrode — electrode — counter electrode.
Three types of counter electrode tested were copper, aluminum, and
aluminum foil. An electrolyte was injected between the electrode
and counter electrode before being heated. The electrolyte tested
was distilled water. The electrostatic force was generated by water
electrolyte ions toward the poles of functional groups, the electrical
charge of the pores, and electron mobility in the counter electrode;
so, the release of electrons occurred. The result shows that the highest
thermal sensitivity of the electrical voltage (dV/dT) was generated by
aluminum 64.043 mV/°C, followed by aluminum foil 63.578 mV/°C
and copper 6.136 mV/°C. This is because the electron mobility in
aluminum was higher while the phosphorus content of the aluminum
foil tends to attract electrons, inhibiting the release of electrons. The
electrical voltage generated was effective when above the temperature
of AT=45 °C. This is because the hydrogen bond of the water molecule
was weakened, causing the ions to become easily attracted to the acti-
vated carbon surface inducing more release of electrons.

Keywords: bamboo activated carbon, counter electrode, water,
thermal, functional group, voltage.
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Hydrogen has become the subject of attention as an environmen-
tally friendly and effective source in recent years. The photocatalysis
method with biomass-photocatalyst is an alternative step for hydrogen
production via water splitting. In this study, bamboo charcoal (BC)
and Fragaria Vesca Powder (FVP) are biomass materials used to
develop photocatalysts in hydrogen production. The light source for
photocatalysis was a halogen lamp with a wavelength of 560 nm. The
hydrogen gas produced is measured using the MQ-8 sensor which is
capable of measuring hydrogen gas in 100—10,000 ppm. Hydrogen
production is significantly increased with the combination of the
BC and FVP photocatalysts. Based on scanning electron microscope
(SEM) image analysis by Image J software, BC and FVP have a nega-
tive and positive charge, respectively. The aromatic carbon ring in BC
has an energy gap of 2.48 eV whereas that in FVP has a lower energy
gap, 2.32 ¢V due to functional groups energizing electron in the FVP
aromatic ring. The interaction between positive and negative charges
when BC and FVP are combined generates the second lower energy
gap in the combined catalyst, 1.66 eV that tends to increase electron
density on the catalyst surface. The more dense electrons destabilize
more hydrogen and covalent bonds in water increasing hydrogen pro-
duction by 20 times from that with BC only or by 4 times from that
with FVP only. When aluminum foil (AF) was added to the bottom
of the reactor tube, the photocatalyst’s performance was strengthened.
The AF material was an 8011 aluminum alloy with a thickness of
0.02 mm and a diameter of 80 mm. AF has two important roles, that



is, accelerates reduction reaction and facilitates the breaking of the
hydrogen and covalent bonds in water.

Keywords: bamboo charcoal, Fragaria Vesca powder, aluminum
foil, biomass, hydrogen, photocatalysis.
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Currently, colloidal silver particles are used in the creation of
electronic, optical, and sensor devices of a new generation. Silver-
containing bionanocomposites (BNCs) were synthesized by im-
mobilization of colloidal montmorillonite particles containing col-
loidal silver in a composition of sodium alginate and sodium salt of
carboxymethylcellulose. Silver-containing montmorillonite particles
Ag-Mt were obtained by replacing Na* ions in layered silicate galler-
ies with Ag™ ions, followed by the transformation of silver ions into
silver particles. The introduction of Ag* ions into the montmoril-
lonite structure is justified by infrared spectroscopy. When studying
the strength of bionanocomposite films, it was found that with an
increase in the content of Ag-Mt particles in their composition, the
strength increases and the deformation decreases.

It is found that the equilibrium values of the swelling constant
are set in ~30 minutes. At the same time, with an increase in the Ag-
Mt content in the bionanocomposite from 3 % to 10 %, the value of
the equilibrium swelling coefficient (Kgey) decreases by 2.8 times.
The replacement of Na* ions with Ag* ions in the montmorillonite
structure is accompanied by a decrease in the swelling of bionano-
composites, which is explained by the lower hydration of Ag" ions
compared to Na® ions. As another reason for the decrease in the
swelling of bimonanocomposites with an increase in the proportion
of Ag-Mt in their composition, enhancing their ability to structure
formation in the prersence of a clay mineral is indicated.

The kinetics of the release of Ag™ ions from bionanocomposites
into saline has been studied. It is shown that the release of Ag" ions
increases with increasing pH of the medium.

Keywords: colloidal silver, bionanocomposites, montmorillonite
interlayer space, alginate, carboxymethylcellulose, tensile strength.
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Among the issues related to the disposal of polymers’ waste is
the design of cheap biodegradable polymeric materials, which are de-
stroyed as a result of natural microbiological and chemical processes.
Since the synthesis of biodegradable polymers is characterized by
high material and energy costs, the filled biodegradable polymeric
materials are more promising.

This paper substantiates the feasibility of using marble mic-
roparticles as a filler for the biodegradable polymeric material based
on high-pressure polyethylene whose decomposition rate increases
under the conditions of ultraviolet radiation.

Samples of the biodegradable polymeric material with the differ-
ent content of a filler, the microparticles of marble (from 0 to 5.1 %
by weight), were made; their physical-mechanical properties were
investigated. It has been experimentally proven that UV radiation
destroys polyethylene macromolecules into separate fragments with
the formation of >C=0 bonds, making it possible to decompose ap-
propriate waste under the influence of sunlight.

The feasibility of using the composition “high-pressure polyeth-
ylene — microparticles of marble” with a marble content of 1.78 % by
weight has been confirmed for the manufacture of the sleeve and flat
polymeric films for packaging and agricultural purposes, in particu-
lar, packing stretch film.

Recommendations have been given on using the proposed
biodegradable polymeric material. In particular, it is proposed
that the production of articles from the “high-pressure polyeth-
ylene — microparticles of marble” composition should utilize a
pre-obtained granulate of the required formulation. When making
articles from the composition obtained directly in the extruder
that molds the products, it is possible to apply adhesive additives
to improve the interaction between a polymeric matrix and the
filler’s particles.

Keywords: extrusion, polymeric film, high-pressure polyeth-
ylene, marble microparticles, ultraviolet radiation, decomposition.



References

. Three-age system. Available at: https://ru.qwe.wiki/wiki/Three-

age_system

. Plastics — the Facts 2018. Available at: https://www.plasticseurope.

org/application/files/6315/4510/9658 /Plastics_the facts 2018
AF_web.pdf

. Mikulionok, 1. O. (2011). Pretreatment of recycled polymer raw

material. Russian Journal of Applied Chemistry, 84 (6), 1105-1113.
doi: https://doi.org/10.1134/51070427211060371

. Kirsh, I. A, Chutkina, E. P. (2010). Biorazlagaemye polimernye

kompozitsii na osnove othodov agropromyshlennogo kompleksa.
Plasticheskie massy, 5, 45—48.

. Chung, D. D. L. (2010). Composite Materials: Science and Applica-

tions. Springer Science & Business Media, 371.

. Singh, N., Hui, D., Singh, R., Ahuja, I. P. S,, Feo, L., Fraternali, F.

(2017). Recycling of plastic solid waste: A state of art review and
future applications. Composites Part B: Engineering, 115, 409-422.
doi: https://doi.org/10.1016 /j.compositesb.2016.09.013

. Scaffaro, R., Maio, A., Sutera, E, Gulino, E., Morreale, M. (2019).

Degradation and Recycling of Films Based on Biodegradable
Polymers: A Short Review. Polymers, 11 (4), 651. doi: https://
doi.org/10.3390/polym11040651

. Karaogul, E. (2019). Effects of asphodel tuber and dolomite on the

properties of bio-hybrid films processed by a twin screw extruder.
BioResourses, 14 (2), 4473-4488. Available at: https://bioresources.
cnr.nesu.edu/wp-content/uploads/2019/04/BioRes 14 2 4473
Karaogul Effects Asphodel Tuber Dolomite Props Biohybrid
Films_15283-1.pdf

. Nayak, S. K., Satapathy, A. (2020). Development and characteriza-

tion of polymer-based composites filled with micro-sized waste
marble dust. Polymers and Polymer Composites, 096739112092606.
doi: https://doi.org/10.1177/0967391120926066

. Choudhary, M., Singh, T., Dwivedi, M., Patnaik, A. (2019). Waste mar-

ble dust-filled glass fiber-reinforced polymer composite Part I: Physi-
cal, thermomechanical, and erosive wear properties. Polymer Compos-
ites, 40 (10), 4113-4124. doi: https://doi.org/10.1002/pc.25272

. Nayak, S. K., Satapathy, A. (2019). Wear analysis of waste mar-

ble dust-filled polymer composites with an integrated approach
based on design of experiments and neural computation. Proceed-
ings of the Institution of Mechanical Engineers, Part J: Jour-
nal of Engineering Tribology, 234 (12), 1846-1856. doi: https://
doi.org/10.1177,/1350650119896170

. Sharma, A., Choudhary, M., Agarwal, P, Kumar Patnaik, T., Kumar

Biswas, S., Patnaik, A. (2020). Experimental and numerical investi-
gation of thermal conductivity of marble dust filled needle punched
nonwoven jute-epoxy hybrid composite. Materials Today: Proceed-
ings. doi: https://doi.org/10.1016/j.matpr.2020.07.097

. Ray, S,, Rout, A. K., Sahoo, A. K. (2018). A study on erosion perfor-

mance analysis of glass-epoxy composites filled with marble waste
using artificial neural network. UPB Scientific Bulletin, Series B:
Chemistry and Materials Science, 80 (4), 181-196.

. Bakshi, P, Pappu, A, Patidar, R., Gupta, M. K., Thakur, V. K.

(2020). Transforming Marble Waste into High-Performance, Water-
Resistant, and Thermally Insulative Hybrid Polymer Composites for
Environmental Sustainability. Polymers, 12 (8), 1781. doi: https://
doi.org/10.3390/polym 12081781

. Sokolova, Yu. A., Shubanov, S. M., Kandyrin, L. B., Kalugina, E. V.

(2009). Polimernye nanokompozity. Struktura. Svoystva. Plas-
ticheskie massy, 3/4, 18—23.

. Rybkina, S. P, Paharenko, V. A., Shostak, T. S., Paharenko, V. V.

(2008). Osnovnye napravleniya v oblasti sozdaniya biorazlagaemyh
termoplastov. Plasticheskie massy, 10, 47—54.

. Mikulyonok, I. O. (2013). Equipment for preparing and continu-

ous molding of thermoplastic composites. Chemical and Petroleum

18.

19.

20.

21,

22.

23.

24.

25.

26.

217.

28.

Engineering, 48 (11-12), 658-661. doi: https://doi.org/10.1007/
$10556-013-9676-x

Mikulionok, 1. O. (2015). Classification of Processes and Equip-
ment for Manufacture of Continuous Products from Thermoplastic
Materials. Chemical and Petroleum Engineering, 51 (1-2), 14-19.
doi: https://doi.org/10.1007 /s10556-015-9990-6

Bombelli, P, Howe, C. J., Bertocchini, F. (2017). Polyethylene bio-
degradation by caterpillars of the wax moth Galleria mellonella.
Current Biology, 27 (8), R292—R293. doi: https://doi.org/10.1016/
j.cub.2017.02.060

Tadmor, Z., Gogos, C. G. (2006). Principles of polymer processing.
John Wiley & Sons, 984.

Mikulionok, I. O., Radchenko, L. B. (2012). Screw extrusion of
thermoplastics: I. General model of the screw extrusion. Rus-
sian Journal of Applied Chemistry, 85 (3), 489-504. doi: https://
doi.org/10.1134,/s1070427211030305

Mikulionok, 1. O., Radchenko, L. B. (2012). Screw extrusion of
thermoplastics: I1. Simulation of feeding zone of the single screw
extruder. Russian Journal of Applied Chemistry, 85 (3), 505-514.
doi: https://doi.org/10.1134,/s1070427211030317

Rauwendaal, C. (2014). Polymer extrusion. Carl Hanser Verlag
GmbH & Co. KG, 950. doi: https://doi.org/10.3139,/9781569905395
Mikulionok, 1., Gavva, O., Karvatskii, A., Yakymchuk, M. (2017).
Modeling and analysis of the process of polymeric film cooling
on the drum with a liquid cooling agent. Eastern-European Jour-
nal of Enterprise Technologies, 5 (5 (89)), 67-74. doi: https://
doi.org/10.15587,/1729-4061.2017.110687

Agassant, J.-F, Avenas, P, Carreau, P. J., Vergnes, B., Vincent, M.
(2017). Polymer Processing. Carl Hanser Verlag, 883.
Vlachopoulos, J., Vlachopoulos, N. D. (2019). Understanding rheol-
ogy and technology of polymer extrusion. Dundas: Polydynamics
Inc., 337.

Mikulionok, 1. O. (2013). Screw extruder mixing and dispersing
units. Chemical and Petroleum Engineering, 49 (1-2), 103—-109.
doi: https://doi.org/10.1007 /s10556-013-9711-y

Nikolaieva, 1. V., Petukhov, A. D., Shnyruk, O. M., Melnyk, L. 1.,
Nudchenko, L. A., Musienko, O. S. (2018). UF promin — ruinivnyk
khimichnykh zviazkiv stretch-plivok polietylenu vysokoho tysku. XI
Mizhnarodna naukovo-tekhnichna WEB-konferentsiya «Kompo-
zytsiyni materialy» (kviten 2018 r.): zbirka materialiv. Kyiv: KPI im.
Thoria Sikorskoho, 51-54.

DOI: 10.15587,/1729-4061.2020.216745
ASSESSMENT OF PHYSICOMECHANICAL
PROPERTIES OF COMPOSITE FILMS BASED ON A
STYRENE-ACRYLIC POLYMER, GLYCIDYL ETHER,
AND A 3-AMINOPROPYLTRIETHOXYSILANE
COMPATIBILIZER (p. 111-116)

Mariia Pasichnyk

V. O. Sukhomlynskyi National University of Mykolaiv,
Mykolaiv, Ukraine

ORCID: http://orcid.org/0000-0003-3213-9720

Olga Semeshko
Kherson National Technical University, Kherson, Ukraine
ORCID: http://orcid.org/0000-0002-8309-5273

Elena Kucher

V. O. Sukhomlynskyi National University of Mykolaiv,
Mykolaiv, Ukraine

ORCID: http://orcid.org/0000-0002-9963-6855

Tatyana Asaulyuk
Kherson National Technical University, Kherson, Ukraine
ORCID: http://orcid.org/0000-0001-5961-6895



Viktoria Vasylenko

Kyiv National University of Technologies and Design,
Kyiv, Ukraine

ORCID: http://orcid.org/0000-0003-3482-2750

Lyudmila Hyrlya
Mykolaiv National Agrarian University, Mykolaiv, Ukraine
ORCID: http://orcid.org/0000-0002-8964-4253

The study concerns composite materials based on polymer mix-
tures of a styrene-acrylic polymer, glycidyl ether, and a 3-aminopro-
pyltriethoxysilane (APTES) compatibilizer. The use of a silane-type
compatibilizer improves the compatibility of the components and has
been shown to significantly increase the degree of crosslinking of the
composition components. In this work, the structural parameters of
the polymer network of the composition components depending on
the compatibilizer concentration were researched by the method of
equilibrium swelling. The optimal concentration of the compatibil-
izer was found to maximize the degree of crosslinking with a minimal
number of active chains. This fact proves that the crosslinking in the
composition is complete and the molecule does not contain active
sites that have not reacted with the compatibilizer. The swelling
kinetics of the polymer composite films proves that with an increase
in the degree of crosslinking, the swelling of the polymer films de-
creases. Polymer films with a low proportion of active chains practi-
cally do not swell after the crosslinking process.

The article describes a possible mechanism of compatibilization
involving 3-aminopropyltriethoxysilane as well as styrene-acrylic
and glycidyl ether polymers. The 3-aminopropyltriethoxysilane
compatibilizer has active functional groups that are located on oppo-
site sides of the molecule; these are three active hydroxyl groups and
one active amino group. Due to the presence of various functional
groups, this compatibilizer can bind the polymers and thereby form
strong polymer films.

This gives grounds to assert that the control of the compatibil-
izer concentration and the degree of crosslinking of the composition
components provide prospects for the creation of polymer films with
high physical and mechanical characteristics due to the high interfa-
cial adhesion of the components in the composition.

Keywords: composite polymer films, compatibilizer, 3-ami-
nopropyltriethoxysilane, physical and mechanical characteristics,
degree of crosslinking of components.
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This paper reports a study into the effect of cavitation on the
octane number of gas-condensate gasoline with the addition of
isopropanol in the amount of 0-12 % by volume. The papers that
confirm the impact of cavitation on the intensification of oil crack-
ing reactions have been analyzed. Cavitation also initiates reactions
of interaction between free radicals and alcohols. A laboratory
installation scheme has been proposed to investigate the cavitation
treatment process on the characteristics of gasoline modified with
alcohols. A methodology has been devised for studying the effect of
cavitation treatment intensity on the octane number of gasoline. A
0.3-0.9-point increase in the octane number of gas-condensate gaso-
line modified with isopropanol was experimentally proven following
its cavitation treatment. The effect of the number of cavitation
treatment cycles on the octane number indicator has been studied,; it



is shown that the stable value of an increase in the octane number is
achieved over 7-8 cycles of cavitation treatment at a pressure at the
outlet from the nozzle of 9.0 MPa. A reduction in the isopropanol ad-
ditive, required to produce gasoline brands A-95 and A-98, when us-
ing a cavitation treatment technology was substantiated. It has been
experimentally confirmed that compared to simple mechanical mix-
ing of alcohol and hydrocarbon gasoline, the application of cavitation
reduces the consumption of isopropanol by 17 % (from 3.0 % to 2.5 %
by volume) in the production of gasoline brand A-95; and by 14 %
(from 8.1 % to 7.0 % % by volume) in the production of gasoline
brand A-98. The effect of isopropanol concentration on the increase
in the octane number of gasoline, measured by research method,

under conditions of cavitation treatment is nonlinear in nature: with
highs at concentrations of 1.0 % by volume, 3.5 % by volume, and
6.5 % by volume. Varying the initial concentration of isopropanol
and the octane number of a hydrocarbon gasoline fraction can opti-
mize the technological mode of production of gasoline brands A-95
and A-98 in terms of raw materials and energy consumption.

Keywords: hydrodynamic cavitation, isopropanol, octane num-

ber, bioethanol, gas-condensate gasoline, octanometer, intensification.
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The problems of reducing the slagging ability and corrosiveness
of coal with a high content of low-melting salts (the so-called salty
coal (SC) in the processes of its combustion) are considered. Salty coal
is considered to be the coal, the ash of which contains NapO>2 %. The
object of study is the salty coal of Donbass and ways of solving the
problems of its use. The influence of low-melting salts on the formation
of ash deposits and the development of corrosion of the metal surface
during the combustion of salty coal from different fields was determined.

A noticeable decrease in the slagging ability and corrosiveness of
the test coal was noted during the removal of salts by water extraction.
The composition of corrosive compounds (oxides Fe,O3 FesO4 and
iron sulfide FeS) has been determined, formed during the combustion
of native coal, and their absence in the case of desalinated coal.



Artificial fuel mixtures produced from more reactive salty and
conventional low reactive coal have been studied. To create a mixed
fuel, long-flame salty coal (low stage of metamorphism) from the
Northern Donbas and unsalty lean coal (high stage of metamor-
phism) from Kuzbas were used. A significant deviation (to 9 %) was

noted for the release of ash during the combustion of mixtures from
the additivity, indicating a chemical interaction between the mineral
components of the mixture. The formation of new refractory mineral
phases of ash (nepheline, ultramarine, combeite) during the combus-
tion of composite fuel from coals of different metamorphism and
salinity was established.

The obtained results will be useful in the development of rec-
ommendations for the preparation of model fuel mixtures and their
accident-free combustion in industrial boiler units. Experimental
data on the determination of new mineral compounds in the case of
composite fuels can be used to create a general theory of slagging in
the combustion of salty coal of different origins.

Keywords: salty coal, water-soluble compounds, combustion,
slagging, surface corrosion, mixture, ash minerals.
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CYBCOJIIYCHA BY/IOBA CUCTEMU ZnO-SrO-Al,05-Si0, IK OCHOBH JIJISI PO3POBKU PAJIIOIIPO30POI
KEPAMIKH (c. 6-14)

0. 10. ®depopenxo, I. B. JIucauyk, M. C. IIputkina, P. B. Kpuso6ok, A. B. 3axapos

Po3po6ka HOBUX MaTepiasiB 3 YHIKQIbHIMU BJIACTUBOCTSIMU BUMAra€ HayKOBO OOIDYHTOBAHVX TT/[XO/IIB [0 BUPIIIEHHS 3aBJIaHb. 3aCTOCY-
BaHH: (Hi3UKO-XIMIYHOTO aHATI3y OKCHAHUX CHCTEM /TSI MPOEKTYBAHHS CKJIALy MaTepialy J03BOJISIE BU3HAUNTH YMOBHU (ha30yTBOPEHHS i OIIi-
HUTU TEXHOJIOTTYHICTh KOMIO3HITIH. 3 OISy Ha KOJOCATbHUIT 0OCST eKCIIEPUMEHTIB, HEOOXIHUX /175t TIOOYI0BU JliarpaM CTaHy 6araTOKOMITO-
HEHTHUX OKCUIHUX CHCTEM, (Di3UKO-XiMiuHe MOJIEIIOBAHHS € HAfiGLIbIT TOIIIBHIM METOAOM BUBYeHH: 1X Gy08u. O6rpyHTOBaHO BUGIp 6a30B01
okcunoi cucremu ZnO-SrO-AlyO3-SiOy st po3pobKu pagionpo3opoi KepaMiky, HaBeieHi pesyasTaTi A0CHKeHb ii cyOcosTiaycHol Oy10BH 3
BUKOPUCTAHHSM CyYaCHUX JIAHUX PO PO3OUTTS CUCTEMU Ha eleMeHTapHi 00’eMu. BusHaueHo i mpoaHatizoBaHO OCHOBHI TEOMETPO-TOIMOJIOTTUH]
XapaKTePUCTUKK BHYTPINIHIX TeTpae/IpiB CUCTEMHU, PO3paxoBaHi MiHIMaIbHi TeMIIepaTypH IOsIBU PO3IIABY i CKJIaiu eBTeKTHKU. JIjis po3poOKu
PaztioNPoO30poi KepaMiky 3 3aIlaHIM PiBHEM JieIeKTpUIHNX XapakTepucTnk (<10, tgd<10%) B Meskax konmenTpariii rerpaenpy SiOs—ZnAlyO4—
ZnSiO4~SrAl»SisOg o6pana 06JacTh CKIaAB, MO 3a6e3MevyI0Th CHHTE3 MIJTbOBUX (ha3 BiIIeMiTy i CTPOHIIEBOTO aHOPTUTY. 3 BUKOPUCTAHHSM
HOBHX JIAHUX OTPUMAHA KapocTiiika rostidazna kepamika, gieJeKTpudHi XapakTepucTuku s1koi (6=5,98-8,96; tgd=0,004-0,008) 3a10B0IbHSIOTH
BUMOTH JI0 Paztionpo3opyx Marepiaznis. Beranosieno onrnmanbhe crissignoments daz (ZnSiO4SrAlySipOg-1:1), 110 103B0JIsI€ 3HUBUTH i~
eJIEKTPUYHY NPOHUKHICTD (€=5,98) 1 MminimizyBaru miesexrpuuni Brpatn (tg6=0,004). I3 3acToCyBaHHSM CKaHYI0YO1 €J1€KTPOHHOI MiKPOCKOIIIT Ta
PpeHTreHo(ha30BOro aHasi3y BCTAHOBJIEHO CTPYKTYPHO-(ha3oBi 0cOOMMBOCTI HOBUX KEpPaMiuYHUX MaTepiaiB.

Kiouosi cioBa: cybcosinycta 6y0Ba, reOMeTPO-TONOJNOTIYHI XapaKTePUCTUKU, BIJIEMIT, CTPOHIIIEBUIT aHOPTUT, Paaionposopa
Kepamika.

DOI: 10.15587/1729-4061.2020.216754
OCOBJIUBOCTI IPOLIECIB CHHTE3Y, MIKPOCTPYKTYPA I BIACTUBOCTI CTPOHIIIIT-AHOPTUTOBOI
KEPAMIKU, MOIU®IKOBAHOT CKJIOM CIIOAYMEHOBOTO CKJIAIY (c. 15-26)

0. B. 3aiiuyk, O. A. Amenina, 0. C. Topaees, 10. P. Kaximenko, H. M. Cpi6usik, C. A. Tanymxka, /. C. Boponaii, A. C. Boponait

Jl1s1 cTBOpEHHST TEPMOCTIHKMX KOHCTPYKIIHHMX MaTepiajiB, 3/[aTHUX IIPAIIOBATH B yMOBax Bucokmx Ttemiepatyp (mo 1400 °C),
MEepCHEeKTUBHUMUI € CKJIOKpUCTaMiuHi MaTepianu Ha ocHoBi cuctemu StO—Aly03-SiO,.

B crarTi HaBezeHi pesysisraT JIOCIKEHb CTPOHINH-aHOPTUTOBOI Kepamiku, MOM(DIKOBAHOI GOPBMICHUM CKJIOM CIIOLyMEHOBOTO CKJIALY.
Bceranosmeno, 1o i IOCATHEHHST KOMIUIEKCY BHCOKHX (Di3MKO-TEXHIYHMX IIOKA3HUKIB KepaMiKyM HPH 3HIDKEHHX TeMIlepaTypax BHUIIAILy
(1200-1300 °C) HeoOxinHo BBOAUTH CKJIO B KiTbKOCT 20—30 Mac. %. IIpu oMy OTpHMAaHI IIIbHO CIIeYeH] MaTepiain 3 HUBbKUMU 3HAYCHHSIMU
TKJIP (32,0-33,4)-10—7 rpaa—7, mo o6yMOBJIIOE X BUCOKY TepMiuly cTiiikicThb (He Huskdye 850 °C). OCHOBHOIO KpUCTATIYHOIO (has3oio A0CTiHOT
KepaMiKy € MOHOKJIIHHA MO/U(IKallisi CTPOHIIEBOIO aHOPTUTY, SIKUIT 1epeBakHO 1 (hopmye ii mikpocTpykTypy. Kpncranu crponitiesoro anopruty
poamipom Bix 1-2 MKM 110 3—4 MKM IMIJIBHO CHOJIyYeHi Misk co00I0 3a JOMOMOTOI0 TOHKMX MPOMIAPKIB 3anIKoBOI cKirodasu. B ckiodasi
PiBHOMIPHO posmoziieHi Kpuctasu B-criogymeny poamipom 0,1-0,3 MM, Biamiueni MikpoCTpyKTYpHi 0COGIMBOCTI KEPAMIiKU BUSHAYAIOTH HYJIbOBI
3HAYEHHsI BOJIOTIOTJIMHAHHS 1 BIIKPUTOI TIOPUCTOCTI, & TAKOK BUCOKI 3HaYeHHs TiibHOCTI (2,40—2,50 r/CM3) 1 MexaHIYHOI MIiI[HOCTI Ha CTUCKAHHS
(237-246 MlIa). IlinbHa MiKPOCTPYKTYpPa TAKOK [[A€ MOMKJIMBICTD OCITaTH BUCOKHX JENIEKTPHYHNUX MOKa3HUKIB (€=4,4—4,8; tg6=0,005-0,007)
Y HAJ[BUCOKOYACTOTHOMY €JIeKTpoMarHitHomy moJii. Tomy mMarepiasim, siki po3po0JIstioThesl, € MepCreKTUBHUME B SIKOCTI PAIiOIPO30PUX MaTepiaiis,
B TOMY 4MCJIi i KoHCTpyKIiiiHux. Kpim Toro, 36araueHns 3aauinkoBoi ckaodasy TyroliaBKuMu KoMIosenTaMu SAS cucremu B 1iporieci Bumiay
JIOCTITHOT KepaMiki 06YMOBJTIOE THABHINEHY 1i CTIHKICTD 110 BUCOKOTEMIIEPATYPHOTO HArPIBAHHS B TIEPIOJl €KCILTyaTarlil.

KiouoBi ciioBa: TepmocTiiika Kepamika, Sr-aHOpPTUT, B-CIIotyMeH, CKIOBH/HA (hasa, CriiKaHHs, KPUCTaIi3allist, MIKPOCTPYKTYPa KEPaMiKu.
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PO3POBKA IIINTAKOBOTO HEMEHTY, AKTUBOBAHOI'O Na(K) COJIAMU CUJIbHUX KHUCJIOT, AJIAd BETOHIB
APMOBAHIX CTAJIEBOIO APMATYPOIO (c. 26-40)

I1. B. KpuBenko, 1. I. Pynenko, O. II. KoncraHTUHOBChKHIA

3amnpornonoBao croci6 3anobirants Koposii cranmeBoi apMaTypu B 6eToni Ha ocHoBi nutakosux tementis (II11), akTuBizoBanux
Na(K) comsimu cunbrux kucior (CCK) B ckmazni nementroro nuny 6aiinacy (I1B). Crioci6 mosisirae B BAKOPUCTAHHI TOJATKOBUX MOJIH-
dikaropis y Burasiai nopraananementy CEM 1 42,5 R ta kanbiieso-amominatioi gobasku (KAT) C3A-6H,0.

IMokazaHo, 10 100aBKa MOPTIAHAIEMEHTY CIPUSE MiACHICHHIO aKTHBi3youoro BruuBy 116 Ha rigparanito 11, mo cynpoBomKy-
€ThCsI 3POCTAHHSAM MIIHOCTI IMITYYHOTO KaMeHI0. 3azHadeHuil ehekT 06yMOBIeHO (hOPMYBAHHAM B MPOAYKTAX TifpaTailii Tizpocuaikartis
3 mijBuneHnM crynenem kpucraiizanii y surasai CSH(I) i CoSH(A).

Momudixkaris 1T KA/ 3a6esneuye inrencuBHe (hOpMYBaHHsS B CKJIa/i MPOAYKTIB Tigparaitii masopodunnanx AFm ¢as as waziiinoro
3p’asyBanns anionis CCK (CI, SO7), arpecuBHUX /10 CTaNeBOi apMaTypu.

B pesyasrati gocmimpkens BeranonieHo MoxkanBicTs orpuManis 1, aktusizoBanoro CCK, npu Buxopucranui [1B, moprrananementy
ta KA/L. 3a 10o1oMoror MeTo/iB MaTeMaTHYHOIO IIaHyBaHHs ekcrepuMenTty orpumano HIIL ckmany «rpanysboBaHuil foMEHHMI NIIAK —



1B — noprianaiemenT — KAJl», 1110 XapaKTePU3YEThCs KJIacoM MilfHoCTi 42,5 Ta MosbHuM criBsinHomerHsM Cl'/OH™ B moposomy posumHi
He Gizpine 0,6. OTpuMani BAacTUBOCTI 00YMOBJIOIOTH AOLLIbHiCTh BukoprcTanist [IT1] B GeToHax, apMOBaHUX CTaIEBOIO apMaTypOIo.
AxTyasnbHicTh BUKOHAHOI poOOTH 00YMOBJIEHA CyYaCHUMH TEHAEHIISIMU PO3BUTKY Oy/iBesIbHOI ramy3i. 3alpoBaykeH s [IEMEHTIB,
0 MICTSATh MiHepaibHi H006aBKK, 30KpeMa TPaHyJbOBAHWMIT JOMEHHUI IIJIaK, CIHPUSE MOKPAIIEHHIO eKOJOriYHOI cuTyallii BHACHII0K
amennierns emicii COy. BUKOpUCTAHHS TAKUX IIEMEHTIB B IKOCTI OCHOBU GETOHIB, aDMOBAHUX CTATIEBOIO apMATYPOIO, 3a0€31eUy€ IMiIBY-
MeHHs iX GQYHKIIOHATBHOCTI i JOBrOBIYHOCTI.
K1040Bi c10Ba: 1IIaKOBUIT 1IEMEHT, cTasieBa apMarypa, nui 6aitnacy, AFm ¢asa, CTpyKTypOyTBOPEHHSL.
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JOCJIIKEHHA 3AKOHOMIPHOCTEIL OTPUMAHHSA MOPUCTUX CTPYKTYP 3 CYBMIKPOHHOTO
MOPOIIKY OKCHUIY AJIOMIHIIO I iIOIO CYMIIIEWA (c. 41-49)

E. C. T'eBopksn, B. II. Hepy6aupkuii, fO. I'. Tynanenko, O. M. MeabHuk, JI. B. Bosomuna

3anpornoHoBaHo0 eKOHOMHUN TepMiuHMii IIMKJ BUPOOHUIITBA KepaMiuHUX BUPOOIB 3 CyOMIKPOHHUX MOPOIIKIB OKCH/Y aJlOMIiHiIO,
OKCHy THTaHy i OKCHIY Maprauifio. Peamisaiis faHoro 1ukiIy nepexbavae BBECHHS B IINXTY cleliaapHoi anoModocdaTHol 3B'I3KH1 3
METOT0 3HMKEHHS TeMIepaTypy BUiasy. BctanoBieHo onTuMaibHuil CKJIa MaTepiaay A niHokepaMiaHoro (ijbrpa 3 HaiibiibIn BUCO-
KuMu Bi3MKO-MeXaHI{YHUMK BJACTUBOCTSAMHU, MiiGPAHO ONTUMAJIbHIIT METO/[ MiJATOTOBKK BUXI/IHOT IIMXTH i PEKUM CIIKAHHSI.

3a pesysbraraMu BUTPOOYBaHb B yMOBAX BUPOOHUIITBA BUTOTOBJIEHI AIIOMOOKCH/IHI (DiTBTPH CKITATN TiIHY aTbTePHATHBY BiIOMUM
aHaJIoraM, siKi BUKOPHCTOBYIOThCS B METaJIypril aJlOMiHiIO /st OUMIIEHHs PiZIKOro MeTasy. 3aB/sKK 3aCTOCYBAHHIO i PallioOHAIbHOMY
NO3YBAHHIO JIOKCU/IB TUTAHY, MapPTAHITIO i amoModocdary aaioMiHiio B TOPUCTUX KePAMiTHUX KOMIIO3UIIISIX Ha aTIOMOOKCU/IHIN OCHO-
Bi BJIaJIOCS 3HAYHO CKOPOTUTH Yac i, BIANOBIAHO, M/IBUIUTH IPOAYKTUBHICTh Bunany. OTpUMaHi pe3ysbTaTi OLiHIOBAJINCS 32 PiBHEM
MaKCHUMaJIbHOT TeMIIepaTypH B IUKJI TePMOOOPOOKH BIZIOMUX TEXHOJIOTIiA. Y TOPIBHAHHI 3 IUMU TEXHOJIOTISIMU po3pobJieHa TeXHOIOTis
3abe3meuye 3pOCTaHHsI IPOYKTUBHOCTI BUIIAJLY [IPU Peasiizallii IPOIoHOBAHOTO pileHHs pubansHo Ha 220 %.

BeranoBiieno, 1o BeJiMKa CIpaBKHs MIJIBHICTD KEPaMiYHOTO TTOPONIKY BUMAra€ BEJIMKOI AUCIIEPCHOCTI, Tak K BIAHOCHO OiibIii
YaCTKU [MOPOIIKY iCTOTHO Tipllle YTPUMYIOThCS B IJIIBKAX MiHU 1 OCiZAI0Th.

ITpu cepeanix (IPOMIKHUX) TeMIlepaTypax BeJHKa BTpata Baru BiaOyBaerbes npu msuakocti varpisanus 10 °C/roa. ITpu npomy
X1l PO3KJIAJaHHsl 3MIHIOETHCS 31 MBUAKICTIO HATPiBY. 3MiHa IBUAKOCTI HATPiBy 3 TeMIepaTypoio € HalOiabIn eGeKTUBHUM 3aCO60M
nermapacinisarii B mosiTpi. [lomiTHO 3MenmIyeThes Yac HarpiBy Bif Temmepatypn HaBKoJanmnboro cepegosuiia g0 200 °C. Ilpn nesniit
TeMIIepaTypi mepej TEPMIYHIM PO3KJIAJaHHAM 3B's13Ka Oy/le ePEXOUTH 3 CHIBHO B'SI3KOTO CTAHY B IOCUTH PIAKHUIL.

KaouoBi cioBa: xap6ia KpeMHio, KepaMidHuil (hiabsTp, KoedilieHT IPOHUKHOCTI, OKCHJL ATIOMIHI0, TOJiMep, TIOPUCTA CTPYKTYPa.
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KIHETUYHI TAPAMETPH ITPOIIECY OUYNIIEHHA J7MMOBHUX I'A3IB BIJI MOHOOKCHUAY BYIJIELIO HA
OKCHUJTHO-MAPTAHIIEBOMY KATAJIIBATOPI HA OCHOBI IIEOJIITY (c. 50-58)

O. I. Isanenxo, A. I. Tpunoiuscekuii, O. II. XoxotBa, II. €. Crpukak, C. B. Jleneka, I. O. MikyiboHok

Opnepsxano mozandikoBannit MnOy KITHONTUIONIT MISIXOM BUKOPHCTaHHS JOCTYIHOI 11€01iToBOI 11opoau COKMPHUIBKOTO POJIOBHU-
ma (Xycrebkuii paiton 3akapratcbkoi obacti, YkpaiHa) mpu 3acTOCYBaHHI TIPOCTOT METOAMKN 3MIIYBAHHS PO3YKMHIB, 1110 MICTATH OKPEMO
Mn?* Ta MnO, . BuanaueHo, 1o 3araibHuil BMiCT Maprailio B TIOBITPSHO-CyXoMYy MOAN(iKoBaHOMY TePMOHEOOPO6IEHOMY KIiHOTITUIONITI
ckiaB 11,42 Mr/T, o B nepepaxynky Ha MnO, cranosuts 1,8 %.

JToCTIiIKEeHO CTPYKTYPHI XapaKTePUCTHKY, & CaMe, PO3MOJLI MOP 32 PO3MIPOM Ta IUTOMY TIOBEPXHIO SIK OCHOBHY 6a30BY XapaKTePUCTHKY
KaTtajizaropa, siki Oy OTpUMaHi 3 i30TepM HU3bKOTEMIIEPATYPHOI ajicobiiii-gecopOitii asory. Brasani gocijkernst HeoOXiHi /151 BU3HA-
4yeHHs1 JimiTyrouoi crazii okucaenus CO.

Busnadeno, mo kineTnka mporecy OKUCJIeHHs ONMCYEThCS PIBHAHHAM TIepuioro nopsaky. Ha ocHoBi oTpiMannx XapaKTepUCTHK KaTa-
JizaTopa 6yJI0 Po3paxoBaHo KiHETHYHI [TapaMeTpH Mpoiiecy, a came, eeKTUBHY Ta ICTUHHY KOHCTaHTH ITBUKOCTI Ta eHepris akTUBAallii, 1o
cranoBuTh 31 k{5 /Moub. JlOBEIEHO, 0 peakilisi OKUCIEHHsT MOHOOKCH/LY BYTJICIIO Ha OKCH/IHO-MapTraHIleBOMY KaTaJizaTopi nepebirae y
BHYTpilIHbO-Audy3iliHoMy pexumi. Ile 103B0JIs€, BAKOPUCTOBYIOUYM KPUTEPialbHi 3a/e;KHOCTI, a came, Kpurepiit Kapbeppi, 110 craHoBUTD
menre 0,05, cTBepKyBaTH, 110 PeakIlist He giMiTyeTbest audysieio CO 3 ra3oBOro MOTOKY /10 30BHIIIHBOI MOBepXHi KaTamizatopa. [lokasa-
HO, 1[0 TPAHCIIOPT MOJIEKYJI MOHOOKCHJTY BYTJIEIIIO BCepeINHi rpaHyJI KaTajaizaTopa npoTikae B KHy/ICEeHOBCHKOMY PeKMMi.

OnepskaHuil HAYKOBHI Pe3yIbTaT Y BUIJISI/Ii OTPUMAHHS KIHETHYHOTO ONUCY MPOIECY KATAIITHYHOTO OKUCIEHHSI MOHOOKCH/LY BYTJIEIIO
KUCHEM TIOBITPs HA OKCUIHO-MapraHileBOMY KaTaji3aTopi Ha OCHOBI 1IE€OJIITY € MiKaBUM 3 TEOPETUYHOI TOYKH 30DY. 3 MPAKTHYHOI TOUKU
30py PO3PaxoBaHi KiHETHYHI TapaMeTPU BKA3aHOTO IIPOLECY J03BOJIAIOTH IPOBECTU PO3PAXYHOK KaTaliTHuoro peakropa okuciaenus CO.

KmouoBi c10Ba: MOHOOKCH/I BYTJIEIO, KiIHETUKA OKICJIEHH, CTPYKTYPHI TapaMeTpH, TiOKCH/l MAPTAHIIIO, II€0JIiT, KIiHOTTUIIOJIT.
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PO3POBKA METO/IIB TA3OXPOMATOTPA®IYHUX AHAJII3IB TEXHOJIOTTYHUX CEPE/OBUII TOJIOBHUX
IUPKYJISIIITHIX HACOCIB ATOMHOI EJTJEKTPOCTAHIIIT (59-70)

C. B. 3aiiues, B. II. Kumnescokuii, B. B. Unuenin, A. 10. Tuxomupon

IIpu excruryatartii o6safHaHHST €JIEKTPOCTAHII 3aCTOCOBYIOTh TEXHOJIOTTYHI cepe/loBHIa — BOLY, TYpOiHHI Macia. AKTyaJIbHUM € jia-
FHOCTYBaHHsI O0JIaIHAaHHsI 32 ra30XpoMaTorpadiuHiMI BUSHAYCHHAMHE JiarHOCTUYHUX KoMIoHeHTiB (rasis Hy, CHy, CoHg, CoHy, CoHy, CO,



COgy, 09, Ny), Boztn, «loHOMY» B 111X cepegroBuiax. Jljist boro BAKOPUCTOBYIOTH 5 Xpomartorpadis. [TiBuinentsa HagiliHOCTI rOJOBHUX IIUPKY-
asmiiinx macocis AEC Moske OyTH 3a paxyHOK IABUINEHHS HaAiHHOCTI fioro MacaocucTeMu. JloC/iZKEHO BIUIUB YIBTPa3BYKOBUX KOJIUBAHb
Ha TeHePYBAHHS ra3iB B CUCTEMAX «MACJI0 — JIarHOCTHYHUIT Ta3», «MACJI0 — BOJA — JarHOCTUYHUN ras» i3 3acTOCYBaHHIM TypOIHHOTO Macya
Tn-22¢. Kontenrpaitii ra3is 36i1bI1yI0ThCs i3 301/IbIIEHHSIM TPUBAIOCTI olpoMinenHs Ha 11poTssi 1600 ¢ npu yacrtori 35—125 kIt i moTysk-
Hocti 20 Br. 3anexunocti koHnenTpatiit C; po3unHeHNX rasiB Bijl 4acy ONPOMIHEHHS T TEXHOJIOTIYHMX CEPEeIOBUII BUPAKEHO PiBHSHHSM
Ci=A-t+B. Koedimientn A, B ta koedimieHTH KOpeJIsIii R? maioth KOHKPETHi 3HAaYeHHS /11T KOKHOTO PO3YMHEHOro0 rady. Tak, 0,95<R?<0,995,
10 BKA3y€ Ha ajleKBAaTHICTb OTPUMAHUX PIBHSAHD PE3yJbTaTaM eKCIEPUMEHTATbHUX AaHuX. 1le 103B0JIste BusHayaTu TypOiHHE MAca0 y BOJi
Tricsist 1 OTpOMiHeHHST 32 BUSHAYEHHSIM TeHEPOBAHNX PO3YNHEHNX Ta3iB. BcTaHOBIEHI TEXHIUHI BIMOTH /10 5-TH KaHATBHOTO Ta30BOTO XPOMa-
Torpacdy Ta pospodiieHa oro cTpykTypHa cxema. Lle 103B0JIs€ 3MEHIINTH KIIbKICTh BUMIPIOBAILHUX ollepalliii Ta xpomatorpadis. Busnaueni
TIOPOTH BU3HAYEHHS [IaTHOCTHYHIX KOMITIOHEHTIB y BiAMOBiHNX TexHomoriunnx cepegosniiax: 2 ppm (Hy); 1 ppm (CHy, CoHg, CoHy); 0,5
ppm (CyHy); 5 ppm (CO, COy); 1,5 ppm (01, N»); 0,05 % mac. («lonomn»); 2 r/T (Boga y Typbinnomy macai); 0,02 mr/am?® (Typ6inne macsio
y Bofi). Po3pobiieHa MPUHINIIOBA TEXHOIOTIYHA CXeMa MAaCJIOCUCTEMH JIUISI TOMOBHUX IUpPKyJsiniiianx wacociB AEC. 3ampornonosano 6e3-
[ePEPBHO: JIETa3yBaTH MOTIK TYPOIHHOTO Mac/ia; COPOIIHO OYUIIATH OXOJIOJKYI0UY BO/LY, aHAII3yBaTU TYPOIHHE MACIIO 1 OXOJIOIKYIOUY BOLY
MeToziaMu ra3oBoi xpomarorpadii. e 103BomTh 3HU3NTH Jerpa/ianiio TypOiHHOTO Mac/ia Ta MiABUIIUTH HaJiHICTh MacJOCHCTEMHU TOJIOBHUX
nupKysIiitanx nacocis AEC.
Ko4oBi cioBa: razosa xpomatorpadis, TypOiHHE MacsI0, OXOJIOIKYIOUA BOJIA, JIAarHOCTUIHUI KOMITOHEHT, AaTOMHA €JIEKTPOCTAHITI.
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PO3POBKA TEHEPAIIIT HATIPYTU 3 BUKOPUCTAHHAM AKTUBOBAHOTO BAMBYKOBOT'O BYTLJLJIA 3
BOJHUM EJIEKTPOJIITOM B TPbOX THUIIAX EJIEKTPOJIB (c. 71-79)

Si Putu Gede Gunawan Tista, Eko Siswanto, Mega Nur Sasongko, I.N.G.Wardana

B panuii yac pospobaseTbes BUKOPUCTaAHHA Oatapel B AKOCTI JKepesia sKUBJCHHS [l HEBEJIUKUX €JIeKTPOHHUX MPUCTPOIB, TAaKUX
SIK Kamepa, HOyTOYK i TeredoH 3 Ge3IPOTOBOIO CEHCOPHOIO Mepeskero. KpimM TOTO, Yepe3 BUKOPHCTAHHST BIKOITHOTO IMAJNBA, 10 BHUILJISIE
BYIJIEKHCJIUI Ta3, 1 mocuieHHs r06aabHOrO TOTEIUIiHH 3MiHa KIiMaTy MpofoBskKye noripurysarucsa. OnHak yepes 3Miny kiaiMary Garato
XTO 1IIyKaB aJbTePHATUBH /1T CKOPOYEHHS BUKW/IIB BYTJIEKUCJIOTO Ta3y. ToMy BakjnBe 3HA4CHHS MAa€ BUKOPHUCTAHHS €KOJIOTIYHO YHNCTOTO
Marepiaiy, Takoro sik 6amOyk. sl OTpUMaHHsI €JIEKTPIYHOI eHeprii B IaHOMY IOCJIKEHHI BUKOPHCTOBYBAJIOCS aKTHBOBaHe GaMOyKoBe
BYTIJIUISI B SIKOCTI €JIEKTPOIA, SIKMH MICTHBCS MK TPOTHEIeKTPoaMu. EfeKTpruana eneprist BUPOOJISLIACs CHCTEMOIO, IO CKIAJAETHCS 3 TPO-
THEJIEKTPO/IA — €JIEKTPOJIa — IPOTUETIEKTPOIA. BUTIPOOOBYBAIKCS TP THITH TIPOTHENEKTPOIB: Mi/lb, a/oMiHiil i amominiea doubra. [lepen
HarpiBaHHSAM MIXK €JIEKTPOZIOM 1 TIPOTHETIEKTPOIOM BBOJNJIH €JIEKTPOJIT. B SKOCTI €/IeKTPOITY BUKOPHUCTOBYBATIACS IUCTUIBOBAHA BOJA.
Enexrpocrarnyna cuiia cTBoproBasacst ioHAMHU BOJIHOTO €JIEKTPOJIITY Y HAIIPSIMKY /IO TTOJIIOCIB (DYHKILIOHAIBHUX TPYII, €JIeKTPUYHIM 3apPs/I0M
ip i PyXJIUBICTIO €JIEKTPOHIB B TIPOTHENEKTPO/. TAKNM YMHOM Bifl0yBAIOCS BUBITbHEHHS €JIEKTPOHIB. Pe3ysbraT mokasye, 1o Haiibiibima
TeMIepaTypHa qyTauBicTh exextprynoi Hanpyru (dV/dT) supobisierbes amominiem 64,043 MB/°C, amominiesoio doabroio 63,578 MB/°C i
Mmiio 6,136 MB/°C. Ile noBestaano 3 6iJ1bII BUCOKOIO PYXJIMBICTIO €JIEKTPOHIB B aIIOMiHii, B TOI yac sik BMicT hocdopy B amominiesiit Gposbai
Ma€ TEHJIEHIIIIO IPUTATYBATH €JEKTPOHN, MEPEITKOIKAIOYN BUBLIbHEHHIO eJIeKTPOHiB. [eHepoBaHa eflekTpudHa Hanpyra 6yiia eheKTHBHOO
npu temreparypi suie AT=45 °C. Ile 110B’s13aH0 3 0CIA0JEHHAM BOJIHEBOTO 3B’SI3KY MOJIEKYJIM BOJM, B PE3YJIBTATI YOT0 10HU JIETKO TIPUTSTY-
BAJIHCS 10 TIOBEPXHI aKTHBOBAHOTO BYTIJIJIsI, BUKJIMKAIOUN OiTbIe BUBLIbHEHHS €TeKTPOHiB.

Kio4oBi cioBa: 6aMOyKoBe aKkTUBOBAHE BYTIJLIsL, IPOTUEIEKTPOJL, BOJA, TEMIIEPATyPHUIL, (DYHKIIOHATBHA TPYIIa, HAIPYTA.
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PO3POBKA ®OTOKATAJI3ATOPIB HA OCHOBI BAMBYKOBOTO BYTL/LIA I HOPOIIKY JIICOBOI CYHUIII
JJIA OTPUMAHHA BOJHIO METOZIOM PO3IIEIIJIEHHA BOJU (c. 80-92)

Yepy Komaril Sofi’i, Eko Siswanto, Winarto, I Nyoman Gede Wardana

B ocranni poku BojeHb cTaB 06’€KTOM MUJIBHOI yBark sK €KOJOrYHO uucte i eeKTuBHe JKepeso eneprii. Meros gorokaranisy 3
BHKOPUCTaHHSIM (hOTOKAaTaIi3aTOpa HA OCHOBI 6iOMacH € aJbTePHATHBHOIO CTA/IE€I0 OTPUMAHHS BOJHIO IIISIXOM PO3IIEIIEHHS BOAM. Y
JIAHOMY JIOCJI/IKEHHI Marepiaiamu 6iomMacu, 10 BUKOPUCTOBYBAIUCH JJist pO3pOOKU (hOTOKATAMI3aTOPIB P BUPOGHUIITBI BOAHIO, € HaM-
oykose Byrisst (BB) i mopomuok sicosoi cynuii (IIJIC). /Ixxepenom cBiTia st GOTOKATATIZY CIyKUJIA FaJOTeHHA JIaMIla 3 JT0BKIHOIO
xuai 560 Hm. Orpumanuii razonogaiOHuil BogeHb BUMIPIOBABCs 3a 0TIOMOTo1o gatynka MQ-8, sikuii 31aTHUil BUMIPIOBATH ra3onoioHuit
Bozern B 100—10000 man~!. BUpo6HUIITBO BOMHIO 3HAUHO 36iMbITyeThes Mpu ToeAHanHi (oTokartamtizatropis BB i [1JIC. Ha ocroBi anamisy
300pakeHb 3a OIIOMOTrOI0 CKaHyi04oro ejgekTporHoro Mikpockorna (CEM) npu Bukopucrtanni nporpamuoro 3abesnedenns Image J, BB i
IIJIC maioTh HeraTUBHMIL i MO3UTUBHMIT 3aps/l BiANOBiZHO. ApoMaTnuHe ByTJelese Kinbie B BB mae enepretuuny minnny 2,48 eB, Toxi
stk B I1JIC Mae Gitblin HUBbKY eHepreTryny uianmy 2,32 eB 3aBasgkn GpyHKIIIOHATLHIM TPyIIaM, 10 30YKYIOTh eJIeKTPOH B apOMaTUYHOMY
xispui IIJIC. B3aemozist Mixk 103UTHBHUM i HeraTuBHUM 3apsiziamu 11pu noeananni BB i [1JIC ctBopioe apyry HUXKUY eHepreTHUYHy UiInHy
B KoMOiHOBaHoMy KatasizaTopi 1,66 eB, sika Mae TeHeH 10 301/IbITyBaTH €JIEKTPOHHY IIIJIBHICTh Ha MOBEPXHI KaTayizaTopa. Bibi miabHi
€JIEKTPOHN /1eCTabini3y0Th GiIbIIy KiJIbKICTh BOAHIO | KOBATCHTHUX 3B’SI3KiB y BOJI, 30ibly0un BUPOOHUIITBO BoAHIO B 20 pasis B 110-
piBHstrHi 3 TibkH BB abo B 4 pasu B nopiBusanHi 3 tizeku [IJIC. IIpu gogaBanHi B HIKHIO YacTHHY TPYOU peakTopa alioMiHieBol Goibru
(AD), npoaykruBHicTb GoToKaTamizaropa nokpaniuiacs. Marepianom AD ciayxus amowminiesuii ciras 8011 tosunon 0,02 MM i gia-
meTpom 80 mm. AD BuKoHyE ABi BaskanBi (hyHKII, a camMe TIPUCKOPIOE PEAKITIIO Bi/THOBJIEHHS i TIOJIETTIIYE PO3PUB BOJAHEBUX 1 KOBAJTEHTHUX
3B’S13KiB Yy BO/Ii.

KiouoBi cioBa: 6aMOyKoBe BYTiJIIst, IOPOIIOK JIICOBOI CyHHUIL, ayominieBa (osibra, Giomaca, BojeHb, GoToKaTaIi3.
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JIOCJIIKEHHS IMMOBLII3AIT KOJIOiTHOTO CPIBJIA B BIOHAHOKOMIIO3UTAX ITPUPO/THUX
IIOJIIMEPIB I MOHTMOPHJIOHITY (c. 93-101)

Kuanyshbek Musabekov, Botagoz Zhakyp, Sagdat Tazhibayeva, Nurlan Musabekov, Ayagoz Yergaliyeva

B panuii yac 4aCTUHKM KOJIOTIHOTO cpibiia BUKOPUCTOBYIOTHCS TIPU CTBOPEHHI €JIEKTPOHHUX, ONITUYHUX | CEHCOPHUX MPHUCTPOIB HOBO-
ro nokosinus. Cpibaomicui 6ionanokomnosut (BHK) cunTesyBaimm muisixom iMMo0Oitizanii KOJOIAHIX YaCTHHOK MOHTMOPHJIOHITY, IO
MiCTATH KOJIOIAHE ¢pibso B CKAa/l albriHaTy HaTpiio i HaTpieBoi cosi kKapbokcuMeTrae 0031, CpibloBMiCHI YaCTUHKKM MOHTMOPHJIOHITY
Ag-MT 6ymm otpumani 3aminoio ionis Na* B mapyBaTnx cuimikaTHUX rajepesix ioHamMn Ag' 3 MOATBIINM TTePeTBOPEHHSIM 10HIB cpibia B
yacTuHkK cpibiaa. Beegenus ionis Ag™ B cTPyKTYpy MOHTMOPHJIOHITY OOIPYHTOBaHO MeTOAaMu iH(dpauepBoHOi criekTpockorrii. [Ipu Bu-
BYEHHI MIITHOCTI TUIIBOK GiOHAHOKOMIIO3UTIB OyJI0 BCTAHOBJIEHO, IO TP 301IbIIEHH] BMICTY B iX CK/Iai 9acTMHOK Ag-Mt MilHICTB 3pocTae,
a siechopMaltisi 3SMEHIITYE€ThCSI.

BeranoBiieHo, 1110 piBHOBa)KHI 3HAYEHHST TOCTIHHOT HaOyXaHHs BCTAHOBJIOIOTCS Yepe3 ~30 XBumH. Y Toii ke yac npu 3611blieHH] BMicTy
Ag-Mt B 6ionanokommnosuti 3 3 % 10 10 % sHauenHs piBHOBakHOTO KoedirienTa HaOyxanHs (Kiaeyx) 3MEHIIYETbCA B 2,8 pasu. 3amiHa ioHis
Na' ionamun Ag"™ B CTPYKTYypi MOHTMOPHJIOHITY CYyNPOBOIKYEThCS 3MEHIIEHHSIM HaOyXaHHS GiOHAHOKOMIIO3UTIB, 1O TOSCHIOETHCS GLIbII
HU3BKOIO TizipaTaitieio ionis Ag" B nopisusnHi 3 ionamu Na*. B sKocTi 104aTKOBOI IPUYMHI 3HUKEHHS HaOyXaHHst 6iMOHAHOKOMIIO3iTOB 3i
30iabIeHHsIM yacTKu Ag-Mt B IX CKJIa/li BKa3y€ThCS MIIBUIIEHHS IX 3/IATHOCTI 10 CTPYKTYPOYTBOPEHHS B IPUCYTHOCTI IIMHUCTOTO MiHEPALY.

BuBYeHo KiHeTHKY BUBLIbHEHHs 10HIB Ag” 3 60HAHOKOMIIO3UTIB y (hisiosoriunnii posunn. [Tokazano, 110 BUBiIbHEHHS i0HIB Ag" 36i/1b-
myerbest 31 36inpurennsaM pH cepenosuma.

KiouoBi cioBa: kosoigre cpi6so, 6i0HAHOKOMITO3UTH, MIKIIAPOBHIA MPOCTIP MOHTMOPHUJIOHITY, aJbriHatT, KapOOKCUMETHIIIIETI0JI03a,
MesKa MIITHOCTI.
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PO3POBKA KOMIO3UIII HA OCHOBI IIOJIETUJIEHY i MIKPOYACTUHOK MAPMYPY, PO3KJIATYBAHOI
1A AI€I0 YIAbTPA®IOJETOBOI'O BUITPOMIHIOBAHHS (c. 102-110)

A. 1. Ileryxos, O. M. lIInupyk, I. O. Mikyasonok, O. M. I'aBa, JI. O. KpuBomisic-Boaoaina

OpHKM 3 HANIPSMKIB yTHJII3AIl] ToJIMEPHUX BIAXOAIB € CTBOPEeHH JenieBrx 6ioposkianyBanux (6ioerpagoBaHnux) MoJiMEpHUX MaTe-
piautis, sIKi pyHHYIOTbCS B pe3yJIbTaTi IPUPOAHUX MiKpoGiosoriunnx i XiMiunnx npouecis. Ockinabku cuuTes Gi0po3KIIaLyBaHUX TTOTIMEpPIB
XapaKTePU3YETHCST BUCOKUMU MaTePIiaio- i €eHeProEMHICTIO, TO GiBIIT ITEPCIEKTUBHUMU € HAIOBHEH] Gi0pOo3KIaLyBaHi MOTiMEPHI MaTepiasIi.

OOTPYHTOBAHO JOIIBHICTD 3aCTOCYBAaHHS MIKPOYaCTHHOK MAapMypy sIK HallOBHIOBaYa GiOPO3KJIALyBaHOTO IMOJIMEPHOTO MaTepialy Ha
OCHOBI MOJIIETUIIEHY BUCOKOTO THCKY, IIBUKICTD PO3KIAMAHHS SIKOTO 301/IBIITYETHCS B YMOBaX YIbTPadioIeToBOro BUNPOMiHIOBAHHSI.

Opeprkano 3pasku GiOpPO3KIIALYBAHOTO TIOJIMEPHOTO MaTepialy 3 PI3HUM BMICTOM HAIOBHIOBAYA — MIKPOYACTHHOK Mapmypy (Bix 0 10
3,1 mac. %) ta pocuipkeno ixui ¢isuko-mexaniumi BiracruBocti. EkcriepumenTtanbho goBezeno, mo YO-onpominents pyiiHye MaKpOMOJIEKY-
JIM TIOJTieTUIIeHY Ha OKpeMi parmenTtr 3 yrBopeHHsaM >C=0 3B’3KiB, 110 POOUTH MOKJIMBUM PO3KJIaJaHHs BIAIOBIHUX BIZIXOAIB M/ Ti€r0
COHSYHOTO MTPOMIHHS.

JloBesieHO JOLIIBHICTD 3aCTOCYBAHHS KOMIIO3MIIII «IIOJIETUIEH BUCOKOIO TUCKY — MIKPOYAaCTUHKM MapMypy» i3 BMICTOM MapMypy
1,78 mac. % 1151 BUTOTOBJIEHHST PYKABHUX i IJIOCKUX MOJIMEPHUX TIJIBOK TTAKYBAJIBHOTO Ta CllIbCHKOTOCIOIAPCHKOTO MPU3HAUEHHS, 30KpeMa
NaKyBaJbHOI CTPETY-TIIBKHU.

P03pobiieHo pekoMeH/aIli 0710 3aCTOCYBAHHST 3aITPOMOHOBAHOTO GiOPO3KITALYBAHOTO MOJIMEPHOTO MaTepiasy. 30KpeMa BUTOTOBIEHHSI
MPOAYKII 3 KOMIIO3ULII] «I10/Ii€TUIEH BUCOKOIO TUCKY — MIKDOYACTUHKU MapMypy» 3alIPOIIOHOBAHO 3/IiIICHIOBATH 3 HIONIEPEAHBO OJEPKAHOTO
rpaHyJIsITy TOTPIGHOTO CKAaLy. Y pasi K BUTOTOBJIEHHS MPOAYKIIT 3 KOMITO3UILT, O/lepsKyBaHOl Oe3rocepe/iHbo B eKCTPYIEpi, o (hopmye
MPOJIYKILIIO, /11 OKPAIIEHHs B3a€MO/IiT 10JIIMEPHOI MATPUIL 3 YaCTMHKAMU HAOBHIOBAYa MOKJIMBE BUKOPUCTAHHS aJire3iiHuX J00aBOK.

Kmou4oBi coBa: ekcTpysis, mosiMepHa MJIiBKa, MoJieTHIeH BUCOKOTO TUCKY, MiIKPOYACTUHKH MapMypy, YIbTpadiosieToBe BUTTPOMiHEHHS,
POBKJIa/IaHHS.
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OITHKA ®I3UKO-MEXAHIYHUX BJIACTUBOCTE KOMIO3UIIMHUX IIIBOK HA OCHOBI
CTHUPOJI-AKPUJIOBOT O IIOJIMEPY, ITIIIUANJIOBOI'O E®IPY TA KOMITIATUBIJIIBATOPA
3-AMIHOIIPOIIIVITPUETOKCHUCHUJIAHY (c. 111-116)

M. B. Ilaciunuk, O. fI. Cemeniko, O. O. Kyuep, T. C. Acaymok, B. M. Bacunenko, JI. M. I'upas

ITpoBezieni pocizkeHHsT KOMIIO3ULINHNX MaTepialiB Ha OCHOBI HOJIMEpPHHUX CyMillell CTHPOJI-aKPUJIOBOTO IOTIMEpY, IVHIUANIOBOIO
edipy i KommaTubinizaTopa 3-aMiHOTpPOMiITPHETOKCHCHAAHY. BukopructanHs KoMmaTu6iiizaTopa CHJIAHOBOTO THITY 3JaTHE MOKPAIIUTH
CYMICHICTb KOMITOHEHTIB i, Ik 6yJI0 TOBEICHO, 3HAYHO MIBUIILY€E CTYTHb 3UIUBKH CKJIAJI0BUX KOMIOZUILI. Y PoOOTI METOZOM PiBHOBasKHOTO
HaOyXaHHs TOCTIZKEHO CTPYKTYPHI MapaMeTpu MoJiMepHOI CITKM KOMIIOHEHTIB KOMIO3HILIT B 3aJIeKHOCTI BiJl KOHIIEHTpAIlii KoMIaTuOii-
3aT0pa. BCTAHOBJIEHO ONTUMAIBHY KOHIIEHTPAIII0 KOMIATUGLIi3aTopa, Mpy sIKiil CTymiHb 3UMBKU Oy/le MAKCUMAJIbHIIM, @ YaCTKA AKTHBHUX
JIAHIOTIB MiHIMasbHOI0. LLeil (hakT JOBOAMTD, 110 3MTUBAHHS B KOMITO3UIIiT BiAGYI0CH TOBHICTIO i B MOJIEKYJIi He MiCTHTBCST aKTHBHUX JIJISTHOK,
AKi He mpopearyBaiu 3 KomnatuOigizaropom. Jlocipkennsa HabyXxaHHs TOJIMEPHIX KOMIIO3ULIIHUX TIJIIBOK IOBOAUTD, 110 31 301/1bIIEHHIM
CTyTeHst 3IMBAHHS HaOyXaHHsI TOJIMEPHUX TIBOK 3MEHITYE€Thest. [TosriMepHi M1 BKU 3 HU3HKOTO YaCTKOIO aKTHBHUX JIAHI[IOTIB ITiCJIs TPOIECY
3UINBAHHS TPAKTUYHO HE HAOYXAIOTh.



VY po6oTi onrcano MOKIMBUIT MEXaHi3M KOMIATHOLII3allil 32 y4acTo 3-aMiHOIPOIIITPUETOKCUCUIIAHY | TTOJIIMEPIB CTUPOJI-AKPUIOBOTO
Ta THIUARIOBOTO edipy. 3-aMiHONMPOMJITPHETOKCUCUIAH MAa€ aKTUBHI (DYHKITIOHATBHI IPYTI, SIKi 3HAXOAATHCS TI0 Pi3Hi CTOPOHH MOJEKYJIH;
1le TPU aKTUBHI Ti/IPOKCHJIBHI TPYIN Ta O/{HA aKTHBHA aMiHOTpyIa. 3a PaxyHOK HasiBHOCTI Pi3HUX (DYHKIIOHAIBHUX TPYIl JAHNI KOMIATH-
6iizatop MoKe MOEAHYBATH MOJIMEPH i THM CaMHUM YTBOPIOBATH MiltHi mosiMepri triBku. Lle fae migcraBu cTBEPKYBaTH, 110 KOHTPOJIb
KOHI[eHTpaIlil KoMIaTHOi/Ii3aTopa i CTYIeHs 3MMBAHHS CKJIA/[I0BUX CYMIllll HA/IA€ 4y/IOBI IIEPCIIEKTUBH [IJIsi CTBOPEHHS TIOJIIMEPHUX TUIBOK 3
BUCOKNMU (hi3MKO-MeXaHIYHIMI XapaKTePUCTIKAMH 32 PaXyHOK BIHCOKOI MixK(ha30Boi a/ire3ii KOMIOHEHTiB KOMITO3HIIii.

Ki04o0Bi cioBa: KoMIIO3HIIiiHI moiMepHi TTiBKYH, KOMIATUG1Ii3aTOp, 3-aMiHONPOIIITPHETOKCUCHIAH, (DI3UKO-MEXaHIYH] XapaKTepuc-
THKH, CTYTIiHb 3ITMBANHSA KOMITOHEHTIB.
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BU3HAYEHHS BILIUBY KABITAIITHOI OBPOBKHU HA OKTAHOBE YHCJIO TA3OKOHIEHCATHOI'O
BEH3UHY, MOAU®IKOBAHOT'O I30ITPOITAHOJIOM (c. 116-123)

C. O. Kyapssues, O. b. lleniues, C. B. Jleoneuxo, C. B. Boituenxo, M. I'. Jlopis

JlocJIi/pKeHO BIUIMB KaBitallil Ha OKTAHOBE YMCJIO JUIsI Ta30KOHEHCATHOrO OeH3WHY 13 1106aBKOIO i3omponanosa B Kigbkocri 0—-12 %
o0’emuux. [TpoananizoBani myOsikarii, o A0Ka3yloTh BIUIMB KapiTallii Ha inTeHcudikario peakuiil kpekinry nadromnpoaykris. Kasirtaiis
TaKOXK IHIIIIOE peakilil B3aeMO/Iii BIIbHUX PaMKaJIiB i3 CliMpTaMu. 3alpPOIIOHOBAHO JJAOOPATOPHY CXEMY YCTAHOBKHU JUISI JIOCJIJDKEHHST TIPO-
1ecy Kapitaiiiinoi o6poOKM Ha XapaKTepUCTHKN OeH3WHIB, MoanikoBaHux crupramu. Po3po6ieHo MeToposIorio i3 BUBYEHHS BIUIUBY
IHTEHCUBHOCTI KaBiTalliiinoi 0Opo6KM Ha OKTaHOBE YMCIO0 GeHsuHiB. ExcrieprMenTaabo 0Ka3aHe 3pOCTaHHs OKTAHOBOTO YMC/Ia Ta30KOH-
JEHCATHOTO OeH3U Yy, MOAN(DIKOBAHOrO i30MPONAHOIOM, TIpK Horo Kaitaiiiiniii 06pobii, Ha 0,3—0,9 mynkrtn. Budyenuii BB KinbKocTi
[UKJIB KaBiTaniiiHoi 06poOKY Ha IIOKA3HUK OKTAHOBOTO YKCJIA Ta TIOKA3AHO, 110 CTAJIC 3HAYCHHSI TIPUPOCTY OKTAHOBOTO YMCJIA IOCITAETHCS 32
7—-8 nmKJIiB KaBiTaiiiinoi 06poOKH Ipu THCKY Ha BUX0/ 3 hopeynkn 9,0 MITa. O6rpyHnToBaHe 3MeHIeHHs 106aBKHU i301MPOIaHoy, HeoOXiHe
JUIst BUPOGHUIITBA GeH3nHiB Mapok A-95 Ta A-98, 1pu BUKOpUCTaHHI TeXHOIOTIT KaBiTalliiiHoi 06po6KH. EKCrepuMeHTAIbHO ATBEPKEHO,
10 B MOPIBHSHHI i3 TPOCTUM MEXaHIYHUM 3MIITYBaHHSAM CIUPTY Ta BYTJIEBOIHEBOTO OEH3MHY 3aCTOCYBAHHST KaBiTallil BMEHIITYE BUTPATH 130-
npornanosy Ha 17 % (3 3,0 % 06. 10 2,5 % 06.) npu BupoOHuITEi Gensuny mapku A-95; i Ha 14 % (3 8,1 % 06. 10 7,0 % 006.) npu BUPOOHUIITBI
Oenzuny Mapku A-98. Brums KOHIIEHTpaITii i3011POaHOJIy Ha IPUPICT OKTAHOBOTO YMC/Ia GEH3MHY, BUMIPSIHOTO 3a OC/IIHUIIbKUM METO/IOM, B
yYMOBax KaBitaliiiHoi 06poOKI Ma€e HeJiHIHUIT XapakTep: 3 MaKcuMyMamu mpu KoHieHTpaiisax 1,0 % 06. ta 3,5 % 06. a 6,5 % 06. Bapioosan-
HSIM TI0YaTKOBOT KOHIIEHTPAIlii i301TPOIIAHOJTY Ta OKTAHOBOTO YHCJIa BYTJIEBOAHEBOT GeH3NHOBOT (hpaKilii MOJKHA ONITUMI3yBaTH TEXHOJOTTYHIH
pexkum BUpoOHUIITBa OeH3uHiB A-95 Ta A-98 3a BUTpaTaMKt CHPOBUHM Ta 32 €HEPrOBUTPaTaMU.

Kar040Bi ciioBa: rigpoanHaMivHa KaBiTalisi, i30IponaHos, OKTaHOBE YMCI0, Oi0ETaHO, TA30KOHAEHCATHUI OEH3MH, OKTAHOMETD, IHTEH-
cudikaris.
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EKCIIEPUMEHTAJIbHI PO3POBKH IIJIXO/IIB 10 3HUKEHHS IIJIAKYBAJIbHOI TA KOPO3IITHOI
AKTHUBHOCTI COJIOHOI'O BYTTIJIA (124-133)

T. I. Hlenapik, H. I. [lynaescoka, A. K. Ilapiok, B.B., €narin, A. I. Marees

PosrisnyTi mutanns sHIDKEHHS MIJIAKyBaJIbHOI 3[ATHOCTI Ta KOPO3iHOI aKTHBHOCTI BYTIJIIS 3 BUCOKNM BMiCTOM JIETKOILTTABKHX COJIEI,
T. 3. comonoro Byrisuist (CB), B portecax iforo criamosatist. O6’'€KT BUBYEHHS — COJIOHE BYTiJuis JIoHOACy Ta MUIAXU BUPIiIeHHs mpobJieM iio-
ro BuKkopucranus. CoOHNM BBaKAETBCS BYTIIS, y K/l 30a1 sikoro BMicT NagO tiepesuiitye 2 %. BusHaueHo BIJIMB JIETKOIIABKIX COJEH
Ha ()OPMYBaHH: 30JI0BUX Bi/IKJIA/ICHb Ta PO3BUTOK KOPO3ii Ha IOBepXHi Metasis npu crnamosBanti CB pisuux poxosuil. BixsnaueHo uyrrese
SHIDKeHHS MIJIaKYBaTbHOI 3/[aTHOCTI Ta KOPO3iiiHOi aKTHBHOCTI Z0CTI/PKEHOTO BYTIJIJISA PN BUAATEHH] BOZOPO3YMHHUX COIEl BOHOIO eKCTpa-
Kuieto. Beranosiieno ckiazn koposiitnux crosyk (okenan FeyOs FesOy ta cynbdin 3amiza FeS), o yrBopuincs npu crajioBaHHI HATUBHOTO
CB, Ta iX BifiCyTHICTh y pasi 3HECOJIEHOTO BYTiLis. JLOCTIKEHO MTYYHI TajuBHi cyMinm 3 OUIbII PeakiiiiHoOro COJOHOTO Ta HECOJOHOTO
HU3bKOpeakIiiiinoro Byriuia. s ctBopenis cyminiesoro majnsa obpano gosronoaym’sue CB (1usbka cramis meramopgdismy) onbacy ta
HecoJIoHe TTicHe ByTisuist (Brcoka crajtist metamopdizmy) Kysbacy. Busnadeno siguyrhe Bigxuments (710 9 %) Bil atnTUBHOCTI /75T BUXO/LY
30JIU TIPU CHAJIOBAHHI CyMilllel, 0 CBIAYUTH PO XiMiUHY B3aEMOJII0 Mi’K MiHEPAJILHUMU CKJIAJOBUMU cyMimri. Beranosieno yrBopeHus
HOBHX TYTOIUIABKUX MiHepaabHUX (a3 30 (HedeiH, yasrpaMapit, KOMOIT) IPH CHATIOBAHHI KOMIO3HUIIHHOTO TTAJIIBA 3 BYTLLIST PI3HOTO
Meramopdismy i cosonocti. Ozeprkani pesyssrati OyyTh KOPUCHUMU TIPKU PO3POOIT peKOMEH/AIii 10 CKIaaH s ONTUMAIbHUX MaJluBHUX
cyMileii i3 3ay4eHHsIM COJIOHOTO BYTI/LISA Ta IXHBOTO Ge3aBapiiiHOTO CIIAIOBAHHS B TPOMUCJIOBUX KOTJIOarperatax. EKcriepuMeHTaIbHi naHi
I[0/10 BU3HAYEHHST HOBUX MiHEPAJIbHUX CIIOJIYK Y BUIAAKY KOMIO3UINIHOTO MaInBa MOXKYTh OYTH BHKOPHCTaHi MPH CTBOPEHHI 3araibHOI
Teopii IJIaKyBaHHS B IIPOIIECAX CHATIOBAHHS COJIOHOTO BYTI/IJISL PI3HOTO MOXO/KCHHS.

Kmo4oBi cioBa: cosioHe BYTiJLI, BOJOPO3YNHHI CIIOTYKH, CHATIOBAHHS, IIJTAKYBaHHS, KOPO3isI TOBEPXOHD, CYMIIll, MiHepaJIu 30J1H.



