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The process of modification of gas condensate gasolines with
monohydric alcohols with subsequent cavitation treatment of these
mixtures has been investigated. The expediency of using alcohol
additives in fuels and the relevance of introducing into gasoline pro-
duction such chemical technologies that use cavitation processing of
raw materials and selective energy supply to the reaction zone have
been substantiated. The expediency of the production of high-octane
gasolines on the basis of a combination of the processes of mechanical
mixing of hydrocarbon gasolines with alcohols and the processes of
cavitation treatment of alcohol-gasoline mixtures is also substanti-
ated. The description of the laboratory setup and the experimental
methodology is given. The influence of the intensity of cavitation
treatment on the increase in the octane number is studied and it is
proved that there is some optimal intensity at which a constant value
of the octane number of the mixture is achieved.

With an increase in the content of bioethanol in the mixture,
the number of cavitation cycles (intensity) required to achieve the
steady-state value of the octane number decreases from 8 cycles of
gas condensate without bioethanol to 4 cycles with a bioethanol con-
tent of 3 % and more. To achieve the octane number of the mixture
corresponding to gasoline A-92 and A-95, it is necessary to add 2 %
and 5 % bioethanol, respectively. Tt is shown that the use of cavita-
tion can increase the octane number up to 2.6 points in comparison
with simple mechanical mixing of alcohol and gasoline. A compari-
son is made of the efficiency of using bioethanol and isobutanol for
modifying gas condensate gasoline in a cavitation field. The effect of
cavitation on the octane number was studied with a change in the
concentration of alcohol in the mixture.

A new way of modifying low-octane motor gasolines with bio-

ethanol and other mixtures of alcohols of biochemical origin, which
contain water impurities, is shown.

Keywords: gas condensate gasoline, cavitation, monohydric
alcohols, octane number, alcohols of biochemical origin.

References

1. Kaushik, P, Kumar, A., Bhaskar, T,, Sharma, Y. K., Tandon, D., Goy-
al, H. B. (2012). Ultrasound cavitation technique for up-gradation
of vacuum residue. Fuel Processing Technology, 93 (1), 73-77. doi:
https://doi.org/10.1016 /j.fuproc.2011.09.005

2. Askarian, M., Vatani, A., Edalat, M. (2016). Heavy oil upgrading
in a hydrodynamic cavitation system: CFD modelling, effect of the
presence of hydrogen donor and metal nanoparticles. The Canadian
Journal of Chemical Engineering, 95 (4), 670-679. doi: https://
doi.org/10.1002/cjce.22709

3. Wan, C, Wang, R., Zhou, W, Li, L. (2019). Experimental study
on viscosity reduction of heavy oil by hydrogen donors using a
cavitating jet. RSC Advances, 9 (5), 2509-2515. doi: https://
doi.org/10.1039/c8ra08087a

4. Price, R. J., Blazina, D., Smith, G. C., Davies, T. J. (2015). Under-
standing the impact of cavitation on hydrocarbons in the middle
distillate range. Fuel, 156, 30—39. doi: https://doi.org/10.1016/
jfuel.2015.04.026

5. Cui, J., Zhang, Z., Liu, X., Liu, L., Peng, J. (2020). Analysis of the
viscosity reduction of crude oil with nano-Ni catalyst by acous-
tic cavitation. Fuel, 275, 117976. doi: https://doi.org/10.1016/
jfuel.2020.117976

6. Sawarkar, A. N. (2019). Cavitation induced upgrading of heavy oil
and bottom-of-the-barrel: A review. Ultrasonics Sonochemistry,
58, 104690. doi: https://doi.org/10.1016 /j.ultsonch.2019.104690

7. Promtov, M. A. (2017). Change in Fractional Composition of Oil in
Hydro-Pulse Cavitation Processing. Vestnik Tambovskogo Gosudarst-
vennogo Tehnicheskogo Universiteta, 23 (3), 412-419. doi: https://
doi.org/10.17277 /vestnik.2017.03.pp.412-419

8. Nesterenko, A. L, Berlizov, Y. S. (2012). Modeling of the influence
of cavitation on petroleum hydrocarbon cracking. Chemistry and
Technology of Fuels and Oils, 48 (1), 49-58. doi: https://doi.org/
10.1007/s10553-012-0336-1

9. Avvaruy, B., Venkateswaran, N., Uppara, P, Iyengar, S. B., Katti, S. S.
(2018). Current knowledge and potential applications of cavitation
technologies for the petroleum industry. Ultrasonics Sonochemistry,
42, 493-507. doi: https://doi.org/10.1016/j.ultsonch.2017.12.010

10. Kravchenko, O., Suvorova, 1., Baranov, 1., Goman, V. (2017). Hy-
drocavitational activation in the technologies of production and
combustion of composite fuels. Eastern-European Journal of Enter-
prise Technologies, 4 (5 (88)), 33—42. doi: https://doi.org/10.15587/
1729-4061.2017.108805

11. Tselishchev, A., Loriya, M., Boychenko, S., Kudryavtsev, S., La-
neckij, V. (2020). Research of change in fraction composition of ve-
hicle gasoline in the modification of its biodethanol in the cavitation
field. EUREKA: Physics and Engineering, 5, 12-20. doi: https://
doi.org/10.21303/2461-4262.2020.001399



12. Kudryavtsev, S., Tselishchev, A., Leonenko, S., Boichenko, S.,

Loria, M. (2020). Determining the influence of cavitation treat-

ment on the octane number of gas-condensate gasoline modified
with isopropanol. Eastern-European Journal of Enterprise Tech-
nologies, 6 (6 (108)), 116-123. doi: https://doi.org/10.15587/
1729-4061.2020.217000

13. Tselischev, O. B., Kudryavtsev, S. O., Loriya, M. G., Boychen-
ko, S. V., Lanetsky, V. G., Matveeva, L. V. et. al. (2020). Modifica-
tion of motor gasoline with bioethanol in the cavitation field. Vo-
prosy Khimii i Khimicheskoi Tekhnologii, 6, 171-178. doi: https://
doi.org/10.32434,/0321-4095-2020-133-6-171-178

14. Boichenko, S. V. Lanetskyi, V. H., Cherniak, L. M., Radoms-
ka, M. M., Kondakova, O. H. (2017). Research of cavitation influ-
ence on automobile gasoline octane number. POWER ENGINEER-
ING: Economics, Technique, Ecology, 2 (48), 107—114. doi: https://
doi.org/10.20535,/1813-5420.2.2017.111693

15. Leonenko, S., Glikina, I. (2017). Study

of catalytic cracking process of fuel oil to obtain components

Kudryavtsev, S.,

of motor fuels using aerosol nanocatalysis technology. Adsorp-
tion Science & Technology, 35 (9-10), 878-883. doi: https://
doi.org/10.1177,/0263617417722253

DOL: 10.15587,/1729-4061.2021.241942
TECHNOLOGY DEVELOPMENT OF FATTY
ACIDS OBTAINING FROM SOAPSTOK USING
SAPONIFICATION (p. 16-23)

Natalia Sytnik

Ukrainian Research Institute of Oils and Fats of National Academy
of Agrarian Sciences of Ukraine, Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0002-3970-086X

Ekaterina Kunitsia

Separate Structural Subdivision «Housing and Municipal
Professional College of O.M. Beketov National University of Urban
Economy in Kharkiv», Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0001-5577-7026

Viktoriia Kalyna
Dnipro State Agrarian and Economic University, Dnipro, Ukraine
ORCID: https://orcid.org/0000-0002-3061-3313

Olena Petukhova
National University of Civil Defence of Ukraine, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-4832-1255

Kostiantyn Ostapov
National University of Civil Defence of Ukraine, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-1275-741X

Volodymyr Ishchuk
National University of Civil Defence of Ukraine, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-9297-8270

Dmytro Saveliev
National University of Civil Defence of Ukraine, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-4310-0437

Tetiana Kovalova

Kharkiv National Automobile and Highway University,
Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0003-1250-2019

Oleg Kostyrkin

Ukrainian State University of Railway Transport,
Kharkiv, Ukrainian

ORCID: https://orcid.org/0000-0002-2187-0510

Olena Petrova
Mykolayiv National Agrarian University, Mykolayiv, Ukraine
ORCID: https://orcid.org/0000-0001-8612-3981

The processing of oil refining waste is essential from economic
and environmental points of view. An important issue is the process-
ing of soapstock to extract fatty acids, which are raw materials for
various industries.

The two-stage method of fatty acids obtaining from soapstock
using saponification with sodium hydroxide solution and decomposi-
tion with sulfuric acid is investigated.

The peculiarity of the work is the study of the influence of soap-
stock saponification conditions on the key efficiency indicators of
fatty acid extraction: yield and neutralization number.

A sample of soapstock was obtained as a result of alkaline
neutralization of sunflower oil. Soapstock quality corresponds to
DSTU 5033 (CAS 68952-95-4): mass fraction of total fat — 68.5 %,
fatty acids — 62.6 %, neutral fat — 5.9 %.

Rational saponification conditions were determined: dura-
tion (85 min.) and concentration of sodium hydroxide solution (45 %).
After saponification, the soapstock was subjected to decomposi-
tion with sulfuric acid under the following conditions: temperature
90 °C, duration 40 min. Under the rational saponification condi-
tions, the yield of fatty acids (91.8 %) and the neutralization num-
ber (187.1 mg KOH/g) were determined. The obtained fatty acids
correspond to the first-grade fatty acids according to DSTU 4860
(CAS 61788-66-7). Acid indicators: mass fraction of moisture and
volatile substances — 1.5 %, mass fraction of total fat — 98.0 %, cleavage
depth — 69.2 % oleic acid.

The use of the soapstock saponification stage before decomposi-
tion leads to an improvement in the quality indicators and an increase
in the neutralization number of fatty acids by 4 %, yield — by 16.2 %.

The results of the study make it possible to produce fatty acids
from soapstock by two-stage technology with high yield and neu-
tralization number.

Keywords: soapstock, fatty acids, saponification reaction, de-
composition with sulfuric acid, neutralization number.
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This paper reports a laboratory study of the physical, mechani-
cal, and thermal properties of designed composite materials based on
Phenylone C1 filled with silica gel. Structural plastics, due to their high
chemical and wear resistance, sufficient level of physical, mechanical,
and thermal properties, can significantly improve the technical charac-
teristics of machines and mechanisms. However, some structural plas-
tics, including Phenylone C1, have a significant drawback — a narrow
temperature range of their processing, which leads to a complication of
technological equipment and increases the cost of production. It was es-
tablished that the technical processing of the initial composite material
into finished products could be improved by introducing fillers.

The regularities of influence of silica gel content on the level of
thermal and physical-mechanical properties of polymer composite
materials based on Phenylone C1 have been established. Tt was
found that the introduction of silica gel into Phenylone C1 leads to
an increase in stress at the yield strength and modulus of elasticity
at compression by 6.3 % and 13.3 %, respectively, compared to the
original material. It was established that the heat resistance of the
filled composite increases by 11.6 % with a decrease in thermal linear
expansion by 10-20 %, depending on the content of the filler.

It was found that with an increase in silica gel concentration in
the polymer matrix, the temperature of the onset of active destruc-
tion shifts towards higher temperatures. When filled in the amount
of 30 % by weight, this temperature reaches 375 °C, which increases
the temperature range of processing the designed material by 25 °C.

The study results make it possible to optimize the system of tol-
erances and landings of parts made of polymer-composite materials,
simplify the technology of their manufacture, and, as a result, reduce
their cost.

Keywords: Phenylone C1, silica gel, heat resistance of compos-
ite, processing temperature, physical-mechanical properties, destruc-
tion temperature.

References

1. Key enabling technologies. Available at: https://ec.europa.eu/info/
research-and-innovation/research-area/industrial-technologies/

industrial-research-strategy-key-enabling-technologies_en



. Kostornov, A. G. (2002). Materialovedenie dispersnyh i poristyh

metallov i splavov. Kyiv: Naukova kniga, 540.

. Kholkhoev, B. C., Bardakova, K. N., Minaev, N. V., Kupriya-

nova, O. S., Gorenskaia, E. N., Zharikova, T. M. et. al. (2019).
Robust thermostable polymer composition based on poly[N,N'-
(1,3-phenylene)isophthalamide] and 3,3-bis(4-acrylamidophenyl)
phthalide for laser 3D printing. Mendeleev Communications, 29 (2),
223-225. doi: https://doi.org/10.1016 /j.mencom.2019.03.037

. Gonzalez-Diaz, M. O., Cetina-Mancilla, E., Sulub-Sulub, R., Montes-

Luna, A., Olvera, L. I, Zolotukhin, M. G. et. al. (2020). Novel fluo-
rinated aromatic polymers with ether-bond-free aryl backbones for
pure and mixed gas separation. Journal of Membrane Science, 606,
118114. doi: https://doi.org/10.1016/j.memsci.2020.118114

. Dong, F, Hou, G., Cao, F, Yan, F, Liu, L., Wang, J. (2016). The

lubricity and reinforcement of carbon fibers in polyimide at high
temperatures. Tribology International, 101, 291-300. doi: https://
doi.org/10.1016/j.triboint.2016.04.035

. Kobets, A. S., Derkach, O. D., Kabat, O. S., Volovyk, I. A, Kova-

lenko, V. L., Kotok, V. A., Verbitskiy, V. V. (2020). Investigation
friction and wear of constructional plastics based on aromatic poly-
amide. ARPN Journal of Engineering and Applied Sciences, 15 (10),
1189—-1195.

. Nelson, U. E; Malkina, A. Ya. (Ed.) (1979). Tekhnologiya plastmass

na osnove poliamidov. Moscow: Himiya, 256.

. Kurta, S. A. (2012). Napovniuvachi — syntez, vlastyvosti ta vyko-

rystannia. Ivano-Frankivsk: Vyd-vo Prykarpat. nats. un-tu im.
V. Stefanyka, 296.

. Sanjay, K., Sreedhar, 1., Chetan, M. (2021). Molecular dynamics

simulation of polyamide-based materials — A review. Computational
Materials Science, 200, 110853. doi: https://doi.org/10.1016/j.com-
matsci.2021.110853

. Dhaduti, S. C., Sarganachari, S. G., Patil, A. Y., Khan, A. (2021).

Tribological Behaviour of Glass Fiber Reinforced Polyamide Gears.
Vegetable Fiber Composites and Their Technological Applications,
339-350. doi: https://doi.org/10.1007 /978-981-16-1854-3 15

. Krasinskyi, V., Suberlyak, O., Sikora, J., Zemke, V. (2021). Nanocom-

posites based on polyamide-6 and montmorillonite intercalated with
polyvinylpyrrolidone. Polymer-Plastics Technology and Materials,
1-15. doi: https://doi.org/10.1080,/25740881.2021.1924201

. Kabat, O., Sytar, V., Sukhyy, K. (2018). Antifrictional Polymer

Composites Based on Aromatic Polyamide and Carbon Black.
Chemistry & Chemical Technology, 12 (3), 326-330. doi: https://
doi.org/10.23939/chcht12.03.326

. Burya, A. 1, Safonova, A. M., Rula, 1. V. (2012). Influence of metal-

containing carbon fibers on the properties of carbon-filled plastics
based on aromatic polyamide. Journal of Engineering Physics and
Thermophysics, 85 (4), 943-949. doi: https://doi.org/10.1007/
$10891-012-0734-6

. Ayler, R. (1982). Himiya kremnezema. Moscow: Mir, 1127.
15.

Tokar, A. V,, Kabat, O. S. (2020). The quantum-chemical investiga-
tion of intermolecular interactions in complex systems «polyamide-
silica gel». Journal of chemistry and technologies, 28 (2), 194-201.
doi: https://doi.org/10.15421,/082021

. Tokar, A., Kabat, O., Chigvintseva, O., Belosevi¢, S. (2021). Inter-

molecular Interactions in Complex Systems “Polyamide-Silica Gel”:
The Quantum-Chemical Interpretation. Lecture Notes in Networks
and Systems, 875-882. doi: https://doi.org/10.1007,/978-3-030-
75275-0_96

17. Kabat, O. S., Heti, K. V,, Kovalenko, I. L., Dudka, A. M. (2019).
Fillers on the silica base for polymer composites of constructional
purpose. Journal of chemistry and technologies, 27 (2), 247-254. doi:
https://doi.org/10.15421,/081925

18. Mihaylin, Yu. A. (2006). Termoustoychivye polimery i polimernye
materialy. Sankt-Peterburg: Professiya, 624.

19. Shabanian, M., Hajibeygi, M., Roohani, M. (2015). Synthesis of
a novel CNT/polyamide composite containing phosphine oxide
groups and its flame retardancy and thermal properties. New Car-
bon Materials, 30 (5), 397-403. doi: https://doi.org/10.1016/
$1872-5805(15)60199-8

DOI: 10.15587,/1729-4061.2021.241763
DETERMINATION OF OPTIMAL CONDITIONS FOR
PROCESSING OIL BOTTOM SEDIMENTS USING
ELECTROHYDRAULIC EFFECT (p. 30-38)

Amangeldy Satybaldin
Karaganda Buketov University, Karaganda, Republic of Kazakhstan
ORCID: https://orcid.org/0000-0002-0846-4665

Almas Tusipkhan
Karaganda Buketov University, Karaganda, Republic of Kazakhstan
ORCID: https://orcid.org/0000-0002-6452-4925

Raikhan Seitzhan
Karaganda Buketov University, Karaganda, Republic of Kazakhstan
ORCID: https://orcid.org/0000-0003-2362-6383

Sairagul Tyanakh
Karaganda Buketov University, Karaganda, Republic of Kazakhstan
ORCID: https://orcid.org/0000-0001-5343-4695

Gulzhan Baikenova

Karaganda Economic University of Kazpotrebsoyuz, Karaganda,
Republic of Kazakhstan

ORCID: https://orcid.org/0000-0002-8935-4723

Dana Karabekova
Karaganda Buketov University, Karaganda, Republic of Kazakhstan
ORCID: https://orcid.org/0000-0001-8776-4414

Murzabek Baikenov
Karaganda Buketov University, Karaganda, Republic of Kazakhstan
ORCID: https://orcid.org/0000-0002-8703-0397

Currently, there is an interest in effective technologies that
cause minimal environmental harm, have low financial costs and
allow you to obtain products with high added value. One of the
ways to increase the yield of light and medium fractions from oil
bottom sediments is to use the electrohydraulic effect. The elec-
trohydraulic phenomenon is a new industrial method of converting
electrical energy into mechanical energy, which occurs without the
influence of intermediate mechanical links, with high efficiency.
Statistical processing of experimental data was carried out with the
identification of the optimal mode of the electrohydraulic effect on
the destruction of the oil bottom sediment. The influence of various
factors is shown (duration of contact, distance between electrodes,
amount of added catalyst, capacitance of capacitor and value of ap-
plied voltage). The use of the generalized equation made it possible
to determine the following optimal conditions for the destruction of
the oil bottom sediment using electrohydraulic treatment: duration
7 min, distance 8 mm, amount of added catalyst 1.5 %, capacitance
0.3 uF applied voltage 14 kV. In terms of the significance of the coef-



ficient (), it should be noted that the dominant factors are the dis-
tance between the electrodes and the amount of added catalyst. The

individual chemical composition of the light and medium fractions of
the original oil residue and the processed oil residue was determined.
Comparison of the individual chemical composition of fractions up
to 200 °C and 200-300 °C, obtained from the oil bottom sediment
and from the hydrogenated product, allows to conclude that the
electrohydraulic effect has an effective effect on the destruction of
the organic mass of the oil bottom sediment. The optimal conditions
for electrohydraulic treatment of the oil residue aere established and
it is shown that it is possible to utilize the oil bottom sediments.

Keywords: clectrohydraulic phenomenon, catalyst, oil bottom
sediment, viscosity, density, optimization, hydrogenation.
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This paper reports results of the theoretical and experimental
studies into the processes of transesterification of oils with methyl
alcohol, which determined the material balance and established
the molecular weight of the components involved in the process of
transesterification as input and output products. The theoretical and
experimental studies were carried out to calculate the indicators of
the process of transesterification of fat-containing wastes depending
on a change in the reaction duration and diameter of the inertial
mixer of the reactor to accelerate the process of transesterification of
oils with methyl alcohol.

The process of transesterification is one of the basic methods
for modifying the molecular composition of fat raw materials. With
transesterification, the composition of fat fatty acids does not
change, their statistical redistribution occurs in a mixture of triac-
ylglycerols, which leads to a change in the physicochemical proper-
ties of fat mixtures as a result of changes in molecular composition.
Transesterification of high-melting animal and vegetable fats with



methyl alcohol improves the conversion of oils for the production of

biodiesel from fat-containing waste.

The results of the theoretical and experimental studies have
helped determine the value of the flow rate of the reaction mixture, as
well as the values of the geometric dimensions of the reactor, were de-
termined (the diameter of the mixer, d=100+500 mm; the length of the
reactor is 1.5+2.0 m). Processing of the reaction mixture made it pos-
sible to obtain a high degree of homogeneity in the concentration of
components with large diameters of the inertial mixer — 300...500 mm
at average rotational speeds. The oil conversion has been improved,
as well as productivity, by using equipment to produce biodiesel from
fat-containing waste. Optimal pump performance is also ensured with
minimal power consumption and reactor operation.

Keywords: transesterification processes, biodiesel production,
diesel internal combustion engines, emission reduction.
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It is impossible to effectively use water with a high salt content
at car washes. In many places, access to water with a high salt
content is almost unlimited but its utilization requires deioniza-
tion. For this purpose, several methods are used, the main of which
are reverse osmosis, electrodialysis, ion exchange methods, and
distillation. However, they have significant drawbacks. Recently,
the technology of capacitive deionization of water has been widely
used, based on the removal of salt ions from the solution during
the charge/discharge of “double” electric layers of carbon materials
with a significant active surface (800-2,000 m?/g). Theoretically,
this process should be more energy efficient by using a low po-
tential voltage (1-2 V). This paper considers the interrelation of
physical parameters that affect the process of capacitive deioniza-
tion of water. The dependences of voltage drop on serial internal
resistance on different concentrations of sodium chloride and the
distance between electrodes for electrodes based on the material
SAUT-1S (Belarus) have been investigated. It is shown that the
main contribution to the sequential internal resistance is intro-
duced by the resistance of the electrolyte. As the distance between
the electrodes increases, the voltage drop on the serial internal
resistance increases linearly. A decrease in the concentration of ions
leads to a decrease in the conductivity of the solution, which causes
an increase in energy consumption and a decrease in the efficiency
of sorption. It has been demonstrated that the voltage drop at the
serial internal resistance when the voltage on the electrodes is lim-
ited, which is set in order to avoid the transition of the electrode
charging mode to the electrolysis of water, causes a significant drop
in the efficiency of the capacitive deionization process.

Keywords: double electric layer, electrochemical impedance,

capacitive deionization, water treatment for car washes.
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The paper discusses various ways of activating phosphorus slags
by introducing additives for the development of phosphorus slag
binders (PSB), replacing cement. Considering that pseudowollas-
tonite is the main mineral of phosphorus slags and without activating
components does not possess the binding properties necessary for the
production of building materials based on them, we used composi-
tions of small amounts of sodium hydroxide with alkali metal salts,
the anions of which form poorly soluble compounds with calcium.
When choosing activating components, scarce alkaline additives
were replaced by waste from chemical plants, which allows a passing
solution of their practical use and environmental problems.

The strength at a sodium hydroxide content of 1-4 % af-
ter curing of slag samples of various batches was in the range of
50.0-70.0 MPa. Samples of binders of normal hardening at the age of
28 days with a sodium hydroxide content of 0.5; 1.0, 2 and 4 % had
the strength of 20.3; 35.4; 45.6; 55.8 MPa, respectively. The effect of
the combined presence of alkali and salt is especially noticeable for
small amounts of sodium hydroxide. Binders containing a composi-
tion of cement with salts under normal conditions and after curing
showed a slightly lower strength than in an alkaline medium. With
a constant cement content (4 %), the strength indicators increase
with an increase in the proportion of the salt additive, reaching at
4 % its maximum value. The effect of the nature of activators on pH
was determined. The data obtained indicate the advantages of using
PSB and various industrial wastes with a low content of alkaline
compounds in the production.

Keywords: phosphorus slag, cement, sodium hydroxide, phos-
phorus slag binders, construction materials.
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It is shown that high operational reliability of structural ma-
terials, in particular at high temperatures, is achieved through the
use of ultra-high strength cement composites. Studies of various
types of Portland cements with mineral additives of the CEM II/A
type have established that a stone based on Portland cement with
superzeolite is the most resistant to high temperatures. It has been
proven that due to the “self-autoclaving” effect, the strength of a
stone based on CEM II/A-P 42.5 R is 1.2—1.3 times higher than a
stone based on other types of CEM I1/A. To obtain fast-hardening
cement composites, a nanotechnological approach based on the use
of sol-gel technology has been implemented. Using the methods of
IR spectroscopy, electron microscopy, the fact of obtaining, by the
chemical method of synthesis, an alkaline nanomodifier N-C-S-H-
PCE, which is a nano-liquid based on nano-core seeds of sodium/
calcium hydrosilicates, has been proved. It has been confirmed that
the introduction of the alkaline nanomodifier N-C-S-H-PCE pro-

vides a significant intensification of the early structure formation
processes in the paste based on Portland cement with superzeo-
lite (after 12 hours, 24 hours and 28 days, the strength is 16.9; 30.5
and 104.1 MPa). Tt has been established that the complex combina-
tion of Portland cement with superzeolite, corundum aggregate,
basalt fiber and alkaline nanomodifier provides rapid-hardening
ultra-high strength cement composites (7=400 °C) with improved
operational properties. Thus, there is reason to assert the feasibil-
ity of developing rapid-hardening ultra-high strength cementitious
composites. This solves the problems associated with the need to in-
crease their early strength and performance. As a result, it is possible
to carry out repair work to protect equipment from abrasive wear at
elevated temperatures.

Keywords: ultra-high strength cementitious composite, su-
perzeolite, alkaline nanomodifier, high temperatures, operational
properties.
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Tripolyphosphate conversion coatings are promising due to the

active type of anti-corrosion protection. However, to be introduced



into production, it is necessary to optimize the technology of tripoly-

phosphate coating deposition. Coatings were deposited to samples of
st05kp cold-rolled sheet steel (analogs G10050, G10060, 1CR, 2CR,
D6-2, DG-2) from aqueous solutions of sodium tripolyphosphate (4 %,
6 %, 10 %, 12 %, 14 %) at t=80 °C by dip coating and sputtering. The
specific weight and morphology of the coating were determined. The
corrosion-protective capability was studied in the G-4 climatic cham-
ber at 90 °C and 100 % humidity using Akimov’s test.

The prospects of the dip coating and sputtering methods were
shown. It was revealed that in the dip coating method, the specific
weight of the coating was 1-4 g/m? and increased linearly at a rate
of 0.3-0.35 g/m? by 1 % (wt.) NasP304. For the sputtering coating
method, it was revealed that at 4-8 % Nas;P301y, the growth rate of
the specific weight was 0.2 g/m? by 1 % NasP304o and the specific
weight exceeded that of the coating obtained by the dip coating
method, due to accelerated oxygen access and increased coating
formation rate. At 10—14 % NasP301, the growth rate of the specific
weight was 0.55-0.65 g/m? by 1 % NasP301,. However, the specific
weight was lower than that of the coating obtained by the dip coat-
ing method, due to the self-compaction of the iron tripolyphosphate
matrix and decreased mass of the NasP301 filler.

Using accelerated corrosion testing methods, the optimum
NasP30q, concentration to obtain a coating with the highest
corrosion-protective capability was 6 %—10 % (wt.). The correlation
of the protective capability of the coating samples with the coating
defects and cracks was revealed.

Keywords: sodium tripolyphosphate, conversion coating, corro-
sion-protective properties, phosphating, tripolyphosphate coating.
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MOJUDIKAIIA TA3BOKOHIEHCATHOIO BEH3UHY OJTHOATOMHUMMU CIIMPTAMH I3 3ACTOCYBAHHSIM
KABITAIIII (c. 6-15)

C. O. Kynp=sues, O. B. Ileximes, M. I. Jlopis, €. C. Bypa, M. O. Ilexnimesa

Jlocaimxeno mpormec Moaudikamnii ras0KOHIeHCATHUX OEH3MHIB OIHOATOMHUME CIIUPTAMU i3 HACTYITHOIO KaBiTaliitHOI 06pOoOKOI0
1ux cymimeit. O6rpyHTOBAHO AOMIIBHICTh BUKOPUCTAHHS A00aBOK CIIUPTIB Ta aKTyaJ bHICTh BIPOBA/IKCHH B BUPOOHUIITBO OCH3UHIB
TaKUX XIMIYHUX TEXHOJOTIH, 1110 BUKOPUCTOBYIOTH KaBiTalliiiHy 06poOKy CUPOBUHU Ta CeJEKTHBHE MiJBEAeHHs eHeprii A peakiiiinol
30H1. Takox 0OTPYHTOBAHO AOIIIBHICTH BUPOOHUIITBA BUCOKOOKTAHOBUX GEH3MHIB HA OCHOBI MOEIHAHHS TIPOIECIB MEXaHIYHOTO 3MilITy-
BaHHS BYTJIEBOAHEBUX OCH3MHIB i3 CIIMPTaMU Ta MPOIIECiB KaBiTaliiinol o6pobku cnupr-6eH3uHoBUX cyMilneii. Onucano sabopatopHy
YCTaHOBKY Ta METOJIOJIOTIIO eKCIIepUMEHTY. BU3HAUEHO BIJIMB IHTEHCHMBHOCTI KaBiTaliiHol 0OpOGKM Ha TPUPICT OKTAHOBOTO YMCJA Ta
JIOKa3aHoO, 110 iCHYE /iesKa OITUMAJIbHA IHTEHCUBHICTD, 32 SIKOI AOCATAETLCA CTajle 3HAUCHHS OKTAHOBOIO YMCJa CyMimi.

[Tpu 36imburenHi BMicTy 6ioeTaHoIy B CyMillli KiJbKicTh IUKJAIB KaBitamii (IHTeHCHBHICTD), HeOOXiAHA /ISl JOCATHEHHS CTAJIOr0
3HAYCHHSI OKTAaHOBOTO YHCJIa, SMEHIIYEThCSA BiJl 8 IMKJIB Ta30BOr0 KOHAeH caTy 6e3 GioetaHouy, 10 4 MKAIB npu BMicTi Gioetanomry 3 %
Ta BuIe. [l JoCATHEHHS 3HaYeHb OKTAaHOBOTO YKC/Ia cyMili, Bianosianux 6ensnnam mapok A-92 ta A-95, neo6xiano noxasatu 2 % ta
5 % Gioeramnouy Biamosigno. ITokasamno, 1o 3acToCyBaHHs KaBiTallii 31aTHe 361IBIINTH OKTAHOBE YNCJIO /10 2,6 MYHKTIB B MOPIBHSIHHI 13
POCTUM MEXaHIYHUM 3MIlllyBaHHAM cupTy Ta GeH3uHy. 3pobJieHo NOPiBHAHHS eeKTUBHOCTI BUKOPUCTAHHS 6i0-eTaHOIy Ta i30-0yTa-
HoJty st MoaudikaIiii rasokoHaeHcaTHOro GeH3uHy B KaBitaliiinoMmy moJi. BusHadeno BIJIMB KaBiTallil Ha OKTaHOBE YHCJIO 32 PI3HUX
KOHIIEHTPAIliil CIUPTY B CyMiIi.

[MTokaszaro HOBUIT MLIAX MOAMMIKAIT HU3LKOOKTAHOBUX aBTOMOOIIbHUX GEH3UHIB GI0ETAHOIOM Ta IHIIMMU CyMillaMu CupTiB 6io-
XiMiYHOTO TTOXO/PKEHHS, IKi MiCTITh JOMIIIIKY BOJA.

Kii040Bi cioBa: razokoHaeHcaTHIT OEH3KMH, KaBiTallis, 0HOATOMHI CIIMPTH, OKTAHOBE YKCJIO, CITUPTH OI0XIMIYHOTO MOXOAKEHHSI.
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PO3POBKA TEXHOJIOTTi OJEPKAHHS KUPHUX KUCJOT I3 COAIICTOKY 3 BUKOPUCTAHHSIM
OMUJIEHHS (c. 16-23)

H. C. Cutnik, K. B. Kynuns, B. C. Kamuna, O A. IleryxoBa, K. M. Ocranos, B. M. Imyxk, /I. I. CaBexnes, T. B. KoBaibosa,
O. B. Kocrupkin, O. I. IlerpoBa

[TepepoOka BiaxoaiB padinaliii oyiii Ma€ cyTTEBe 3HAYEHHS 3 EKOHOMIYHOT Ta eKOJOTTIHOT TOYOK 30py. BasknBUM MUTaHHSAM € mepe-
poOKa COANCTOKY 3 METOK BUJIYUYEHHS JKUPHUX KHUCJIOT, IKi € CAPOBUHOIO /IJIsI PI3HUX Tajly3ell IPOMUCIOBOCTI.

B po6ori gocaimskeno gBocTaAiiiHumii MeTo olepKaHHs KUPHUX KUCJIOT i3 COANICTOKY i3 3aCTOCYBaHHIM OMUJIEHHST PO3YNHOM HATPiii
TiIPOKCH/Y Ta PO3KIAAHHS CiPYaHOIO KUCIOTOIO.

OcobuBicTiO pOGOTH € MOCIIKEHHS BIUIUBY YMOB OMUJIEHHSI COAIICTOKY HA KJIIOUYOBI MOKa3HUKK e(heKTUBHOCTI BUTYUEHHS JKUP-
HUX KHUCJOT: BUXIi/l Ta YMCJI0 HelTpaisarii.

Jlocaizianit 3pa3ok coarcToKy O/lepKaHO B Pe3yJIbTaTi JIysKHOI HelfTpasisaltii osil consmanKoBoi. CoarcTok 3a MoKasHUKaM# sIKOC-
ti Bignosigae JJICTY 5033 (CAS 68952-95-4): macoBa yacTKa 3araJbHoro Xupy — 68,5 %, skupnux kuciaor — 62,6 %, HelTpaabHOTo
sKupy — 5,9 %.

Bceranossieno parioHasbHi yMOBU OMUJIEHHST: TpUBATicTh (85 XB.) Ta KOHIIEHTPAIi0 po3uuHy HaTpiil rigpokcumy (45 %). [licas
OMUJICHHST COATICTOK Ii/I/IaBaJi PO3KJIAJAHHIO CipuaHoio KucaoToio 3a ymoB: Temieparypa 90 °C, rpuBamicts 40 xB. 3a parioHajbHIX
YMOB OMUJIEHHSI BUBHAYEHO BUXi/ KupHUX KucaoT (91,8 %) ta uncao weitrpamnizamii (187,14 mr KOH/r). Onepskani JKupHi KUCJIOTH 3a
SIKICTIO BiAITIOBialOTh KUpHUM Kuciaotam mepiuioro ratyuky 3a JCTY 4860 (CAS 61788-66-7). [lokasuuku KUCIOT: MAacoBa 4acTKa
BOJIOTH Ta JIeTKuX pedosun — 1,5 %, MacoBa yacTka saraabHoro x&upy — 98,0 %, rimbuna posuensenns — 69,2 % oleiHOBOT KMCTOTH.

Buxopucranus crazii OMUIEHHS COAICTOKY lIepe/l PO3KJIaJaHHIM [IPU3BOAUTD 10 NOKPAIIEHH SIKICHUX II0Ka3HUKIB Ta 301JIbIICHHS
qyucsra HefTpasizanii sKupHux Kucaor Ha 4 %, suxony — Ha 16,2 %.

Pesyubratu 1OCHiKEHHST IAI0Th MOKJINBICTD BUPOOJISATH KUPHI KMUCIIOTH 3 COATICTOKY 32 IBOCTA/IITHOIO TEXHOJIOTIEIO 3 M ABUIIICHUM
BUXOJ/IOM Ta YUCJIOM HelTpasisalrii.

KiiouoBi cioBa: coancTox, JKUPHi KUCJIOTH, PEAKIIisi OMUJIECHHS, PO3KIAIaHHs CipUaHOI0 KUCJ0TOI0, YNCJI0 HeHTpatisairii.
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BU3HAYEHHS BILIMBY HAIIOBHIOBAYA HA BJIACTUBOCTI KOHCTPYKIIITHIX TEPMOCTIMKHX
MOJIIMEPHUX KOMITO3UIIMHUX MATEPIAJIIB HA OCHOBI ®EHLJIOHY C1 (C. 24-29)

0. C. Ka6ar, [I. O. Makapenko, O. /1. [lepkauy, €. C. Mypanos

TIpoBeaeni naboparopHi gocimKeH s (Hi3UKO-MeXaHIUHUX Ta TeIIOMI3UIHUX BAACTHBOCTEH PO3poOIeHIX KOMIIO3UTHIX MaTepiaiiB Ha
ocHoBi eninony C1 mamoBHenoro cusikareseM. KoHCTpYKIifHI MTACTUKY 3aBSKYA BUCOKIH XiMIYHIH Ta 3HOCOCTIHKOCTI, TOCTATHHOMY PiBHIO
(isuko-mexaHiuHNX Ta Tero(I3sMYHIX BJIACTUBOCTEI 3/1aTHI 3HAUHO ITOKPAIUTH TEXHIYHI XapaKTepHCTHKN MaliuH i MexaHismis. [Ipore,
JesIKi KOHCTPYKIIHI 1acTiku, 3okpema it perison C1, MaloTh BaroMuii HeZoMK — BY3bKHUIT iHTEpBas Temmeparyp ix nepepoOKHu, 1o mpu-
3BOJIUTD JI0 YCKJIA[HEHHST TEXHOJIOTTIHOTO 00JIaIHAHHS Ta M IBUIEHHS cOOIBapTOCTI 0/1epskanoi IPOAYKILii. BetaHoBeHO, 1110 BIOCKOHATIECHHS
TEXHOJIOTIYHOTO TIPOIIECY MePePOOKH BUXIZIHOTO KOMIIO3UTHOTO MaTepialy B rOTOBI BUPOOH MOKHA IOCSTTH NLJISIXOM BBE/ICHHST HAIIOBHIOBAYIB.

BceranoBieno 3aKk0HOMiIPHOCTI BIUTMBY BMICTY CUJTIKaresio Ha PiBeHb TemodisnaHmnx Ta GisnKko-MeXaHivHIX BJIACTUBOCTEH TOTiMEepPHO-
KOMITO3UTHUX MaTepianiB Ha ocHoBi ¢eninony C1. Bussieno, 1o BBeenns cuiikaremo y denison Cl npusBoauTh 10 MijBUIEHHS Ha-
MIPYsKEeHHsT TPU MEKi TEKYYOCTi Ta MOJYJIsI IPYKHOCTI IIPM CTUCKAHHI, Y TOPIiBHAHHI 3 BUXiIHUM MartepianoM, Ha 6,3 % i 13,3 % Binmnosizmo.
BeranoBiieHo, M0 TEMIOCTIHKICTh HATOBHEHOTO KOMIIO3UTY 301bImyeThest Ha 11,6 % Mpy 3MeHIIeH I TETIIOBOTO JIHIHHOTO PO3IIMPEHHS Ha
10-20 %, B 3aJ1e3KHOCTI Bi/Il BMIiCTY HAIIOBHIOBAYA.

BusiBiieHo, 1110 i3 36i1bIIeHHsIM KOHIIEHTPAI] CHIIiKare/io y moJiMepHiii MaTpuIl TeMIepaTypa moYaTKy akTHBHOT IeCTPYKILii 3MITIy€ThCst
y cTopoHy Ginbmmx Temueparyp. Ilpu vanosrenni 30 Mac. % 11 Temneparypa gocsirae 375 °C, o 36imburye iHTepBax Temieparyp mnepepodxn
pospobaienoro Marepiany Ha 25 °C.

Opneprxani pe3ysbTaTi 03BOJSAIOTE ONTUMI3YBAaTH CHCTEMY JIOMYCKIB Ta MOCAJOK JeTasell, BUTOTOBJIEHNX 3 MOJIMEPHO-KOMIO3UTHIX
MarepiasiB, CIPOCTUTH TEXHOJIOTIO IX BUTOTOBJICHHS, 1 SIK PE3yJIbTaT, 3MEHIIIUTH iX COOIBAPTICTH.

Kimouosi caosa: deninon C1, cuiikaresib, TEIIOCTIHKICTE KOMIIO3UTY, TeMIIepaTypa nepepoOkH, (pisuko-MexaHivii BJacTHBOCTI, TeMIie-
paTypa AeCTPYKILil.
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BU3HAYEHHA OIITUMAJIbHUX YMOB IIEPEPOBKI HA®TOBUX JIOHHUX BIAKJIAJTEHD 3A IOIIOMOTI'OIO0
EJTEKTPOTIAPABJIITYHOI'O E®EKTY (c. 30-38)

Amangeldy Satybaldin, Almas Tusipkhan, Raikhan Seitzhan, Sairagul Tyanakh, Gulzhan Baykenova, Dana Karabekova,
Murzabek Baykenov

B nanwii yac icnye intepec 10 epeKTUBHUX TEXHOJIOTIH, 1O 3aBIAIOTH MiHIMATIBHOI ITKOY HABKOJUIITHBOMY CEPEIOBUIILY, MAIOTh HU3bKI
(himancoBi BUTpaTH i A03BOJSIIOTH OTPUMYBATH HPOIYKIMIO 3 BICOKOIO JOJAHOI0 BapTicTio. OHIM i3 croco6iB 36iIbIIEHHST BUXOTY JIETKHX i
cepenHix dpakiriii 3 HahTOBUX JOHHUX BiZIKJIAJIEHb € BUKOPUCTAHHS eJIeKTporifipaBiiunoro edekry. Enexrporigpasiiunmii ehekt — 1ie HOBU
TIPOMIICJIOBHIT METOJL TIEPETBOPEIHST eJIEKTPUYHOI €HEePTii B MEXaHIUITY, sIKe BiOyBa€eThCst Ge3 BIUTIBY MPOMIKHIX MEXAHIYHIX JIAHOK, 3 BUCOKOIO
edexrusHicTio. TIpoBeIEHO CTATUCTUYHY 0OPOOKY €KCIIEPUMEHTANBHUX JaHUX /ISl BUSBJICHHS ONTUMAIBHOTO PEKUMY €JIEKTPOTIZPABJIIYHOrO
ecdekry Ha pyiinyBanus HadTOBUX JOHHUX Bijikyianenb. [lokazano BB pisHuX (hakTopiB (TPUBAIICTD KOHTAKTY, BiZICTAHb MiXK eJIEKTPOIAMHU,
KITBKICTD O/IAETHCST KAaTAI3aTOPa, EMHICT KOHECHCATOPA 1 BeJIMUNHA TTPUKJIAICHO] HAPYTH). BUKOpHCcTaHHS y3aralbHEHOTO PIBHSHHS JI0-
3BOJINJIO BU3HAYWUTH HACTYIIHI ONTHMAJIbHI YMOBY PYyWHYBaHHsI HA(TOBUX JIOHHUX Bi/[KJIaJIEHb 3a JIOMIOMOTOIO €JIEKTPOriPaBIiuHoi 06pOOKN:
TPUBAJICTH 7 XB, BiicTanb 8 MM, KUJIbKiCTh oanoro kataisaropa 1,5%, emuicts 0,3 MxD, npuksagena narpyra 14 kB. 3 Touku 30py 3nauyocti
KoeditienTa (¢r) c1ij 3a3HAYNTH, 1110 IOMIHYI0UMMHI (haKTOPAMU € Bi/ICTaHb MiXK €JIEKTPO/IaMH i KiJIbKiCTh /lo/1aHoro Katasisaropa. by BusHa-
YeHui IHANBI Ly aTbHUE XIMIUHIIT CKJIazt JIerkoi i cepearbol (hpakitiil BUXiaHux HadTOBUX BiAKIAAEHD i epepobieHnx HadhTOBUX BiIKIIaAeHb.

TopiBranna inauBigyanbHoro XiMiunoro ckaagy dpaxmiit 1o 200 °C i 200-300 °C, orpumani 3 HahTOBOTO TOHHOTO BiKIaeHHA 1 3 TipO-
reHizary, 103BOJISIOTh 3pOOUTH BUCHOBOK 1PO e(heKTUBHUI BILIUB €JIEKTPOTIIPABIIYHOTO e(heKTY Ha JAECTPYKII0 OpraHiuyHol Macu HahTOBOTO
JIOHHOTO BifIKJIazieHHst. BCTaHOBIEHO ONTHMATIbHI YMOBH TPOBEIEHHS €T€KTPOriIpaBaidHol 06po6KH HahTOBOrO 3aIMIIKY i TTOKA3aHO, 110
MOSKJIMBO YTUJIi3yBaTH HA(TOBE JJOHHE Bi/[K/Ia/ICHHSI.

Kmouogi ciioBa: eekTporiapasiianuii eexT, kataxizaTop, HahTOBI JOHHI BiIKIa[EeHHsI, B'I3KiCTh, IiJTbHICTb, ONTHMI3allis, Ti/IPYBaHHs.
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OBIPYHTYBAHHS IIAPAMETPIB IHEPIITHOTO 3MIIIIYBAYA PEAKTOPY BUPOGHUIITBA
BIO/IU3EJIIO (c. 39-45)

Nursultan Orynbayev, Marat Aldabergenov, Zhaksylyk Kemal, Nurlan Abdildin
Hasezerio pesysibratii TEOPETUYHUX Ta eKCIIEPUMEHTANBHUX JOCTIZKEHb TPoIeciB nepeerepudikallii Maces METUIOBUM CIIUPTOM, BH-

3HAYEHO MaTepialbHuUil GaJaHC Ta BCTAHOBJIEHO MOJIEKYJISIPHY Macy KOMIIOHEHTIB, 10 OepyTh y4acTh y mpomeci nepeerepudikanii sk Bxigni
Ta BUXifiHI TpoAyKTH. [IpoBe/ieHO TeopeTHyHi Ta eKCIepUMEHTANbHI JOCITiKeHHsI. Po3paxoBaHo TOKAa3HUKHU Tpolecy rnepeetepudikaiii



SKHPOBMICHHX BiJIXO/IIB 3a7I€5KHO Bijl 3MIiHM TPUBAJIOCTI PeakIlii Ta AiaMeTpy iHepIiitHOro 3MinryBadya peakTopy /IS IPUCKOPEHHS IIPOIecy
riepeeTepudikaliii Maces METUIIOBUM CIIUPTOM.

[Tponiec mepeetepudikaiiii oMH 3 OCHOBHUX MeTO/iB MOAMMIKAIII MOJIEKYIIPHOTO CKIaLy skupoBoi cuposunu. [Ipm mepeetepndi-
Karil CKJIaJ] JKUPHUX KUCJIOT JKUPY He 3MIHIOETHCS, BiIOYBAETHCSA IXHIM CTATUCTUYHUI 1IEPEPO3IIOAIT Y CYMIlll TPUALNITIIIEPUHIB, 110
MPU3BOJIUTD 10 3MIHU (Pi3MKO-XiMIYHIX BIACTUBOCTEH JKUPOBUX CYyMilllell BHACITIIOK 3MiHKU MoJieKyJsipHoro ckaany. [lepeerepudikartis
BHCOKOIIJIABKMX TBAPUHHUX Ta POCIAUHHUX JKUPIB 3 METHJIOBUM CIIMPTOM IIBUIUTH KOHBEPCIIO Maces Jijisi BUPOOHUIITBA Gioauseso 3
SKMPOBMICHUX BiZIXO/IiB.

BpaxoBytoun pesysTaTH TEOPETHYHIX Ta €KCIePUMEHTATbHIX J0CTIPKEeHb, BCTAHOBIEHO BEJIMYNHY BUTPATH PEaKIiiiHoi cymili, Bu3Ha-
YEHO 3HAUYEHHsI FEOMETPUYHIX PO3MIPiB peaktopy (aiamerp aminrysaua d=100+500 mm Ta goBK1MHA peakTopy 1,5+2,0 M). O6podKa peakiiitHoi
CYMIIITi I03BOJIAJIA OTPUMATH BUCOKHUI CTYIIHb OJIHOPIHOCTI KOHIIEHTPAIlil KOMIIOHEHTIB TP BEJTUKUX JiaMeTpax iHepIHitHOro 3MilTyBava —
300...500 MM npu cepeaHix MBUAKOCTAX oOepTanHs. [TiABUIIEHHS KOHBEPCIl Maces i MPOAYKTUBHOCTI BiAOyBaEcThCA 3a IOTIOMOTOI0 00Ia-
HaHHA JIsE BUPOOHUIITBA GIOAM3EIIO 3 JKMPOBMICHUX BiX0/iB. TaKkoK 3a0€311CUYETHCS ONTUMAIbHA MIPOAYKTUBHICT HACOCY 3 MiHIMATbHIM
CHOKUBAHHAM HOTY)KHOCTI Ta Ipale3/[aTHOCTI PeaKkTopy.

Kao4oBi cioBa: npouecu nepeerepudikartii, BApOOHUITEO Gio/1€3€/110, AN3EbHI IBUTYHU BHYTPIIIHBOTO 3TOPSIHHSI, 3HIKEHHS BUKH/IIB.
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PO3POBKA MOJIYJII EMHICHOI JIEIOHI3AIII BOJIU JIJIA CUCTEM BOJIOIIITOTOBKU ABTOMUIOK (c. 46-53)

. B. Kyain, I'. B. Tapan, O. B. Baxxunos, M. M. Kpasuos

HemosxmBe edeKkTHBHE BUKOPHCTAHHS BOAN 3 BUCOKUM BMICTOM COJIi HA aBTOMMITKaX. Y 6araTboxX MICI[IX € IPAKTHIHO HEOOMEKEH I
JIOCTYII /IO BOJU 3 IiIBUIIIEHUM BMIiCTOM COJIi, ajie ISl il BUKOPUCTaHHS HeOOXIIHO TIPOBECTH JIcioHizalliio. 3 i€ MeToI0 BUKOPUCTOBYETbHCA
JIeKiJTbKa METOJIiB, TOJIOBHUMHU Cepell SIKUX € 3BOPOTHHIT OCMOC, eJIeKTPOAiati3, I0HO0OMIHHI METOAN Ta AUCTUIIALIA. AJle BOHU BCi MAioTh
CYTTEBI HEIOMIKY. 3HAYHOTO PO3BUTKY OCTAHHIM 4aCOM OTPHMAJIa TEXHOJIOTIS EMHICHOI fIeiOHI3allii Bou, 1o moOyAI0BaHO HA BUIAIEHH] iOHIB
couti i3 PO3UMHY TIpU 3aps/KAHHI/PO3PSKAHHI «OABIHUX> eJEKTPUYHIX IapiB Ha KapOOHOBKX MaTepiajiax, 10 MaloTh 3HAYHY aKTUBHY
nosepxmio (8002000 m?/r). Teopetuuno 1eit mporiec Mae 6yTH 6iIbI eHeproeeKTHBHIM 32 PAXyHOK BIKOPHUCTAHHSI HU3bKO TIOTEHITiHHOT
Haupyru (1-2 B). Posrusiiaerbest B3aeMo3B’ 130K (hi3MIHNUX HapaMeTpiB, SIKi BIUIMBAIOTh Ha eHeproe)eKTUBHICTh EMHICHO] feioHi3alii Bou.
[locmimkeno 3amesKHOCTI TAMIHHSA HAPYTH HA MOCJiIOBHOMY BHYTPIIITHBOMY OTIOPI [IJTsT Pi3HUX KOHIIEHTPAITH XJIOPUIY HATPito Ta BifcTaHi
MiZK esiekTpoamu Jist etekTpoiB Ha 6asi marepiamy CAYT-1C (Binopycs). [Tokaszamo, 1o 0CHOBHUI BHECOK B TOCJIIIOBHE BHYTPIIIHIN OITip
BHOCUTD OMip esiekTpodiity. [Ipu 3pocranHi BijictaHi Mix eJleKTpoJaMy MaJ[iHHS HANPYTH Ha HOCJAiZIOBHOMY BHYTPIIIHBOMY OIOpi JiHIITHO
3pocTae. 3HIKEHHST KOHIIEHTPallii i0HiB MPU3BONTD /10 3HIKEHHS MTPOBIAHOCTI PO3YIHY, IO BUKJINKAE 3POCTAHHS €HEPTOBUTPAT 1 3HIIKEH-
Hst eekrusrocTi cop6uii. ITpogeMoHCTPOBaHO, 1O TaiHH HAPYTH HA [HOCJI0BHOMY BHYTPIIIHBOMY ONOPi IpH OOMEKEHHI HAIPYrH Ha
€JIEKTPO/IaX, 10 BCTAHOBJIIOETHCS /IS YHUKHEHHS TIePeX0/ly PeKIMY 3aps/KaHHS eJIeKTPO/IIB y eJIeKTPOJIi3 BOAN, BUK/INKAE 3HAYHE T1a/liHHS
e(heKTUBHOCTI EMHICHOI JleioHi3arlii.

KmouoBi ciioBa: 1mo/(BiliHUIT eJIEKTPUYHUIT [TAP, eJIEKTPOXIMIYHIIT iMIIe/IaHC, EMHICTHA /Ie10Hi3allis, BOIOTI/ITOTOBKA [IJIsl aBTOMUIIOK.
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PO3POBKA I JIOCJAIXKEHHS BILUIMBY CKJIAZTY I KOHITEHTPAIIIi AKTUBI3BATOPIB HA MIITHICTD
@®OCOOPHOILJIAKOBUX B’SIKYUUX (c. 54-61)

Ultuar Makhambetova, Bulbul Nuranbayeva, Zatkali Estemesov, Pernekhan Sadykov, Orken Mamyrbayev, Dina Oralbekova

Y poboTi posrisgaaioThest pisi criocobu akTuBaiii GochopHUX MIIAKIB MISXOM BBeAeHHs 100aBOK st po3pobku hochopHoiia-
koBux B'spkyunx (QIIB), mo 3aMino0Th 1eMenT. BpaxoByioun, M0 MCeBJOBOIJIACTOHIT € OCHOBHUM MiHepasoM (GochOopHUX MIIAKIB i
6e3 aKTUBYIOUMX KOMIIOHEHTIB HE BOJIOAIE B'SIKYUYUME BAACTHBOCTAMMU, HEOOXIAHUMMU /17 BUPOOHUI[TBA Oy/IiBeJbHIX MaTepiaiis Ha IX
OCHOBI, B IAHOMY JOCJi/KEHHI BUKOPUCTOBYBAJINCS KOMIIO3UIIii 3 HEBEJUKUX KiTBKOCTEH TiIPOKCUIY HATPIIO 3 COSIMU JIYKHUX MeTa-
JIiB, aHIOHW SKUX YTBOPIOIOTH BaKKOPO3UMHHI CIIOJYKY 3 KasbItieM. I1i yac BUOOPY aKTUBYIOUMX KOMIIOHEHTIB 0OMesKeHi JIyKHi 100aB-
ki GyJii 3aMiHeH] BiIXoaMi XiMiYHUX BUPOOHUIITB, MO A03BOJISIE Oy THO BUPINTHTH MPOOGIEMHU IXHBOTO MPAKTHYHOTO BUKOPHCTAHHS
i 3aXMCTy HABKOJMIITHBOTO CEPEIOBHIIA.

Mirnicts ipu BMicTi rizpokcuy Hatpito 1-4 % micias tenioBosoricHoi 06poOKy 3paskiB IIaKy pisHUX mapriii mepefyBajia B MeKax
50,0-70,0 MITa. 3pasku B'siKydrx HOPMAJIbHOTO TBepAiHHs y Bini 28 16 3 BMicToM Tigpokcuay Harpiio 0,5; 1,0, 2 i 4 % mamu minHicts 20,3;
35,4; 45,6; 55,8 MIla Bignosizno. Edekr crinbroi npucytHocTi Jyry i coi 0CcOOJIMBO TTOMITHUH IS HEBEJAUKUX KiJTbKOCTEH TizpoKcuLy
Hatpio. B'spkydi, 10 MiCTSATh KOMIIO3UINIO IIEMEHTY 3 COJISIMU, B HOPMAJIbHUX yMoBax i micsss TBO mokazanu jenio MeHIry MilfHicTb, HixK
B JTy’kHOMY cepenosuii. [Ipu mocTiftHomy BMicTi teMeHTY (4 %) TTOKa3HMKHI MII[HOCTI 301/IBITYIOTHCS 31 301IBIIEHHSIM YACTKI COTBOBOI [0~
6aBKH, I0CATAIOUN TIPU 4 % CBOTO MAaKCHMAJILHOTO 3HAUEHHs. ByJIo BU3HAYEHO BIIUB NPUPOU akTuBatopis Ha pH. OTpumani nani cBigyats

npo nepearu Bukopucrarns OB i pisHUX MPOMUCTOBUX BiZXO/IIB 3 HU3LKUM BMICTOM JIY;KHUX CIIOJIYK Y BUPOOHUIITBI.

KiouoBi cioBa: dochopuuii mrak, meMenT, ripokcu HaTpiio, hochopHonakosi B'skydi, Oy1iBeIbHi MaTepiain.
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PO3POBKA HNIBUAKOTBEPAHYYUX HA/IBUCOKOMIITHNX NEMEHTHUX KOMIIO3UTIB 3
BUKOPUCTAHHAM CYIEPIEOJIITY TA JIY;KHOI'O HAHOMOIU®MIKATOPA N-C-S-H-PCE (62-72)

M. A. Canunpkuii, T. I1. Kponusuuunka, I. M. T'es 10K, I1. Cikopa, C. I1. Bpaiiuenxo

IlokazaHo, 110 BHCOKa eKcILIyaTalliliHa Ha/iiiHICTh KOHCTPYKLIMHUX MaTepiajliB, 30KpeMa 3a BHUCOKUX TeMIlepaTyp, AOCATAETbCS 3a
PaxyHOK 3aCTOCYBaHHS HaJBUCOKOMII[HUX IIEMEHTHHX KOMMO3uTiB. [IpoBeennMu OCHi/KEHHAMM PI3HUX THUIIB TTOPTJIAH/IIEMEHTIB 3
Mminepasnbiumn gobaskamu tuity CEM I1/A BCTaHOBJIEHO, IO HARGLMBII CTIKMM 0 BIUIMBY BUCOKHMX TEMIIEPATyP € EMEHTHUIT KaMiHb 3
cynepiieositoM. /loBesieHo, 10 32 paxyHOK e(peKTy «caMOaBTOKJIABYBaHHS» MII[HICTh KAMEHIO 3 CyTIEPIIEOJiTOM IIPU BUCOKUX TEMIIEPATypax
migBumyetees B 1,2—1,3 pasu. /las ogepskaHis MIBUAKOTBEPAHYYNX I[eMEHTHIX KOMIIO3UTIB peati3oBaHO HAHOTEXHOJOTIYHWIA Mi/Xij, 110
6a3y€eThcs Ha BUKOPUCTAHHI 30J1b-Teib TexHooril. Mertogamu [U-crnekTpocKorii, eeKTpOHHOT MIKPOCKOTIiT 0BeAeHO (haKT OTpUMaHHs 3a
PaxyHOK XiMi4HOTO METO/y CHHTe3Y JiyskHOoro HanoMmoangikaropa N-C-S-H-PCE, 1o npecrasisie co6010 HAaHOPIAMHY 3 TIOCIBHUMMU 3apOJI-
KaM# 3MillIaHUX TiPOCHIIKaTiB HaTpito/Kasbiiiio. IlinTBep/pKeHo, 1Mo BBeseHHs JayskHOoro HaHoMmoaubikatopa N-C-S-H-PCE npussoants
110 3HAYHO1 iHTeHcHbiKaIlii MPoIeciB PAHHBOTO CTPYKTYPOYTBOPEHHS KAMEHIO HA OCHOBI MOPTJIAHIIIEMEHTY 3 cymepiieosiTom (uepe3 12 rog,
24 roj ta 28 ni6 minmicTs gocsirae 16,9; 30,5 ta 104 MIla). Beranoiieno, 1o KOMIIEKCHE MOEAHAHHS MOPTIAH/IEMEHTY 3 CYTepIeosiToM,
KOPYH/IOBOTO 3al0BHIOBaYa, Ga3aJbroBOTO BOJOKHA Ta JIYKHOTO HaHoMoandikaTopa 3abesreuye oIepKaHHs MIBUIKOTBEPIHYINX HAJBUCO-
KOMIITHUX IIEMEHTHUX KOMIO3UTIB B yMOBaxX BUCOKNX TeMiiepaTyp (7=400 °C) 3 moxkpaieHnMu eKcIryaTariiiHiMI BIacCTHBOCTSIMU. Takum
YIHOM, € MiICTaBKU CTBEP/UKYBATU MPO JAOIJIBHICTE PO3POOJICHHS! MIBUAKOTBEPIHYYMX HAZABUCOKOMIIIHUX IEMEHTHUX KOMIO3UTIB. I1pu 1160-
MY BUPINIYIOThCS TPOGIEMH, OB’ A3aHi 3 HEOOXIAHICTIO MiABUINEHHs iX PaHHbOI MII[HOCTI Ta eKCIIyaTalliiiHux BaacTuBocTeil. B pesysbrari
CTBOPIOETHCST MOKJIMBICTD ITPOBEAEHHS PEMOHTHUX POOIT [UIST 3aXICTY OOIaAHANHS Bl a0Pa3HBHOTO 3HOCY TIPH IMIABUIIEHNX TEMIIEPATYPAX.

Kmo4oBi ciioBa: Ha/IBUCOKOMIIIHUIT IEMEHTHUIT KOMIIO3UT, CYIIEPIIEOJIT, JIyKHIIT HaHOMOAM(IKaTOp, BUCOKI TeMIlepaTypH, eKCIuIyara-

I[iiiHI BJIACTUBOCTI.
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OIITUMHMBAIIUA TEXHOJIOIT ®OPMUPOBAHU S TPUITIOJTNPOCDATHOI'O IIOKPLITHA HA
HU3KOYTJEPOJIUCTOI CTAJIH (73-78)

B. JI. KoBanenko, B. A. Korok

Tpunomicdocdarni koHBepcilini MOKPUTTS € MEPCIIEKTUBHUMH 3aB/SKN aKTUBHOMY THITY TIPOTHKOPO3iitHoTo 3axucty. OHaK s BIIPO-
BA/KCHHST y BUPOOHUIITBO HEOOXITHO ONTUMIZYBATH TEXHOIOTIIO MPOTIECY HaHECeHHs Tpunioidocdarroro nokpurts. B gociakeHHi BusHa-
4yeHo ontuMasbhi KoutenTpaiiii NasP3O 1 Ta mpoBeneno orinioBanis eeKTUBHOCTI BAKOPUCTAHHST METO/IIB 3aHypeHHs Ta po3nuienus. [1o-
KPUTTSI HAHOCHJINCST Ha 3Pa3Ku JINCTOBOI XOJIOAHOKATaHoi crasi ¢cTOSKII i3 BoAHUX po3uuHiB Tpunoidocdary warpio (4 %, 6 %, 10 %, 12 %,
14 %) ripn t=80 °C MeTo10M 3aHyPEHHS Ta METOJIOM po3iuiieHHs. Busnauerno nmuromy mMacy ta MopoJoriio mokputtst. Kopposiitno-zaxucuy
3IaTHICTD BUBYI/IN B KaiMatnymiil kamepi I'-4 mpn 90 °C u 100 % BostorocTi Ta 3a 10moMoroio mpobu AkiMoBa.

[Tokaszano nepcrekTUBHICTh BUKOPUCTaHHSA METOJIiB 3aHypeHHs i posnuieHHs. BuasieHo, Mo y MeToji saHypeHHs IMUTOMa Maca I10-
KpUTTS cTaHoBUTH 14 r/M2 i minifino spoctae 3i msuakictio 0,3-0,35 r/m? na 1 % (mac.) NasP3O1qq. JI71s1 MeTOY PO3IUICHHS MOKPUTTIB
BUsABICHO, MO TIpH 4—8 % NasP301( mBuakicts pocty matomoi macu 0,2 T/M% Ha 1 % NasP3Oyg i muToMa Maca mepeBHILye MTOMY Macy To-
KPUTTSsI, OTPHMAHOTO METOIOM 3aHYPEHHsI, 38 PaXyHOK IPUCKOPEHHsI IOCTYITY KUCHIO Ta 301IbIIeHHs BUAKOCTI (hOPMYBaHHS ITOKPUTTSL. [Tpn
1014 % NasP30 4o mBuzakicts pocty mutomoi macu 0,55-0,65 /M2 Ha 1 % NasP304, oamak muToMa Maca HIKYe THTOMOI MAacH MOKPHTTS,
OTPUMAHOTO METO/IOM 3aHYPEHHS, Yepe3 caMOoyIliJIbHEeHHs MaTpHili TpunodtiocdaTy 3asisa it 3HIKeHHIM Macy HaroBHioBaya — NasP3Oq.

Metomamut TIPUCKOPEHOTO KOPO3iiTHOTO TecTyBaHHs onTUMaibHa KontenTpartis NasPsOqg 171 oep:kanns MOKPUTTS 3 HAHBUIIOT KOPO-
31i1HO-3aXMCHOIO 3/1aTHICTIO cTaHOBUTB 6—10 % (Mac.). BusBieno KopessIiio 3aXUCHOI 3/IaTHOCTI 3pa3KiB IOKPUTTS 3 Ie(HEKTHICTIO TOKPUTTS
i1 HABHICTIO TPIlI[UH.

Kmouosi cioBa: TpunoJicdhocdar HaTpiio, KOHBepCiliHe TOKPUTTSI, KOPO3iliHO-3aXMCHi BacTUBOCTI, hocdaTyBanus, Tpumodticdocdarie

HOKPUTTSL.



