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This study has established the impact of a nano-TiO, P25
modifier and a nanocomposite based on titanium dioxide, doped
with sulfur and carbon dioxide (TiO,/S, C), on the photocatalytic,
mechanical properties and the structural formation of cement mor-
tars. The paper reports the results of the particle size distribution
of the Portland composite cement and the TiO, nano additives; a
comprehensive assessment of the particle size distribution has been
performed both in terms of volume and specific surface. It has been
proven that the TiO,/S, C nanocomposite is characterized by the
extremely high surface activity, which determines the photocatalytic
properties of the surface of cement mortars. The comparison of the
mechanical properties of cement mortars modified by titanium diox-
ide nano additives has been carried out.

An experimental study has confirmed the improved photocata-
lytic properties of the cement mortar surface in the visible spec-
trum through the doping of the nano-sized titanium dioxide with
carbon and sulfur. A combination of the TiO, nano additives and
the superplasticizers of polycarboxylate type leads to the increased
strength of the modified samples in proportion to a hardening age.
Given the high surface activity of the TiOy/S, C nanocomposite’s
particles, the cement paste hydration products deposit at their
surface, thereby forming such conglomerates with them that seal
the microstructure of the cement matrix. It has been shown that
using a nanocomposite based on the modified titanium dioxide de-
creases the indicators of free energy while the surface of the cement
mortar acquires hydrophobic properties, which contributes to the
processes of self-cleaning. Thus, there is a reason to argue about the
feasibility of using the TiOy/S, C nanocomposite to improve the
photocatalytic, self-cleaning, mechanical, and hydrophobic proper-
ties of cement mortars.
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The impinging fluid can be used as a prevention of sedimentation in
the flow of the pipe and the mixing process. Sedimentation is a problem
that often occurs in fluid transportation and fluidization. Granular ma-
terial behavior due to impinging is a phenomenon that is rarely studied.
This condition is difficult to observe due to the position of complex fluid
movements in the bed. The study tries to find the behavior of fluidiza-
tion at various granular sizes. The effect of impinging into the granular
bed has been observed with experimental studies. Hele-Shaw cell is used
as equipment for the observation process. The glass sand is used as a
medium of fluidization. The high-speed fluid is injected into a granular
bed in a short time. Granular material moves because of the pressure im-
pinging as fluidization. The motion of the granular material is observed
by a camera to determine the behavior of the granular material. The
primary outcome of the present study is the identification of two very
distinct regimes. There are two types of post-impinging fluidization. The
first type is the fluid cavity and fluidization. The condition starts with a
fluid cavity expansion and continues with the fluidization process. The
fluid cavity occurs because the fluid shock pressure pushes the granular
material upward. Granular bonds hold the particles’ connection and
form a cavity. Fluidization after cavity expansion is a settling motion
that is influenced by gravity, buoyancy, drag, and granular bonds. The
other type is a local fluidized state. The limit for the occurrence of fluid
cavity and fluidization is observed with the Reynolds number of imping-
ing. The Reynolds number of impinging is calculated by the velocity of
entry of the shock fluid in the granular and multiplied size of the par-
ticles divided by the viscosity. The fluid cavity post-impinging occurs at
the Reynolds number of the impinging process less than 4,000 (laminar
and transition flow area). The local fluidized state has Re of impinging
more than 4,000, and the fluidization follows the flow and disappears
immediately. This condition causes the bonding of the granules cannot
maintain the agglomeration of the granules.

Keywords: granular material, impinging, fluidization, fluid cav-
ity, sedimentation, viscosity, drag force.
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Bangka Tin Slag (BTS) was a tin-smelting waste contain-

ing high silica and other elements that have high economic value,
including cerium, which is a rare earth element. Silica and CesO3
contents in BTS were 32.86 % and 1.35 % respectively. Other ele-
ments that have high concentrations in BTS include 15.46 % of CaO,
10.88 % of Al,O3, and 9.20% of Fe,O3. The objective of this study
was to determine the optimum conditions for cerium extraction us-
ing HCI, which includes HCI concentration, temperature, particle
size, stirring speed, and dissolution time. In addition, the effect of
these parameters on Ce extraction was also studied. The one-factor-

at-

time method was used to determine the optimum conditions.



Pretreatment of BTS with the alkaline fusion method and water
leaching was done to reduce both the silica content and increasing its
porosity. Alkaline fusion carried out at 700 °C using NaOH converts
the silica into water-soluble sodium silicate. Characterization of the
slag structure before and after the pretreatment process was com-
pletely carried out by using X-ray diffraction (XRD), X-ray fluo-
rescence (XRF), Scanning electron microscope (SEM), and optical
microscope. Furthermore, measurement of Ce content in the filtrate
of the dissolution process was performed with inductively coupled
plasma — optical emission spectrometry (ICP-OES). The results
showed that the optimum of 75.16 % Ce was extracted by using some
parameter conditions, namely by 2.5 M of HCI concentration, at the
temperature of 40 °C, with the particle size of —325 mesh, stirring
speed of 150 rpm, and dissolution time of 180 minutes. Each param-
eter gives a significant effect on Ce extraction, wherein the initial
stage, the increase in the value of each parameter gives an increase
in Ce extraction and begins to decrease when equilibrium occurs.

Keywords: Bangka tin slag, cerium, HCI, alkaline fusion, water
leaching, optimum conditions.
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Electrochromic devices are actuation elements of smart
windows and allow saving the energy needed to cool the premises.
Electrochemical deposition can significantly reduce the cost of
electrochromic deposition.

This paper discusses an electrochemical method of deposition
based on nickel hydroxide from an electrolyte containing nickel
nitrate and polyvinylpyrralidone (PVP). The electrochromic
films were obtained in a galvanostatic mode at different PVP
concentrations.

As a result of the studies, it has been shown that the presence
of PVP in the deposition electrolyte significantly affects the
properties of the resulting electrochromic films. Moreover, the
properties of the resulting films strongly depend on the used
PVP concentration. Thus, at low concentrations, the addition of
PVP causes an improvement in electrochromic and electrochemical
characteristics, including stability in the properties of films. While at
high concentrations of PVP, the electrochemical and electrochromic
characteristics deteriorate significantly up to their almost complete
disappearance. The paper proposes a possible mechanism that
explains the improvement in the characteristics of the films obtained
from the solutions with low PVP concentrations. This mechanism
consists in improving the wettability of the substrate, increasing the
contact area of the deposit with the substrate and, as a consequence,
improving the adhesion and a decrease in the contact resistance at
the conductive oxide — Ni(OH)j, film boundary.

Also, the work has found the range of optimal PV P concentrations
for an electrolyte containing 0.1 M Ni(NOs),, which is 0.5-2 %.

Keywords: electrochromism, electrochemical deposition, nick-
el hydroxide, polyvinylpyrralidone, adsorption, surfactant, nickel
nitrate, anode electrochromic material, galvanostatic mode, wet-
tability.

10.

11.

12.

13.

14.

15.

References

. Cannavale, A, Ayr, U,, Fiorito, E, Martellotta, F. (2020). Smart Elec-

trochromic Windows to Enhance Building Energy Efficiency and Vi-
sual Comfort. Energies, 13 (6), 1449. doi: https://doi.org/10.3390/
en13061449

. Shar, N. L., Podbelski, L., Yang, H. M., Pease, B. (2012). Electrochro-

mic dynamic windows for office buildings. International Journal of
Sustainable Built Environment, 1 (1), 125-139. doi: https://doi.org/
10.1016/j.ijsbe.2012.09.001

. Kotok, V. A., Kovalenko, V. L., Kovalenko, P. V., Solovov, V. A.,

Deabate, S., Mehdi, A. et. al. (2017). Advanced electrochromic
Ni(OH),/PVA films formed by electrochemical template synthesis.
ARPN Journal of Engineering and Applied Sciences, 12 (13), pp.
3962-3977.

. Kotok, V. A., Kovalenko, V. L., Solovov, V. A., Kovalenko, P. V,

Ananchenko, B. A. (2018). Effect of deposition time on properties
of electrochromic nickel hydroxide films prepared by cathodic tem-
plate synthesis. ARPN Journal of Engineering and Applied Sciences,
13 (9), 3076-3086.

. Kotok, V. A, Kovalenko, V. L., Zima, A. S., Kirillova, E. A.,

Burkov, A. A, Kobylinska, N. G. et. al. (2019). Optimization of
electrolyte composition for the cathodic template deposition of
Ni(OH),-based electrochromic films on FTO glass. ARPN Journal
of Engineering and Applied Sciences, 14 (2), 344-353.

. Kotok, V., Kovalenko, V. (2018). A study of multilayered electro-

chromic platings based on nickel and cobalt hydroxides. Eastern-
European Journal of Enterprise Technologies, 1 (12 (91)), 29-35.
doi: https://doi.org/10.15587 /1729-4061.2018.121679

. Halake, K., Birajdar, M., Kim, B. S., Bae, H., Lee, C., Kim, Y. J. et. al.

(2014). Recent application developments of water-soluble synthetic
polymers. Journal of Industrial and Engineering Chemistry, 20 (6),
3913-3918. doi: https://doi.org/10.1016/j.jiec.2014.01.006

. Umoren, S. A., Ebenso, E. E., Okafor, P. C., Ogbobe, O. (2006). Water-

soluble polymersas corrosion inhibitors. Pigment & Resin Technology,
35 (6), 346—352. doi: https://doi.org/10.1108,/03699420610711353

. Zhang, L., Feng, G. (2020). A one-step-assembled three-dimensional

network of silver/polyvinylpyrrolidone (PVP) nanowires and its
application in energy storage. Nanoscale, 12 (19), 10573-10583.
doi: https://doi.org/10.1039,/d0nr00991a

Saglam, G., Borazan, L., Hosgiin, H. L., Demir, A., Bedeloglu, A. C.
(2017). Effect of molar ratio of PVP/AgNOj3 and molecular weight
of PVP on the synthesis of silver nanowires. Nonlinear Optics Quan-
tum Optics. 2017. 48 (2), 123-132.

Wang, T, Jiang, T, Meng, X. (2020). PVP-assisted synthesis of
SbyS3 nanowire for self-driven photodetector by using MXenes
and Ag nanowires as electrodes. Applied Nanoscience, 10 (6),
1845-1851. doi: https://doi.org/10.1007 /s13204-019-01243-7
Helal, A., El-Sheikh, S. M., Yu, J., Eid, A. 1., El-Haka, S. A,
Samra, S. E. (2020). Novel synthesis of BiVO4 using homoge-
neous precipitation and its enhanced photocatalytic activity. Journal
of Nanoparticle Research, 22 (6). doi: https://doi.org/10.1007/
$11051-020-04861-3

Vartanyan, M., Voytovich, 1., Gorbunova, 1., Makarov, N. (2020).
Preparation and Structural Characterization of Complex Oxide Eu-
tectic Precursors from Polymer—Salt Xerogels Obtained by Micro-
wave-Assisted Drying. Materials, 13(8), 1808. doi: https://doi.org/
10.3390/ma13081808

Oestreicher, V., Huck-Iriart, C., Soler-Illia, G., Angelomé¢, P. C., Job-
bagy, M. (2020). Mild Homogeneous Synthesis of Gold Nanoparti-
cles through the Epoxide Route: Kinetics, Mechanisms, and Related
One-Pot Composites. Chemistry — A European Journal, 26 (14),
3157-3165. doi: https://doi.org/10.1002/chem.201905335

Wang, E, Song, L. X,, Teng, Y., Xia, J., Xu, Z. Y., Wang, W. P. (2019).
Synthesis, structure, magnetism and photocatalysis of a-FeyOs



nanosnowflakes. RSC Advances, 9 (61), 35372-35383. doi: https://
doi.org/10.1039/c9ra07490b

16. Kozlov, D. A,, Shcherbakov, A. B., Kozlova, T. O., Angelov, B., Kopitsa,
G. P, Garshev, A. V. et. al. (2019). Photochromic and Photocatalytic
Properties of Ultra-Small PVP-Stabilized WO3 Nanoparticles. Mol-
ecules, 25 (1), 154. doi: https://doi.org/10.3390/molecules25010154

17. Kim, K.-H., Bae, J.-W,, Lee, T.-K., Ahn, H.-J. (2019). Crystallinity
Control Effects on Vanadium Oxide Films for Enhanced Electro-
chromic Performances. Korean Journal of Materials Research, 29 (6),
385-391. doi: https://doi.org/10.3740,/mrsk.2019.29.6.385

18. Maeng, H. J., Kim, D.-H., Kim, N.-W., Ruh, H., Lee, D. K., Yu, H.
(2018). Synthesis of spherical Prussian blue with high surface
area using acid etching. Current Applied Physics, 18, S21-S27.
doi: https://doi.org/10.1016 /j.cap.2017.11.014

19. Rho, Y. H., Kanamura, K. (2003). Investigation of Lithium Ion Dif-
fusion Behavior in a LisTi;O¢5 Thin Film Electrode by In Situ UV-
Visible Measurements. Key Engineering Materials, 248, 155—160.
doi: https://doi.org/10.4028 /www.scientific.net/kem.248.155

20. Dalavi, D. S., Suryavanshi, M. J., Mali, S. S, Patil, D. S,, Patil, P. S.
(2011). Efficient maximization of coloration by modification in
morphology of electrodeposited NiO thin films prepared with dif-
ferent surfactants. Journal of Solid State Electrochemistry, 16 (1),
253-263. doi: https://doi.org/10.1007 /s10008-011-1314-y

21. Kotok, V. A, Malyshev, V. V,, Solovov, V. A., Kovalenko, V. L. (2017).
Soft Electrochemical Etching of FTO-Coated Glass for Use in
Ni(OH),-Based Electrochromic Devices. ECS Journal of Solid State
Science and Technology, 6 (12), P772—-P777. doi: https://doi.org/
10.1149/2.0071712jss

22. Kotok, V., Kovalenko, V. (2018). A study of the effect of cycling
modes on the electrochromic properties of Ni(OH), films. Eastern-
European Journal of Enterprise Technologies, 6 (5 (96)), 62-69.
doi: https://doi.org/10.15587/1729-4061.2018.150577

23. Kotok, V., Kovalenko, V. (2018). A study of the effect of tungstate
ions on the electrochromic properties of Ni(OH), films. Eastern-
European Journal of Enterprise Technologies, 5 (12 (95)), 18-24.
doi: https://doi.org/10.15587 /1729-4061.2018.145223

24. Szczotok, A. M., Carmona, M., Kjeniksen, A.-L., Rodriguez, J. F.
(2017). Equilibrium adsorption of polyvinylpyrrolidone and its role
on thermoregulating microcapsules synthesis process. Colloid and
Polymer Science, 295 (5), 783-792. doi: https://doi.org/10.1007/
s00396-017-4061-5

25. Raudonyte-Svirbutaviciene, E., Mikoliunaite, L., Drabavicius, A.,
Juskenas, R., Sakirzanovas, S., Jiistel, T., Katelnikovas, A. (2016).
Photochemical synthesis of CeO, nanoscale particles using sodium
azide as a photoactive material: effects of the annealing tempera-
ture and polyvinylpyrrolidone addition. RSC Advances, 6 (108),
107065-107074. doi: https://doi.org/10.1039 /c6ra22037a

26. Rajamathi, M., Subbanna, G. N., Kamath, P. V. (1997). On the
existence of a nickel hydroxide phase which is neither o nor B.
Journal of Materials Chemistry, 7 (11), 2293-2296. doi: https://doi.
org/10.1039,/a700390k

DOI: 10.15587 /1729-4061.2020.210312
ELECTRICAL PROPERTIES OF “WATER IN CASTOR
OIL” EMULSION (p. 38—44)

Igor Nazarenko

Dmytro Motornyi Tavria State Agrotechnological University,
Melitopol, Ukraine

ORCID: http://orcid.org/0000-0001-6365-6777

Oleksandr Didenko

Dmytro Motornyi Tavria State Agrotechnological University,
Melitopol, Ukraine

ORCID: http://orcid.org/0000-0002-9652-169x

Oleksandr Loboda

Dmytro Motornyi Tavria State Agrotechnological University,
Melitopol, Ukraine

ORCID: http://orcid.org/0000-0003-1532-3366

Ruslan Kushlyk

Dmytro Motornyi Tavria State Agrotechnological University,
Melitopol, Ukraine

ORCID: http://orcid.org/0000-0003-4251-0239

Leonid Chervinsky

National University of Life and Environmental Sciences of Ukraine,
Kyiv, Ukraine

ORCID: http://orcid.org/0000-0001-7215-2474

The results of the research into the electrical properties of the
“water in castor oil” emulsion, which make it possible to substantiate
the technology of castor oil purification from plant impurities and
water in an electric field, were presented.

The experimental studies of the electrical properties of the “water
in castor oil” emulsion revealed the dependences of specific resistance to
direct and alternating currents and dielectric loss angle tangent on the
temperature and water content. It was proved that the active compo-
nent of specific resistance to the suspension “water in castor oil” on AC is
smaller than resistance to DC. That is why, at the temperature of 80 °C
and water content of 2 %, heat release on AC is 10 % higher than the heat
release on DC. According to this, it is advisable to perform the process
of castor oil purification from plant impurities and water residues on
AC. This makes it possible to obtain additional heat release and thereby
compensate for heat losses for the vaporization of flotation bubbles,
which leads to the stable process of flotation purification. A comparison
of the magnitudes of polarization losses and losses of end-to-end electri-
cal conductivity for pure oil indicates their identical order. The addition
of water leads to an increase in polarization losses due to the structural
and dipole polarization of water as a polar fluid. Due to this, from the
theoretical point of view, it can be argued about additional local heat
release on finely dispersed water drops in the quantity, which can ensure
the compensation for the heat needed for vaporization. According to
this, vaporization does not require indirect heating of the electrode area
from an external source at the expense of thermal conductivity.

The obtained results of the experimental research make it pos-
sible to substantiate the technological and structural parameters of
the electro-technological complex of castor oil purification in the
electric field of the cylindrical system of electrodes.

Keywords: electric field, castor oil, specific resistance, dielectric
loss angle tangent.
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The object of this study is a technology of the new surface-active
substances (SAS) based on sulfomethylated phenol. The study’s aim
was to improve the technology by a catalytic method, implying the
development of industrial schemes for the synthesis processes.

During phenol sulfomethylation, the active conversion of mono-
mers into polymeric substances starts only at a temperature of
110-120 °C; the surface-active substances with an optimal polymeric
composition were obtained only at a temperature of 130 °C. In the
reaction of phenol sulfomethylation in a water environment at a tem-
perature below 90 °C, obtaining SAS with the required properties
takes more than 9 hours. The significant disadvantages of this tech-
nique are the relatively low yield of the target product and a signifi-
cant amount of free phenol in the finished product (over 15 percent).

It is known that a more powerful and less risky technique to ac-
celerate the reaction than rising the temperature is catalysis.

This study investigated the reaction of phenol sulfomethylation
under conditions of interphase catalysis. This has made it possible to
improve the main technological parameters: the reaction temperature
was reduced from 130 °C to 90 °C, the process duration was shortened
to 3 hours, to process was conducted at atmospheric pressure. The
catalyst used was a cation-active SAS: cetyltrimethylammonium bro-
mide. This makes it possible to simplify the technological scheme of
obtaining SAS, that is, to use less energy-intensive and cheap reactors.

A benefit of the proposed technology is the low-waste, single-
stage production, and the use of available raw materials: phenol,
formaldehyde, and sodium sulfite. During the study, the products
were obtained that are similar, in terms of the surface-active proper-
ties, to the NF Dispersant, which is widely used in the industry. This
makes it possible to expand the range of multifunctional surface-
active substances with better bio destruction than products based
on naphthalene and lignin.

According to the results of studying the samples obtained, the
scope of their application has been proposed. The resulting products
have been tested, with positive results, as the anion-active SAS, used
as dispersants in the production of organic dyes, as aligners when
dyeing textiles, and as plasticizing additives for concrete mixtures.

Keywords: phenol, formaldehyde, cetyltrimethylammonium
bromide, sulfomethylation, interphase catalysis, surface-active sub-
stances, dispersant.
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The possibility of using the wastes of the oil and fat industry —
phosphatide concentrates as components of lubricating materials
was demonstrated in this paper. At the first stage, amidation of phos-
phatide concentrate from the purification of rapeseed oil by ethylene
diamine was carried out using two procedures: without a catalyst and
with the use of reagent-catalyst CaO.

The samples of urea greases were subsequently synthesized by in-
teraction of amidated phosphatide concentrates with polyisocyanate
in the oil media. Aminoamides of fatty acids with polyisocyanate
form urea dispersion phase of thixotropic systems, and glycerolphos-
phatides and calcium glycerolrophosphatides perform the function of
tribological additives. The method of infrared spectroscopy proved
that the full interaction between polyisocyanate and amidated phos-
phatide concentrate takes place at the molar ratio of 1:3.

Physicochemical properties of the developed urea greases were
studied and comparative analysis of their quality indicators with the
Maspol brand lubricant was performed. The synthesized urea greases
are characterized by high mechanical (a change in penetrations after
moving of 100,000 double cycles of 42—45 mm-10"), colloidal stabil-
ity (5.2-5.6 % of extracted oil) and high-temperature properties
(dropping point above 230 °C). In addition, these thixotropic sys-
tems are resistant to oxidation, do not cause corrosion of non-ferrous
metals, and are able to operate in contact with water. Phosphorous
residues improve the lubricating properties of synthesized composi-
tions without any additional introduction of tribological modifiers
(critical load is 980—1,039 N, welding load — 1,568-1,744 N). Due
to the use of raw materials of plant origin in the composition of lu-
bricating compositions, their biodegradation is enhanced by 6-7 %.

Keywords: phosphatide concentrate, amidation, urea grease,
high-temperature properties, tribological characteristics, biodegra-
dation.
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THE EFFECT OF SULFUR- AND CARBON-CODOPED TIO; NANOCOMPOSITE ON THE PHOTOCATALYTIC AND
MECHANICAL PROPERTIES OF CEMENT MORTARS (p. 6—14)

M. Hohol, M. Sanytsky, T. Kropyvnytska, A. Barylyak, Y. Bobitski

[TpoBemeHNMU OCITIIKEHHSIMU BCTAHOBJIEHO BILIUB Mo udikaTopa HaHO-TiOy P25 Ta HAHOKOMIIO3UTY Ha OCHOBI JIIOKCUJLY TUTAHY, J10-
noBaroro cipkoio Ta ByrierneM (TiOy/S, C), na doroxaramiTiyni, MeXaHidyHi BJACTHBOCTI Ta CTPYKTYPOYTBOPEHHS I[EMEHTHUX PO3UMHIB.
OTpUMAHO PE3YJILTaTH IPAHYJOMETPIHYHOTO CKJIALy KOMIIO3UIIHOrO MOpPTJIaH/IeMeHTy Ta HaHono6aBok TiOg; mpoBeseHa KOMILIEKCHA
OIiHKA PO3NO/LILY 32 PO3MIpamMu IX YaCTHHOK SIK 32 00’€MOM, TaK i 32 uToMoIo nosepxueio. loseseno, o nanokomnosut TiO,y/S, C xapaxre-
PHU3YETHCS €KCTPEMATbHO BUCOKOIO OBEPXHEBOIO aKTUBHICTIO, 1[0 BU3HAYa€ (POTOKATATITHYHI BJIACTUBOCTI IIOBEPXHi IEMEHTHUX PO3YNHIB.
[IpoBeieHO MOPIBHSIHHS MEXAHIYHIX BIACTUBOCTEH IIEMEHTHUX PO3UHHIB, MOAN(IKOBAaHNX HAHOZO00ABKAMI IIOKCILY THTAHY.

ExcriepiMeHTaIbHIMI JIOCJI/PKEHHAME iATBEP/UKEHO MOKpalieHHs (pOTOKATATITHYHUX BIACTUBOCTE! IMOBEPXHI IIEMEHTHOTO PO3YMHY Y
BU/IMMOMY CIEKTPI 32 PaXyHOK /I0Iy BAHHSI HAHOPO3MIPHOIO JIIOKCHJLY THUTAHY ByTrJieleM ta cipkoio. [Toeananns Hanogo6asok TiO, 3 cynepiuac-
TrikaTopamMu oI KapOOKCHIIATHOTO THITY TPU3BOAMTD 10 3POCTAHHST MiI[HOCTI MOAM(DIKOBAHUX 3Pa3KiB 3 BIKOM TBEPAHEHHS. 3aBAAKN BUCOKIi
[IOBEPXHEBIiil akTHBHOCTI yacTHHOK HaHOKoMIo3uTy Ti0Oy/S, C npoaykTH riziparaiiii ieMeHTHO acTH 0Ca/PKYI0ThCs Ha IX IIOBEPXHI, yTBOPIOIOUN
3 HUMJ KOHTJIOMEPATH, IO YIIITBHIOITh MIKPOCTPYKTYPY IieMeHTyiodoi MaTpuiii. [lokasamno, 1o npn BUKOpHCTaHHI HAHOKOMIIO3UTY Ha OCHOBI
MOM(IKOBAHOTO MOKCHLY TUTAHY IIOKA3HUKU BIJIHOI CHEPTii 3HUKYIOTHCS 1 TTOBEPXHST [IEMEHTHOTO PO3UKHY HaGYBa€ riApooOHIX BIaCTHBOC-
Telf, 10 CIIPHUSIE TPOIIECaM CAMOOYHTIEHHS. TaKiM YITHOM, € MiICTaBU CTBEP/IKYBATH PO IOIITbHICTb BUKOPUCTAHH: HanokoMo3uty Ti0,y/S, C
JUISE TIOKPAIieHHsT (POTOKATAMI TUYHUX, CAMOOYUCHUX, MEXaHIUHUX Ta T1APO(GOOHUX BAACTHBOCTEl IEMEHTHIX PO3UNHIB.

KiouoBi ciioBa: HAHOKOMITO3UT, IOKCHL TUTAHY, IIEMEHTHUI PO3unH, (hoToKaTais, TiApodoOHicTh, BilbHA eHEPTisl.
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AN EXPERIMENTAL STUDY OF FLUIDIZATION POST IMPINGING FLUID IN GRANULAR BED FOR BREAKING
SEDIMENTATION (p. 15—23)

E. Yudiyanto, I. N. G. Wardana, N. Hamidi, D. Widhiyanuriyawan

Vaapha pizinaa Moske OyTH BUKOPUCTaHa AJIs 3al00iranis ceiuMenTaltii B morori Tpy6u i B miporieci aminryBans. CeanMenTailisi € po-
6J1eMOI0, SIKA YACTO BUHUKAE TIPK TPAHCIIOPTYBAHHI PiMHN i riceBo3pipkenni. [ToBeginka 3epHUCTOr0 MaTepialty Mpu 3iTKHEHHI — 1[e SIBUIILE,
sIKe PiIko BUBYAETHCA. Jlanuil cTan BasKKO Mi/ZIAETHCS CIIOCTEPEKEHHIO Yepes TMOI0KEHHS CKITATHIX PYXiB PiIUHY B mIapi. Y A0CJiKEHHI Po-
6uThCst cpoba BUBHAYMTH MOBEAIHKY NICEBIO3PIPKEHHS IPH PI3HUX PO3Mipax 3epeH. B X0/l eKenepuMeHTaIbHUX A0C/IIZKEHb CIOCTEPIraBcst
edekT yrapy B 3epHucTHil map. B SKoCTi iHCTPyMeNTY IS TIPOIleCy CIIOCTePeKeH st BUKOPUCTOBYEThes koMmipka Xedi-I1loy. CepenoBumiem
JUISE TICEBJIO3PI/PKEHHS CIYKUTh CKJISIHUIL 11iCOK. BUCOKOIBU/IKICHY PiZiNHY 32 KOPOTKHUII Yac BIOPCKYIOTh B 3€PHUCTUI Iap. 3€PHUCTUI
Matepial PyXa€eTbCs 3aBASKN TUCKY 3iTKHEHHS PH TICeB03Pi/PKeHHI. PyX 3epHICTOr0 Marepiay crocTepiraioTh 3a [0IOMOT0I0 KaMepH T
BHU3HAYCHHS NOBEJ[IHKYN 3ePHUCTOTO MaTepiary. OCHOBHUM Pe3yJIbTATOM JOCJIi/IKEHHS € BUSIBJICHHS JIBOX BEJIbMHU Pi3HUX pekuMiB. [cHye 1Ba
THUIIN TTOCTY/IAaPHOTO TIceB/03pipkerns. [lepimiy Tnmom € pignana moposkHUHA i TiceB103pikenHs. [lefl cTan moYnMHAETHCS 3 PO3NMIMPEHHS M0~
POKHUHU PiZANHU 3 TI0ABIINM IIPOLecOM IIceB03piKeHHs. [lopoxkHnHa piiuHN BUHUKAE KOIM yIapHU TUCK PIUHY HITOBXAE 36PHUCTUI
MaTepias Bropy. 3epHUCTI 3B’I3KH YTPUMYIOTb 3B’SI30K YACTHHOK i YTBOPIOIOTH MOPOKHUHY. [IceB1o3piken s micIst po3MpeHHs TTOPOKHU-
HU — 1€ PYX OCIJIaHHsI, HA SIKUIl BIUIMBAE CHUJIA TSIXKIHHSI, IJIABYYiCTb, OIIP 1 3epHUCTI 3B’A3KM. [HIINIT THUIT — 1€ JIOKAJIBHUIT ICEBI03PIKEHU I
ctan. Meska BUHUKHEHHS PIAMHHOI TOPOKHUHM i TICEBIO3PIPKEHHS CIIOCTepiracThes 1pu ymcsi Peiinonbaca sitkaenns. Yncno Peitnosnbaca
3ITKHEHHS PO3PAaX0OBYIOTH 3a NIBUKICTIO IPOHUKHEHHS Y/IaPHOIL PI/IUHU B 3¢PHUCTUI MaTepiasl i HOMHOKEHOMY PO3Mipy YaCTUHOK, IO/IJIeHO-
My Ha B's13KicTb. [Togasbiie 3iTKHEHHs HOPOKHUHNI PiAMHK BiOyBacThest 1pu uncsi Pefinosbzaca npoiecy sitkuentst Menmie 4000 (o6ractb
JlaMirapHoi i nepexianoi Teuii). JlokanbHuil neeBao3pikennii cran Mae Re sitkuenns 6iabire 4000, a NCEeBAO3PIAKEHHS CJILYE 3a TIOTOKOM i
HeraiiHo 3HuKae. [leit ctan MPU3BOANTH [0 TOTO, IO 3B'SI30K 3€PeH HEe MOJKE IMiATPUMYBATH arJlOMepaiiiio 3epeH.

KmouoBi cioBa: 3epHucTuii MaTepias, 3iTKHEHHs, TICEBI03PiIPKEHHs, TOPOKHUHA PiJIITHU, CeIUMEHTAITisI, B SI3KiCTh, CHJIA OTIOPY.
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A STUDY OF CERIUM EXTRACTION FROM BANGKA TIN SLAG USING HYDROCHLORIC ACID (p. 24—30)

Kurnia Trinopiawan, Zaki Mubarok, Kurnia Setiawan Widana, Budi Yuli Ani, Yarianto Sugeng Budi Susilo, Riesna Prassanti, Iwan
Susanto, Sulaksana Permana, Johny W Soedarsono

OuoB’sinmii mutak banka (OIIB) — 11e Bizxoan miaBku 07108, M0 MiCTATDH BEJIUKY KiJIbKiCTh KpeMHe3eMy Ta iHIINX eJIeMEHTIB, 1110 MalOTh
BHUCOKY €KOHOMIUHY I[iHHICTb, BKJIIOYAIOUN I[N, SIKUIT € pi/ko3eMesbHUM esieMeHTOM. Bmict kpemuesemy ta CepOs B OIIIB cranosuth
32,86 % Ta 1,35 % Bianosiano. [uimi exementy, 1o Maioth Bucoki koutentpaiiii B OIIB, Briovyaiors 15,46 % CaO, 10,88 % Al,O3 ta 9,20 %
FeyO3. MeToo nanoro gocaipkentsa Oy10 BUSHAYCHHS ONTUMAIbHUX YMOB /sl BUIydeHHs 1epiio 3 sukopucranuam HC, gaxi Bkiiovyaiorh
konnenrpariio HCI, remieparypy, po3mip 4acTHHOK, NIBUAKICTD TIepeMillyBanHs Ta yac posyrHents. KpiM Toro, 6yji0 BUBYEHO BILUIMB IIUX
napametpiB Ha Busyuerts: Ce. /[y BU3HAUEHHST ONTUMAIBLHUX YMOB BUKOPUCTOBYBABCS METOJI PO3/IIBHOTO Aociimpkenus dakropis. [lo-



nepesitst 00poGka OB METOOM JIY)KHOTO TUIABJIEHHS | BOJHOTO BUJIyTOBYBAHHsI [IPOBO/IMJIACS SIK /ISl 3HYDKEHHST BMICTY KPEMHe3eMy, Tak
i s6imbInenys oro mopucrocti. Jlyxue mnasaenus, mposeere pu 700 °C 3 Bukopucrannsm NaOH, neperBopioe KpemMHeseM B BOJOPO3-
YMHHUN CHIIKAT HATPii0. XapakTeprsallis CTPYKTYPU IJIAKY /0 1 MiCJs MoepenHboi 00podKu GyIia MOBHICTIO MPOBEIEHA 3 BUKOPUCTAHHSM
mudpakiiii penrrenisepkux mpomeris ([[PII), penrrenoduryopeciientroro anamnisy (PMDA), pactposoro esexrponnoro mikpockona (PEM)
i onrtmuHoro Mikpockona. Kpim toro, BumiptoBanns Bmicty Ce y (isbrpati npoiiecy posunHeHHs IPOBOINIIOCS 3a JIOHOMOI0I0 aTOMHO-eMi-
ciitnoi criekrpomerpii 3 iHayKTHBHO-3B" 1321010 11azmoio (AEC-13I1). Pesysbraty mokasaan BHJIy4eHHST ONTHMaJIbHOI KinbkocTi 75,16 %
Ce 1pu HacTynmHUX ymoBax, a came konnenrpaiii HCI 2,5 M, temneparypi 40 °C, po3mipi yacTok —325 Melll, MBUAKOCTI TepeMilllyBaHHsS
150 06/x8 i yaci pozunnenns 180 xBumH. Koxken mapamerp Mae 3Hau4HUi BIJIMB Ha Buydents Ce, MpUYoMy Ha MOYATKOBOMY eTarti 36iJb-
IIEHHsT 3HAUEHHST KOJKHOTO TIapaMeTpa j1a€ 30iablieHHst BiurydeHHs: Ce i MOUMHAE 3MEHIITYBATUCS IPU HACTAHHI PIBHOBATHL
KiouoBi caoBa: osios’strnii nurak Banka, riepiit, HCI, siysna riaBka, BojHe BUJIYTOBYBaHHS, ONITUMAJIbHI YMOBH.
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V. Kotok, V. Kovalenko

EnekTpoXpoMHi NpUCTpoi € poOOUYNMU €IeMEHTAMU PO3YMHUX BIKOH 1 I03BOJISIOTh €KOHOMUTH €JICKTPOCHEPTi0 HEOOXIHY /IS 0XOJI0-
JUKeHHS IpuMinienb. EnekTpoxiMivHMiT MeTo/l HaHeCeHHsT MOJKe 3HAYHO 3MEHIINTH BapTiCTh HAHECEHHS eJIeKTPOXPOMHIX TTOKPUTTIB.

Y namiii cTaTTi pO3IIIAAAETLCS €IEKTPOXIMIYHUI METO/L HAHECEHHST OKPUTTS Ha OCHOBI TiIPOKCUTY HIKEJIIO 3 €JIeKTPOJITY, SIKUIl MICTUTD
HitTpar Hikesio i nosiBiniamippasizon (IIBIT). Otpumanns enekTpoXpOMHUX TIIBOK 3/iHICHIOBAIOCS B TAIbBAHOCTATUIHOMY PEKUMi 3 Pi3-
HuMu KoHuenrparisamu I[1BII.

B pesysisrari mpoBeieHux 0CTipKeHb Y10 ToKa3aHo, 1o HasiBHiCT [IBIT B eJIeKTposTiTi oca/pKeHH s 3HAYHO BIUTMBAE HA BIACTHBOCTI O/ICPIKY-
BaHUX eJIEKTPOXPOMHUX ILIBOK. IIpH 1IboMy BJIaCTHBOCTI O7lepsKyBaHUX ILIIBOK CUJILHO 3as1eKasu Bl BukoprucroByBaHol kontenTparii [IBII. Tak,
MPY MaJIMX KOHIeHTpaitisix 1o6aska TTBIT BUK/IMKaIA TOJIIIEHHST eJIEKTPOXPOMHUX 1 eJIEKTPOXIMIYHIX XapaKTEePUCTHK i B TOMY YHCII CTabLIb-
HICTb Y BJACTUBOCTAX 1U1iBOK. [Ipu Bucokux konHtenTpaiisax [IBII esekTpoxiMiuHi i e1eKTPOXPOMHI XapaKTePUCTUKY 3HAYHO TOTTPIIYBATIMCS Ak
JIO TIPAKTHYHO TTOBHOTO iX 3HUKHEHHS. B poOOTI 3aIIPOIIOHOBAHO MOKJIMBIIT MEXaHI3M, SIKII MOSICHIOE TOJIITEHHST XapaKTePUCTHUK TITIBOK, Ofiep-
JKYBAHUX 3 PO3UYMHIB 3 Masiolo KoutenTpaitiit [TBIL. eit Mexarism 1oJsrae B OJIIIIEHH] 3MOUYBAHOCTI HiAKIAIKH, 301TbITEHHS IO KOHTAKTY
ocazy 3 MIKIAIKOIO i, SIK HACJIIIOK, TIOJITTIIEHHS a/ire3il 1 3MeHIIIeHHs KOHTAKTHOTO OIOPY Ha TPaHuIli eeKkTponposianmii okenz — miiBka Ni(OH),.

Takox B po6OTI BCTAaHOBJEHO iHTEpBa/ OnTUManbHuX KoHtenTpaiiil IIBII, ais enexrposity, skuii mictuts 0,1 M Ni (NO3),, skuii cra-
nosus 0,5-2 %.

KJ11040Bi cJ10Ba:e1eKTPOXPOMI3M, eJIEKTPOXIMIYHE OCAIKEHH S, TIAPOKCU/L HIKeJI0, TOMBIHIIMppaifoH, ancopoIlis, MOBepXHEBO-aKTHB-
Ha PEUYOBUHA, HITPAT HIKeJI0, AaHOHWI €JIEKTPOXPOMHUIN MaTepiaj, TaTbBAHOCTATHUHUIN PEKUM, 3MOUYBAHICTb.
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ELECTRICAL PROPERTIES OF “WATER IN CASTOR OIL” EMULSION (p. 38—44)

I. Nazarenko, O. Didenko, O. Loboda, R. Kushlyk, L. Chervinskiy

[IpeacTaBieHo pesyJsIbraTh A0CITIKEHHS eJICKTPUYHNUX BJACTUBOCTEH eMyJIbeii «BoAa B PUIIMHOBI#T 0J1i1», SIKi 103BOJISIIOTH OOTPYHTYBATH
TEXHOJIOTII0 OUMILEHHS PUIUTHOBOI 0J1ii Bifl POCIMHHUX JIOMIIIOK Ta BOAU B €JIEKTPUYHOMY IIOJI.

[IpoBenennMn eKCePUMEHTATTHHIMI JOCTI/UKEHHSAMNI eJIeKTPIYHNX BIACTUBOCTEN eMyJThCil «Bojia B PUIIMHOBIH 0JTii» BCTAHOBJIEHO 3aJIeK-
HOCTI IIMTOMOIO OIIOPY IIOCTIHOMY Ta 3MIHHOMY CTpyMaM i TaHreHCy KyTa JieJIeKTpUUHMX BTpaT Bij TeMiepaTypu Ta BMicTy Boau. /loBezneHo
10 aKTUBHA CKJIA0BA TUTOMOTO OTIOPY CYCIIeH3ii «Bojia B PUIIMHOBII OJIii» Ha 3MIHHOMY CTPYMi MEHIIIA 32 OIIip TOCTiiiHOMY cTpyMy. ToMy TIpr
temriieparypi 80 °C i Bmicty Bozu 2 % TerioBuiienHst Ha 3MinHoMy crpymi Ha 10 % riepeBuiiye TervioBu/iieHHs Ha nocriiinomy. Bignosiguo no
IIHOTO TIPOTIEC OUHUIIEHHST PUIIMHOBOI OJTii Bil POCMHHNX JIOMIIIOK Ta 3aJIUIITKIB BOM JIOIJIBHO BeCTH Ha 3MiHHOMY cTpyMi.lle 103BosIsIE oTpnMaTi
JIO/IATKOBE TEIIOBHJILIEHHST | THM CaMIM KOMIIEHCYBATH BUTPATH TEILIA Ha TIAPOYTBOPEHHsT (IOTaIiiiHIX Oy IL0AIIIOK, 110 BEJIE /10 CTAJIOTO IPOIIECY
aoTariitnoro ounienHs. 3icTaBleH s BeJIMYNH HOISPU3AIIIHIX BTPAT Ta BTPAT HACKPI3HOI €TeKTPOITPOBIIHOCTI /7T YUCTOI OJTil CBITYUTH 1TPO
ix ogHaKOBUII TTOPsA/OK. JlofaBaHHS BOAM NPUBOAUTD JI0 3POCTAHHS MOJISIPU3AIIHNIX BTPAT 32 PAXYHOK CTPYKTYPHOI Ta JMIIOJIBHOI TTOJIAPU3alLii
BOJH SIK TIOJISIPHOI PiIMHI. 3AB/SKN 1[bOMY 3 TEOPETUYHOI TOYKN 30py MOKHA CTBEP/KYBATH PO JIOKAIbHE JIOJIATKOBE TEIUIOBU/IJICHHS HA TOHKO
JINCTIEPCHUX KPATIJISX BOAM B KITBKOCT, 110 MOJKe 3a0e3IeUnTI KOMIIEHCAIIII0 TETUIOTH, HeOOXIIHOT J17Is TapOy TBOPEHHsT. BilMOBIiIHO /0 1IbOTO TTapo-
YTBOPEHHsI He TI0TPEOYE HEIPSIMOTO HATPIBAHHST MIPHEJIEKTPOIAHOT 00JIaCTi Bi/l 30BHINTHBOTO JKepeJia 32 PaXyHOK TEIJIOMPOBIAHOCTI.

OrpumMani pe3yJsbTaTi eKCIepUMEHTATbHIX TOCIKEHD H03BOJISIOTH OOTPYHTYBATH TEXHOJIOTIUHI Ta KOHCTPYKTUBHI ITapaMeTpH eJeK-
TPOTEXHOJIOTTYHOTO KOMILIEKCY OUUIIICHHS PUIMHOBOI OJIii B JIEKTPUYHOMY HOJI IIUJIIHAPUYHOI CHCTEMH €JICKTPO/IIB.

KmouoBi cioBa:esekTpiyme moJie, PUIMHOBA OJIisl, TUTOMUI OMip, TAHTEHC KyTa JAieJIeKTPUIHUX BTPAT.
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TECHNOLOGY OF OBTAINING WATER-SOLUBLE SURFACE-ACTIVE SUBSTANCES BY THE METHOD OF
PHENOL SULFOMETHYLATION (p. 45—53)

N. Sokolenko, Ye. Popov, K. Fastovetska

O06 €KTOM JOCT/DKEHHsT € TEXHOJIOTisi HOBUX TOBepXHeBo-akTHBHUX pedosut (ITAP) Ha ocHOBI cysibhomermiboBatnoro dherouy. Hoci-
JPKEHHS IPOBOJIMJIN 110 YIOCKOHATIEHHIO TEXHOJIOTTT KaTATiTHYHUM METOIOM 3 PO3POOKOI0 BUPOOHIYUX CXEM TIPOIECIB CHHTESY.




IIpu cynpdomernnioBanHi dheHosy aKTHBHE IEPETBOPEHHS MOHOMEPIB B TIOJIIMEPHI PEYOBMHHU TIOUYMHAETHCS TIIBKU HPU TEMIIEpaTypi
110-120 °C, a moBepxHeBO-aKTUBHI PEUYOBUHH 3 OMTUMATBHUM TTOJIMEPHUM CKJIAOM BAAJIOCH OTpUMATH Timbku mpu temmepatypi 130 °C.
ITpu npoBeseni peaxiii cyabdomernmioBants (heHomy y BojgHoMy cepenosuii npu temieparypi viskde 90 °C, nyst orpumanns [TAP 3 neo6-
XiZIHUMU BJIACTUBOCTSMHU, MOTPiOHO vac Gisbine 9 rogun. CyTTEBUMU He0JIKaMHU 1IbOTO CIOCO0Y € BIIHOCHO HU3bKUI BUXIJL 11IJIbOBOTO MPO-
JYKTY Ta 3HaUHA KiJIbKiCTh BIIBHOTO (heHOLY y TOTOBOMY IIPOaYyKTi (moHax 15 BincoTkis).

Biomo, 1110 6111 TOTYKHIM i MEHTI PU3UKOBAHUM 3aC000M PUCKOPEHHST PeaKIlii, HisK I ABUIIEHHS TeMIIepaTyPH, BUSIBJISETHCS KaTasis.

B xoz1i noctiizkeHHS BUBYAIN PeaklIliio cyabhoMeTHI0BaHHS (PeHOIY B yMOBaxX MixkdaszHoro karasisy. [le 1038011110 MO TH OCHOBHI
TeXHOJIOTIuHI TTapameTp: Temriepatypy peakiii sunautu 3 130 °C go 90 °C, TpuBasicTs mporecy CKOPOTUTH /10 3 TOANH, TIPOBOIUTH TIPOTIEC
pu armocdepHomy THCKY. B sikocti KatasizaTopy Bukopucrano Kationoaktusiy [TAP: neruarpumernnamoniii 6powmiz. e go3Bossie crpoc-
THUTH TEXHOJIOTIUHY cxeMy oTpuManust IIAP, To6TO BUKOPHCTOBYBATH MEHIII €HEPTOEMHI i JIETTEB] PEaKTOPH.

ITepeBaroio 3alporioHOBaHOi TEXHOJIOTIT € MaJIOBIAXO0/He, OAHOCTa/iliHe BUPOOHUIITBO Ta BUKOPUCTAHHSA JAOCTYIIHOI CUPOBUHU: (DEHOLY,
(opmanpzerizy Ta cyandiTy HaTpio. Y X0l A0CTIPKeHHS OTPUMaHO MPOAYKTH aHAJIOTIYHI 3a MOBEPXHEBO-aKTUBHIUMM BIacTuBOCTAME J{1ic-
nepraropy HD, sikuii 1poKo BUKOPUCTOBYETHCS B TPOMUCIOBOCTI. 1]e 103BOJISIE PO3MIMPUTH aCOPTUMEHT HaratohyHKI[IOHAIbHIX TOBEPX-
HEBO-aKTHBHUX PEYOBHH 3 KPAIIOI0 6i0AECTPYKILEIO, HiXK IIPOAYKTH HA OCHOBI HabTAIIHY Ta JiTHIHY.

3a pesyJbrataMu JOCIIKEHb OTPUMAHUX 3Pa3KiB, 3aPOMOHOBAHO raiysi X BukopucTanHsa. OTpuMani TPOAYKTH anpobGOBaHO 3 TI0-
BUTHBHUM PE3YJBTATOM B IKOCTI aHiOHOAKTUBHUX [TAP, 1110 3aCTOCOBYIOTBCS SIK AMCIIEPTATOPH TIPU BUPOOHUITEI OpraHiuHuX OapBHUKIB, SIK
BUpiBHIOBaYi Tipy (hapOyBaHHi TEKCTUIBHUX BUPOOIB Ta K mmacTidikyoun 106aBKu 1Jist GETOHHUX CyMillIeii.

Kmouosi coa: denost, hopMasbaeri, NeTUITPUMETUIAMOHIN OpoMiz, CyabhOMETUIIOBaHHS, MiK(a3HII KaTasli3, TOBEPXHEBO-aKTUBHI
PEYOBUHM, ANCTIEPTaTOP.
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0. Papeikin, O. Safronov, L. Bodachivska, I. Venger

B po6oTi mposeMOHCTPOBAHO MOKJIMBICTH 3aCTOCYBAaHHsI BiJIXOZIB OJIHHO-)KUPOBOI Tanysi — (ochaTugiHux KOHIEHTPATIB B SIKOCTI
CKJIA/IOBUX KOMIIOHEHTIB MacTU/IbHUX MaTepiani. Ha nmepmromy erani nposezeHo amiayBanHs (ochaTH/HOTO KOHIIEHTPATY Bijl OUMIICHHS
PinaxkoBoi oJIii eTHIeHiaMiHOM 3a IBOMa METOAMKaMu: Oe3 KaTajizaTopa Ta 31 3acTocyBaHHsIM pearenTy-Katasizatopa CaO.

Y 1ojasnbIIoMy CUHTE30BAHO 3Pa3Ky CEYOBMHHUX MACTHJI B3a€MOJII€I0 aMijoBaHUX (pocdaTniHNX KOHIEHTPATIB 3 MOJIii3oIiaHnaToM y
OJINBHOMY CEPEeZOBHIIE. AMIHOAMI/IN KUPHUX KHUCJIOT 3 TOJIi3011iaHaTOM YTBOPIOIOTh CEYOBUHHY ANCIEPCHY (ha3y THKCOTPOITHUX CHCTEM, a
ruineposdocdaruan Ta riinepoadochaTim Kabliio BAKOHYIOTh (YHKII0 TpHOOIoriyHIX 1oaaTKiB. MeTogoM [U-crnekTpocKorii 1oBeieHo,
110 MIK TTOJIi301[laHaTOM Ta aMifoBaHuM (HochHaTHIHUM KOHIIEHTPATOM 3a MOJIBHOTO CIiBBiHOIEHHS 1:3 BiOyBa€ThCs iX MOBHA B3aEMO/Tis.

JlocamimskeHo (hisuKko-XiMiuHi BJaCTHBOCTI PO3POOIEHNX CEYOBUHHUX MACTHJI Ta TIPOBEAEHO MOPIBHAILHUN aHali3 IX MOKa3HUKIB AKOCTI
3 ToBapHUM MacTuaoM Macrios. CHHTe30BaHi CeYOBNHHI MACTHIIA XapaKTEPU3YIOThCSI BUCOKOI0 MEXaHIuHOIO (3MiHA MeHeTpallil mmicJs mnepe-
mintysanns 100 000 noasiiinux taktis 42—45 mm-1071), kosoinnomo crabinbhictio (5,2-5,6 % BUJIEHOT OIMBH) Ta BUCOKOTEMIIEPATyPHUMU
BiractuBOCTSIMHU (Temueparypa kpananus uiie 230 °C). KpiM Toro, 11i THKCOTPOIIHI ccTeMn CTiliKi /0 OKMCHEHHsI, He BUKJIMKAIOTh KOPO3ito
KOJIbOPOBUX METAJIB Ta 3/[aTHi MPAIioBaTH B KOHTAKTI 3 Boz1010. DochopoBMicHi 3aUIIKK TOKPAILYIOTh 3MAILyBaJIbHi BIACTUBOCTI CHHTE-
30BaHUX KOMIIO3UIIIN Ge3 0/aTKOBOro BBeAeHHA Tprbosoriunmnx Moaudikaropis (kpurnune Hasantaxenns — 980—1039 H, naBantaskeHms
3BapioBanis — 1568—1744 H). 3aBasku 3acTOCYyBaHHIO CHPOBUHHU POCTMHHOTO MOXO/KEHHST Y CKJIA/i MACTHJIBHIX KOMIIO3UIIIH OKPAIIY€ETh-
¢4 ix Gioposmuieniosanicts Ha 6-7 %.

Kimouosi ciioBa: (pochatnpiHnii KOHIEHTPAT, aMilyBaHHsl, CCYOBUHHE MACTHJIO, BHCOKOTEMIIEPATYPHi BAACTUBOCTI, TPHOOJOTIUHI XapakK-
TepUCTUKHU, 6i0PO3IIEITIOBAHICTD.



