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This paper investigates the production of hydrocarbon resins by
emulsion oligomerization of the Cy fraction hydrocarbons in liquid
by-products of oil refining. Such oligomers have a wide range of ap-
plications as film-forming agents in paints and anti-color coatings.

Emulsion oligomerization was carried out using emulsifiers of
the first and second kind. The study was performed at different val-
ues of the reaction temperature of the reaction duration, the inten-
sity of agitation; concentrations of the emulsifier; Co:water fraction
ratio. The resulting products were estimated according to the follow-
ing indicators: the yield, unsaturation degree, softening temperature,
mean molecular weight, color.

Statistical analysis was carried out, the correlation of parameters
of emulsion oligomerization and the yield and characteristics of
oligomers was established. Given that, it would be possible to estab-
lish the optimal conditions for emulsion oligomerization and predict
the properties of the products obtained.

Specifically, it was established that the yield of hydrocarbon res-
ins does not correlate with the reaction temperature (0.15 and 0.30)
and the concentration of emulsifiers (0.08 and 0.03). It was proven
that in the intervals studied the variable yield of oligomers depends
on the duration of the reaction (correlation 0.88 and 0.81). In the
case of oligomerization in the reverse emulsion, a significant correla-
tion with the yield is also demonstrated by agitation intensity (0.51)
and a Cg:water fraction ratio (0.51). That has made it possible to
derive an equation of the yield multiple linear regression dependent
on the most significant process parameters. The high values of the
yield and bromine number correlation (0.94 and 0.93) give grounds
to argue about the progress of oligomerization reaction. The relation-
ship among the characteristics of oligomers has been confirmed. This
indicates the possibility of directed adjustment of certain character-
istics of hydrocarbon resins.
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leum polymer resin, emulsion oligomerization, Cy fraction.

References

1. Zohuriaan-Mehr, M. J., Omidian, H. (2000). Petroleum Resins: An
Overview. Journal of Macromolecular Science, Part C: Polymer Re-
views, 40 (1), 23-49. doi: https://doi.org/10.1081/mc-100100577

. Mildenberg, R., Zander, M., Collin, G. (2008). Hydrocarbon resins.
John Wiley & Sons, 191.

. Rahmatpour, A., Ghasemi Meymandi, M. (2021). Large-Scale Pro-
duction of Cy Aromatic Hydrocarbon Resin from the Cracked-

Petroleum-Derived Cg Fraction: Chemistry, Scalability, and Techno-
economic Analysis. Organic Process Research & Development,
25 (1), 120-135. doi: https://doi.org/10.1021 /acs.oprd.0c00474

. Dumskiy, Yu. V., No, B. I, Butov, G. M. (1999). Himiya i tekhnologi-

ya neftepolimernyh smol. Moscow: Himiya, 302.

. Bondaletov, V. G., Vosmerikov, A. V., Bondaletova, L. I, Van

Thanh, N., Bondaletova, A. V. (2018). Protective bitumen-resin coat-
ings based on aromatic petroleum resin. AIP Conference Proceed-
ings. doi: https://doi.org/10.1063,/1.5083280

. Nie, X., Hou, T., Yao, H., Li, Z., Zhou, X,, Li, C. (2019). Effect of C9

petroleum resins on improvement in compatibility and properties of
SBS-modified asphalt. Petroleum Science and Technology, 37 (14),
1704-1712. doi: https://doi.org/10.1080,/10916466.2019.1602642

. Gnativ, Z., Nylukyshyn, 1., Pikh, Z., Voronchak, T, Rypka, A.

(2014). Catalytic Cooligomerization of Styrene and Dicyclopen-
tadiene: Yield and Properties Dependence on Reaction Mixture
Composition. Chemistry & Chemical Technology, 8 (2), 165-170.
doi: https://doi.org/10.23939/chcht08.02.165

. Yang, J., Cao, Z., Qi, Y. (2014). Polymerization of Cg Fraction from

Ethylene Cracking Catalyzed by Al3+-Loaded Styrenic Cation Ex-
change Resin. Asian Journal of Chemistry, 26 (19), 6658—6664. doi:
https://doi.org/10.14233 /ajchem.2014.17387

. Bondaletov, V. G, Bondaletova, L. I., Thanh, N. V., Prokopyeva, T. A.

(2016). Modification of aromatic petroleum resin. Petroleum and
Coal, 58 (5), 578-584.

. Fuch, U, Dzinyak, B., Subtelnyy, R. (2015). Study of emulsifier nature

effect on the process of hydrocarbon fraction cooligomerization in
the emulsion. Eastern-European Journal of Enterprise Technologies,
4 (6(76)), 54-57. doi: https://doi.org/10.15587 /1729-4061.2015.47205

. Subtelnyi, R. O., Orobchuk, O. M., Dzinyak, B. O. (2020). Comparative

study of the hydrocarbon resins production of by the Cy fraction emul-
sion and suspension oligomerization. Chemistry, Technology and Ap-
plication of Substances, 3 (1), 65-69. doi: https://doi.org/10.23939/
ctas2020.01.065

. Kovaci¢, S., Slugove, C. (2020). Ring-opening Metathesis Polymeri-

sation derived poly(dicyclopentadiene) based materials. Materials
Chemistry Frontiers, 4 (8), 2235-2255. doi: https://doi.org/10.1039/
d0gqm00296h

. Yao, Z., Xu, X, Dong, Y., Liu, X,, Yuan, B., Wang, K. et. al. (2020).

Kinetics on thermal dissociation and oligomerization of dicyclopen-
tadiene in a high temperature & pressure microreactor. Chemical
Engineering Science, 228, 115892. doi: https://doi.org/10.1016/
j.ces.2020.115892

. Orobchuk, O. M., Subtelnyi, R. O., Maresh, Z. Yu., Dziniak, B. O.

(2014). Dvostadiynyi sposib initsiyovanoi koolihomeryzatsiyi ne-
nasychenykh vuhlevodniv fraktsiyi S9. Visnyk Natsionalnoho uni-
versytetu “Lvivska politekhnika”. Khimiya, Tekhnolohiya rechovyn
ta yikh Zastosuvannia, 787, 153—157. Available at: http://ena.lp.edu.
ua:8080/bitstream,/ntb/24888,/1,/32-153-157.pdf



15. Draper, N. R., Smith, H. (1998). Applied Regression Analy-
sis. Wiley Series in Probability and Statistics. doi: https://
doi.org/10.1002,/9781118625590

16. Chern, C.-S. (2008). Principles and Applications of Emul-
sion Polymerization. John Wiley & Sons, Inc. doi: https://
doi.org/10.1002,/9780470377949

DOI: 10.15587/1729-4061.2021.231449
ESTABLISHING RATIONAL CONDITIONS FOR
OBTAINING POTASSIUM GLYCERATE (p. 12-18)

Natalia Sytnik

Ukrainian Scientific Research Institute of Oils and Fats of the
National Academy of Agricultural Sciences of Ukraine,
Kharkiv, Ukraine

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

Ekaterina Kunitsia

Kharkiv Institute of Trade and Economics of Kyiv National
University of Trade and Economics, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0001-5577-7026

Viktoria Mazaeva

Ukrainian Scientific Research Institute of Oils and Fats of the
National Academy of Agricultural Sciences of Ukraine,
Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0002-5560-9126

Anton Chernukha

National University of Civil Defence of Ukraine,
Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0002-0365-3205

Kostiantyn Ostapov

National University of Civil Defence of Ukraine,
Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0002-1275-741X

Pavlo Borodych

National University of Civil Defence of Ukraine,
Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0001-9933-8498

Valerii Mazurenko

Institute of Public Administration and Research in Civil
Protection, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0002-7111-8829

Oleksandr Kovalov

Institute of Public Administration and Research in Civil Protection,
Kyiv, Ukraine

ORCID: https://orcid.org/0000-0001-7510-032X

Victoria Velma
National University of Pharmacy, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0003-3235-3655

Vitalii Kolokolov

National University of Civil Defence of Ukraine,
Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0002-1155-5170

This paper reports a study into the dependence of efficient
glycerate potassium production involving glycerin and potassium
hydroxide solution on the process conditions. The concentration
of potassium glycerate in the resulting product has been used as a
parameter of the efficient glycerate potassium production process.

Glycerates of metals are applied to produce articles in the construc-
tion industry, electronics, medicine; they are employed as transesteri-

fication catalysts to obtain special fats for various purposes, as well as
biodiesel fuel.

In order to derive potassium glycerate, heating was applied while
agitating a mixture of glycerin and potassium hydroxide.

The analysis of potassium hydroxide was performed, in which
the basic substance mass fraction was 85.5 %, the mass fraction of
carbonate potassium — 0.9 %. The p.a.-grade glycerin was applied in
this work, whose basic substance mass fraction was 99.5 %.

The effect of the heating temperature of the reaction mixture
on the concentration of potassium glycerate in the product has
been determined. It has been shown that the rational heating tem-
perature is 145 °C.

The dependence of potassium glycerate concentration in the
resulting product on the following conditions of the process has been
established: a change in the molar concentration of glycerin and a
reaction mixture heating duration.

Such rational conditions for obtaining potassium glycerate
have been defined as a molar concentration of glycerin of 60 %
and a heating duration of 4 hours. The experimentally established
concentration of potassium glycerate in the product under these
conditions was 75.77 %.

For potassium glycerate, the melting point (69 °C) and the mass
fraction of moisture (0.8 %) have been determined.

The results of experimental studies would make it possible to
obtain potassium glycerate directly at enterprises where the glycer-
ates of metals are used, from available raw materials, under rational
conditions. The defined conditions for obtaining potassium glycer-
ate could make it possible to efficiently utilize material and energy
resources.

Keywords: potassium glycerate, potassium hydroxide, glycerin,
reaction mixture, basic substance content.
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The paper considers the process of hydrate-paraffin deposits
formation in oil wells. Due to the research with the author’s specially
designed laboratory equipment — an experimental installation con-
taining a technological unit and an information-measuring system,
the most favorable pressure-temperature conditions of hydrate
formation in a wide range of pressure (0.1-120 MPa) and tem-
perature (from —20 to +80 °C) were determined. The experimental
results made it possible to determine the conditions required for hy-
drate deposits and iron (Fe) oxides in the range of temperature from
—15 to +60 °C and pressure from 0 to 60 MPa. These results are con-
firmed by thermodynamic calculations of the oil-gas-hydrate phase
equilibria in the annulus of the well. Data processing was performed
using the methods of correlation, dispersion and regression analysis,
which allowed comparing the processes of hydrates and iron (Fe)
oxides formation in the annulus of oil wells. The results of the study
can be used to prevent and eliminate hydrate-paraffin plugs in the
downhole equipment of oil wells, and also to determine the operation
mode of the well for long-term operation of the downhole equipment
without complications, accidents and stops for repair works, which
reduces downtime.

Keywords: hydrate-paraffin formation, iron oxides, tubing, cas-
ing, well.
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This paper reports the principles of design and the examined
protective properties of liquid materials for shielding the electric,
magnetic, and electromagnetic fields over a wide frequency range.
The materials were made on the basis of iron ore concentrate and
a pigment additive, with water-dispersed and geopolymer paints
used as a matrix. The tests of protective properties for the electrical
and magnetic components of the electromagnetic field of industrial
frequency showed that the electric field shielding coefficients at a
concentration of the screening substance of 15-60 % (by weight)
equaled 1.1-8.6; magnetic field — 1.2-5.3. The shielding coefficients
of the material based on a water-dispersed paint are lower than those
of a geopolymer one, which can be explained by the oxidation of an
iron-containing component and a decrease in electrical conductivity.
The shielding coefficients of the electromagnetic field with a fre-
quency of 2.45 GHz are 1.2-7.9. The highest coefficients are inherent
in the material with filler made of iron ore concentrate and titanium-
containing pigment powder in a ratio of 1:1.

To design materials with the required (predictable) protective
properties, the relative magnetic, dielectric permeability of materi-
als was calculated. It is shown that the obtained data are acceptably
the same as the results from direct measurements of magnetic and
dielectric permeability and could be used to calculate the wave
resistance of the material and the predicted reflection coefficient of
electromagnetic waves. Thus, there is reason to assert the need to
build a database on the frequency dependence of effective magnetic
and dielectric permeability in order to automate the design processes
of composite materials with predefined protective properties.

Keywords: electromagnetic field, shielding coefficient, magnetic
permeability, dielectric permeability, composite materials.
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Indonesia has very abundant reserves of silica, but progressive
studies on the deposition of this material are very few, resulting in
limited applications of silica. This work refers to the purification
of silica from quartz sand originated from Sukabumi, Indonesia to
obtain high-purity silica, which can be applied as important raw
materials for special purposes. The aim of our research is to improve
low-grade silica from quartz sand by removing impurities, especially
aluminum and iron removal, using sulfuric acid leaching. In order to
achieve the aim, the effect of reaction time and sulfuric acid concen-
tration on the leaching process was investigated. The effectiveness of
sulfuric acid for the impurities removal was observed. The chemical
composition of the samples before and after leaching was studied
using X-ray fluorescence. The mineralogical analysis of the starting
materials and the products was conducted using X-ray diffraction.
Microstructure analysis was performed using a scanning electron
microscope, and EDS test was used to show the element composition
at different points. The experimental results show that the optimum
condition of the leaching process occurs at a reaction time of 5 hours
with a sulfuric acid concentration of 10 N. The silica levels increase
from 93.702 % to 96.438 %. Aluminum and iron impurities reduced
from 4.691 % to 2.712 % and from 0.641 % to 0.094 %, respectively.
At this optimum point, sulfuric acid is very effective to remove
aluminum and iron impurities up to 42 % and 85 %, respectively.
The results of this research can be a very significant opportunity to
increase the value added of quartz sand from Sukabumi, which can



enhance the quality of low-grade silica to provide better raw materi-

als for glass industries.

Keywords: beneficiation, quartz sand, leaching, aluminum re-

moval, iron removal, silica.
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SOFC solid electrolytes are known for their ionic conductiv-
ity characteristics, which increase with increasing SOFC operating
temperature. Using COMSOL Multiphysics numerical simula-
tion, analysis of SOFC power performance with yttria-stabilized
zirconia (YSZ) and lithium sodium carbonate — gadolinium-doped
ceria ({LiNa}y,CO3-GDC) electrolytes was conducted to determine
the potential of these electrolytes in their application in SOFC.
The ionic conductivity of YSZ was differentiated based on the
mole value of the yttria content, namely 8, 8.95, 10 and 11.54 mol.
Meanwhile, GDC varied based on the (LiNa),COj3 content such as
7.8,10,16.8 and 30 %. With the numerical model, the calculation
error is an average of 7.32 % and 6.89 % for the experimental power
and voltage values. In SOFC with the YSZ electrolyte, it was found
that the power output can increase 26.4—35 times with an increase
in operating temperature from 500 °C to 750 °C. SOFC with 8YSZ
can produce the highest power compared to other YSZ, which is
123 A/m? at a current of 198 A/m? with an operating temperature of
500 °C and 3,440 A/m? at a current of 5,549 A/m? with an operating
temperature of 750 °C. Whereas in SOFC with the GDC electrolyte,
it was found that the power output can increase 18.6-22.6 times
with an increase in operating temperature from 500 °C to 750 °C.
SOFC with 30 % (LiNa);CO3-GDC produced the highest power
compared to other GDC, which is 231 A/m? at a current of 444 A m?
with an operating temperature of 500 °C and 5,240 A/m? at a cur-
rent of 10,077 A/m? with an operating temperature of 750 °C. YSZ
also showed the potential for an increase in power output as the
SOFC temperature increases above 750 °C, while the 30 % varia-
tion (LiNa),CO3-GDC shows a limited increase in ionic conductiv-
ity at 750 °C.

Keywords: SOFC, ionic conductivity, electrolyte, power perfor-
mance, COMSOL Multiphysics, YSZ, GDC.
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In this work, the influence of some types of the pulsed deposi-
tion mode of electrochromic films from aqueous solutions of nickel
nitrate with the addition of polyvinyl alcohol was investigated. Glass
coated with a fluorine-doped tin oxide film was used as the basis
for deposition. The deposition of nickel (IT) hydroxide — polyvinyl
alcohol electrochromic films was carried out in three pulsed modes:
—0.2mA/em?x5s, 0 mA/cm?x5s (10 minutes); —0.5 mA/cm?x2s,
0 mA/cm?x8 s (10 minutes); —1 mA/cm?x1s, 0 mA/cm?x9 s. In this
case, the amount of electricity used for the formation of thin-film
electrodes was the same for all samples.

The resulting films showed dramatic differences in electrochemi-
cal, optical, and quality characteristics. The sample obtained in the
mode of the highest cathode current density and the duration of
the no-current condition (1 mA/cm?x1s, 0 mA/cm?x9s) had the
worst specific capacity and optical characteristics. This sample was
characterized by the highest number of coating defects and color
non-uniformity as well.

The sample, which was obtained at average current densi-
ties (0.5 mA/cm?x2s, 0 mA/cm?x8s), had the highest specific
characteristics among the electrodes in the series. The coating was
uniform and solid. Also, this sample had the greatest stability of the
coloration depth value, which varied from 79.1 to 78.1 % (first to
fifth cycles).

The sample obtained in the mode —0.2 mA/cm?x5s, 0 mA/cm?x5 s
showed moderate specific indicators, however, there were some coat-
ing defects.

According to the results obtained, a mechanism was proposed
that explained the differences in the characteristics of thin-film
electrodes formed in different modes. This mechanism consists of
changing the time of non-stationary processes and the distribution of
the current density with a change in the value of the deposition cur-
rent density, the duration of the cathode period, and the no-current
condition.

Keywords: pulsed mode, electrodeposition, electrochromism,
composite coating, nickel hydroxide, polyvinyl alcohol.
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This paper reports a study into the effect of nanoclays on the

water-resistance of the intumescent system ammonium polyphos-

phate/melamine/pentaerythritol /titanium dioxide/polymer (ethyl-

ene vinyl acetate (EVA) or styrene acrylate (SA).



Tt has been established that adding nanoclay to a coating based

on ethylene vinyl acetate increases the fire resistance limit of a metal
plate by 30 %, and to a coating based on styrene acrylate — by 50 %.
At the same time, coatings that include the EVA polymer are charac-
terized by greater fire-retardant efficiency and less water resistance
than coatings containing the SA polymer.

It has been shown that intumescent coatings, regardless of the
nature of the polymer, under the conditions of 80 % humidity over
800 days their reduce fire-protective properties by an average of 10 %.
The loss of coating fire resistance occurs due to the leaching of pen-
taerythritol, ammonium polyphosphate, and polymer degradation
by hydrolysis. The admixtures of nanoclays with a high degree of
exfoliation to the studied system create a barrier effect and maximize
the chemical formulation of the intumescent coating. The fireproof
properties of coatings with organically-modified montmorillonite
admixtures are maintained or reduced to 5 % under the conditions
of 80 % humidity over 800 days.

It has been determined that the direct effect of water on the
coating over a period of more than 2 days leads to a significant
decrease in the swelling coefficient of intumescent coatings, regard-
less of the content of a nanoclay admixture in their composition. At
the same time, the half-decay period of coatings without nanoclay,
calculated on the basis of solubility constant in water, is 0.5 days.
For coatings, which include the admixtures of organically-modified
nanoclays, the half-decay period increases to 2 days.

The results reported in this paper could be recommended for de-
signing water-proof fire-resistant reactive-type nano-coatings with
prolonged service life.

Keywords: fire protection of steel, organically-modified mont-
morillonite, intumescent coatings, ethylene vinyl acetate, styrene
acrylate, fire resistance limit.
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The development of potential alternative binders to Portland
cement is still becoming a global challenge in housing and infrastruc-
ture aspects. That is because cement and concrete become the major
materials needed in building constructions. The Ordinary Portland
cement can form a solid and hard mass when mixed with water with
a certain ratio. This is due to the formation of ettringite and calcium
silicate hydrate (CSH) phases that contribute to the strength of the
hydrated products about 33—53 MPa. However, the manufacturing
temperature of Portland cement can reach up to 1,500 °C in produc-
ing clinker. In order to lower the energy consumption and produc-
tion cost, scientists were trying to utilize pozzolanic materials.

The research of pozzolanic materials as alkali-activated cement,
such as soil cement or geopolymer cement, is also still conducted.
Hence, a better understanding of pozzolanic reaction and its hy-
dration products is needed. In this work, the hydration products
of low-energy binders composed of Ca(OH),-SiOy and Ca(OH),-
metakaolin-gypsum mixtures were studied.

The hydrated products of 41 wt. % Ca(OH), — 41 wt. % metaka-
olin — 18 wt. % gypsum mixtures followed by water immersion cur-
ing at 50 °C for 28 days undergone a pozzolanic reaction. XRD char-
acterization showed that the hydrated product is mainly composed
of ettringite (60.0 %) and crystalline-CSH (23.4 %). The diffracto-

grams obtained have shown a specific hump indicating the presence
of amorphous phases besides the crystalline. To confirm the presence
of the non-crystalline or amorphous phases of the hydrated products,
a polarizing optical microscope (OM) using a crossed Nicols method
was used. The characterization of the phases is the novelty of the
present research. The ettringite, crystalline CSH and the amorphous
phases act as a strong binder that consequently contribute to its
average maximum compressive strength of 22.17 MPa.

Keywords: low-energy binder, alkaline activator, metakaolin,
pozzolanic reaction, diffractogram hump, amorphous phase, polar-
ised optical microscope.
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Lithium minerals become a sub-economic raw material for

lithium production to fulfill the lithium demand. This study is about

lithium extraction from mica schist using the roasting and leaching

processes. The mica schist located in Kebumen, Indonesia was used

to study the phenomena during the lithium extraction process. So-



dium sulfate was used as a roasting agent while 0.36 M sulfuric acid
was used as a leaching agent. Solid/liquid ratio (1:5, 1:10, 1:15 and
1:20 (g/mL)) and leaching time (30, 60,90 and 120 minutes) were
used as variables in this study. The roasting process was done at 700 °C

for 40 minutes while the leaching process was done at 70 °C and
350 rpm. The ratio of additive and mica schist was 1.5:1 (g/g). XRD,
ICP-OES, and SEM were used to observe the formed compounds,
chemical composition and morphology of the materials. HighScore
Plus (HSP) was used to interpret the content of each compound in mi-
ca schist, roasted mica schist, and residue. ICP analysis confirmed that
the mica schist contains 45.28 ppm of lithium. Tt is supported by XRD
that lithium exists in mica schist as lepidolite (KLiyAlSi;O1o(FEOH)y).
Sulfate roasting did not affect the type of lepidolite but the lepido-
lite reactivity against the chemical agent. SEM analysis shows that
the roasting process reduced the average particle size from 32.17 to
27.16 um. ICP analysis of roasted mica schist shows that lithium con-
centration was reduced from 45.28 to 1.27 ppm. The optimum result
from this study was 97.66 % extraction of lithium while solid/liquid
ratio was 1:5 (g/ml) and leaching time was 30 minutes. HSP shows
that lepidolite contents in initial mica schist, roasted mica schist and
residue were 60.6; 24.3 and 18.7 %, respectively. Lithium concentra-
tion in the residue according to ICP analysis is 1.06 ppm.

Keywords: lithium, extraction, mica schist, lepidolite, sulfate
roasting, acid leaching, mineral.
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KOPEJAIIA HAPAMETPIB EMYJIbCIMTHOI OJIITOMEPU3AIII ®PAKIIIL Cy TA XAPAKTEPUCTHK
BYTJIEBOJHEBUX CMO!I (c. 6-11)

P. O. Cy6reabnuii, /I. B. Kiuypa, B. O. [[3ginax

JlocaiikeHo o/iepsKaHHsT BYTJIEBOAHEBUX CMOJI €MYJIBCIHHOTO OJliroMepu3aIiieio ByriaeBoHiB ¢paxiii Cy piikux mobGIYHNX IPOAYKTIB
nadronepepobku. Taki oiromepu MalOTh NIMPOKKI CIIEKTP 3aCTOCYBaHHA AK IUIIBKOYTBOPIOBaui y JakoGapOOoBUX i aHTUKOPO3IHHIX
MOKPUTTSX.

Emyabciiiny osiromepusaiiio 3/ilicHIOBaIN 3 BUKOPUCTAHHAM €MYJIbraTOPiB IepuIoro Ta Apyroro poxay. JociipkeHHs: TPOBOANIN
MpU Pi3HUX 3HAYEHHSX TEMIIepaTypu Ppeakilii TPUBAJOCTI peakxilii, iIHTEHCHBHOCTI TepeMilllyBaHHs; KOHIEHTPAIliIX eMYyJIbraTopa;
cuisBignomenns dpaxkiii Co:Boga. OTpuMani TPOAYKTH OIIHIOBAIN 3a TAKNUMHI MOKa3HNKaMW: BUXIiJl, CTYTIiHb HEHACHYEHOCTI, TeMIepa-
Typa po3M'sIKIIEeHHs, cepe/lHsI MOJIeKyJIIpHa Maca, KOJIip.

3aificHeHO CTAaTUCTUYHUI aHaJli3, BCTAHOBJIEHO KOPEJIAINIO TTapaMeTpiB eMyJ IbCiiTHOI oTiroMepr3aliii Ta BUXOMY i XapaKTePUCTUK
oJliroMepiB. 3aBASIKM I1[bOMY CTaHE MOKJIMBMM BCTAHOBJIIOBATH OITHUMAJbHI YMOBH €eMYJIbCiiHOI osiroMepusalii Ta HpOTrHO3yBaTu
BJIACTUBOCTI OJIeP’KaHIX IPOLYKTIB.

30KpemMa BCTAHOBJIEHO, IO BUXIi[[ BYIJIEBOJHEBUX CMOJI He Kopemioe 3 Temieparyporo peakiii (0,15 i 0,30) ta koHIeHTpari€eio
emyubraropis (0,08 i 0,03). /loBemeno, mo y AoCHi/sKyBaHUX iHTepBajaxX 3MIiHHMX BHXijl OJIIrOMEPIB 3aJIeXKUTh BiJl TPUBAJIOCTI
peaxitii (kopesris 0,881 0,81). ¥ Bumazky oJsriromepusariii y 3BOpoTiii eMyJIbcii 3HAYHY KOPEJSIIo i3 BUX0/IOM MAaIOTh TAKOXK iHTEHCUBHICTD
nepeminrysanns (0,51) ta cuigsianomenns dpaxuis Co:oza (0,51). Ile 103B0aMIO0 PO3POOUTH PIBHAHHSA MHOKUHHOI JIHIHHOT perpecii Buxost
JIy BiJ HallGi/IbII 3HaYy KX [TapaMeTpiB mpotiecy. Bucoki snauens kopeJisiii Buxoay ta 6pomtoro uncaa (0,94 1 —0,93) 103B0as110TH CTBEp-
JUKYBaTH 11po 1epebir peakitii osiromepusartii. [TiATBepskeHO B3aEMO3B 130K XapakTepuCcTUK oJiiroMepis. 1le ¢BiuuTh PO MOKIUBICTH
CHPSIMOBAHOTO PETYJIIOBAHHS OKPEMUX XapPaKTePUCTUK BYTJIEBOJHEBUX CMOJL.

KmouoBi cioBa: pifki TPOAYKTH TipoJi3y, BYTJEBOAHEBA cMoJa, HadTOMOJiMepHA CMOJA, eMyJbCiliHa oJiiroMepusarisi,
dpaxmis Co.
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PO3POBKA PAIIIOHAJIbHAX YMOB OJIEPKAHHSA KAJIIIA IJIIIEPATY (c. 12-18)

Natalia Sytnik, Ekaterina Kunitsia, Viktoria Mazaeva, Anton Chernukha, Kostiantyn Ostapov, Pavlo Borodych, Valerii
Mazurenko, Oleksandr Kovalov, Victoria Velma, Vitalii Kolokolov

JlocaipkeHo 3anexHicTh e(heKTUBHOCTI OiepKaHHs KaJiil TiiepaTy 3 BUKOPUCTAHHSAM TJIIEPUHY Ta PO3YMHY KaJliil Ii/[pOKCULY
Bi/l YMOB NpOBejieHHs Tporecy. Sk nmapameTp eeKTUBHOCTI MpoIlecy OJepsKaHHs Kaiil TJilepaTy 3aCTOCOBAHO KOHIIEHTPAIIIO0 KaJiil
riinepary B KiHIIEBOMY ITPOIYKTI.

[iepat MeTaxiB BUKOPUCTOBYIOTh Y BUPOOHUITBI MPOAYKIi OyAiBesbHOI Tanysi, eJleKTPOHIKN, MEAUIMHE, SK KaTaai3aTopu
nepeeTepnbiKyBaHHsI [JIsT OfEPKAHHS CIEIaTbHIX KUPIB PI3HOTO IPU3HAYEHHSI, & TAKOK O10M3€IbHOTO MATNBA.

3 METOI0 OJlepKaHHs KaJiil Tiilepary 3acTOCOBAHO HATPiBaHHS 3 OJHOYACHUM II€PEMIllyBaHHSAM CyMillmi TilepuHy Ta KaJiii
riIpOKCULY.

BuKOHaHO aHAJTi3 KasIiil TiPOKCHLY, B IKOMY MacoBa 4acTKa OCHOBHOI pedoBUHHM cKana 85,5 %, MacoBa yacTka Kauiil kapboraty— 0,9 %.
B po6ori 3acTocoBaHo TIileprH KBamidikalii 4. 1. a. 3 MaCOBOIO YaCTKOW OCHOBHOI peyosutu 99,5 %.

Busnayeno BB TeMrepaTypu HarpiBaHHS peaKIiiHOI cyMilm Ha KOHIEHTpAIilo KaJiil riimepary B npoaykri. [Tokasamno, mo
paiioHaIbHOIO TeMIeparypoio Harpisanns € 145 °C.

Bceranosiieno 3aexxnicTs KOHIEHTPAITii KaJiil TailepaTy B KiHI[eBOMY TTPOAYKTi Bil HACTYITHUX YMOB MPOBEIEHHS MPOIleCY: 3MiHI
MOJIbHOI KOHI[EHTPAILii TIiIepuHy Ta TPUBATIOCTI HarpiBaHHs PeakIiiiinol cyMinmri.

BusnaueHo paiioHaJabHi yMOBH OJIepyKAHHs KaJliil TJilepaTy: MoJbHa KOHIeHTpallist riaitepuny 60 %, TpuBaiicTs HarpiBaHus 4 roj.
ExcriepiMeHTaIbHO BCTAHOBJIEHA KOHIIEHTPAILis KaJIiil ruilepaTy B MPOAYKTi 3a IIUX YMOB cKJaxa 75,77 %.

B kautiii rainepari BusHaueHo temrepatypy miasiennst (69 °C) ta macoy yactky Bosoru (0,8 %).

Pesyibrati €KCIEPUMEHTATBHUX [TOCJI/KEHD J03BOJIATH ONEP/KYBATU Kasiil riuiiepar 6e3mocepesiHbO HA MiANPUEMCTBAX, /€
BUKOPHUCTOBYIOTH TJIIIEPAaTH METAJiB, 3 IOCTYNHOI CHPOBUHM, 32 PAIliOHATBbHUX YMOB. Bu3HaueHi yMOBU ofepsKaHHs KaJliil Tainepary
JI03BOJIATH e(peKTUBHO BUKOPHUCTOBYBATH MaTepiasibHi Ta eHePreTHYHI pecypcu.

KimouoBi cioBa: xauriii rorinepar, Kajiil riApOKCHI, TTiIepIH, peakIriiiia cCyMill, BMiCT OCHOBHOI PEUOBUHI.
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3AKOHOMIPHOCTITTAPATOYTBOPEHD Y HA®TOBUX CBEPAJIOBNHAX (c. 19-24)

A. B. JIsmenko, B. /I. Makapeuxko, 10. JI. Bunnukos, O. B. [Terpam

B poboti posrisiiaetbesi mpoiiec (hopMyBaHHs TigparonapadiHoBUX BIIKIAAIB Y HAPTOBUX CBEPJIOBUHAX. 3aB/SKH POBEACHUM
JIOCTI/KEHHSIM Ha CIIEIaIbHO CTBOPEHOMY aBTOPCHKOMY JIab0PATOPHOMY OOJIajiHAHHI — €KCIePUMEHTAJBHIN YCTaHOBIl, MO MIiCTUTDH
TEXHOJOTTYHUN GJOK Ta iH(OpMaiiHo-BUMIPIOBAIbHY cHCTeMY, — OyJI0 BH3HAYEHO HaiiOiIbIN CHPUSTAUBI TepMOOGAPUYHI YMOBU
TiIpaTOyTBOPEHHS B IIMPOKOMY jiaraszoni sminm tneky (0,1-120 MIla) i remmneparypn (Bix —20 no +80 °C). Orpumani pesyJbratn
EKCIIePUMEHTIB i MOKJIUBICTh BUSHAYNTH YMOBH, HeOOXI/IHI JIJIst riipaTHUX BiAKIaAiB i okenais 3aniza (Fe) B inTepBai Temneparyp Bij
—15 10 +60 °C i tuckis Bix 0 o 60 MITa. Ii pesyssratn miaTBEPAXKYIOTHCS TEPMOANHAMIYHUME PO3paxyHKaMu (ha3oBuX piBHOBAr «Hadra —
ras — rigpar» y sarpybHomy mnpoctopi csepanosunn. O6poOKy HaHUX HPOBEACHO 3 BUKOPUCTAHHAM METO/IB KOPEIAIIHHOTO, IUCIEPCIiHOTrO
Ta perpeciiinoro aHajisy, 1Mo A03BOJKMJIO HOPIBHITH MPOIECH YTBOPEHHsI TifpaToyTBOpeHb Ta okcuiis saiiza (Fe) y naBkosoTpybHOMY
npoctopi HahTOBUX CBeP/IOBUH. Pe3ysisraTu IOCIiPKEHHsI MOKYTh Oy TH BUKOPHUCTAHI IS TIOTIEPEKEHHST Ta YCYHEHHsT tapadinoriapaTHux
MpoGOK Y BHYTPIIIHHOCBEPIVIOBUHHOMY OOIaHaHHI HADTOBUX CBEPAIOBIH. A TaKOK IMPH BCTAHOBJIEHHI TEXHOIOTIYHOTO PEKUMY POGOTH
CBEPIOBUHN JUT TOBTOTPUBAMIOl €KCILTyaTallil Mi3eMHOTO OOMaHaHHs 0e3 yCKJIaHEeHb, aBapiii Ta 3yIMHOK Ha PEMOHTHI poGOTH, MO
3MEHIIYE HEIPOAYKTHBHI BUTPATHU 4acy.

Kirouosi ciioBa: rinparonapadiHoyTBOPEHHS, OKCHIIN 3aJ1i3a, HACOCHO-KOMITPeCOpHA TPyOa, obcaaHa KOTOHa, CBEPIJIOBUHA.

DOI: 10.15587,/1729-4061.2021.231479
ITPOEKTYBAHHSI PITUHHUX KOMIIO3UIIIAHUX MATEPIAJIB /1151 EKPAHYBAHHS EJJTEKTPOMATHITHUX
TIOJIIB (c. 25-31)

B. A. I'mBa, B. C. Baxapes, H. B. Kacarkina, O. I'. JIesuenko, JI. O. Jlesuenko, H. B. Bypzaeiina, C. I'. I'ysiii, O. B. IlaHosa,
0. M. Tuxesnko, . I. Bipyk

Po3pobiieHo 3acazn MPOEKTYBaHHS Ta JOCHIKEHO 3aXVCHI BJAACTUBOCTI PIAMHHUX MaTepiasiB /i eKPaHYBaHHS €JEKTPUYHUX,
MarHiTHUX Ta eJeKTPOMArHiTHUX IOJIB MIMPOKOTO YaCTOTHOTO [iama3oHy. Marepiaan BHUTOTOBJISIINCSA Ha OCHOBI KOHIIEHTPATy 3asi3HOI
PyaM Ta MirMEeHTHOI J00aBKH, y SKOCTi MaTpuili Oy/Jm BUKOPUCTaHI BOJHO-AMCIIEPCHA Ta TeonoyiMepHa dbapbu. BunpoOyBaHHs 3axucHUX
BJIACTUBOCTEH /U €JIeKTPUYHUX Ta MArHITHUX CKJIQJ0BUX €JEKTPOMArHITHOTO II0JIS MPOMUCJIOBOI 4acTOTH IIOKasasu, IO KoedillieHTn
€KpaHyBaHHsI eJIEKTPUYHOTO MOJIsT 32 KOHIIEHTpaIlii ekpanyiouoi peuosuun 15-60 % (3a Baroio) — 1,1-8,6; maruitaoro nous — 1,2-5,3. Koedi-
[[IEHTHU eKPaHyBaHHs MaTepialy Ha OCHOBI BOIHO-IUCIIEPCHOI (hapOu HIZKUI 38 TEOMOMIMEPHY, [0 MOKHA TIOSICHUTU OKUCICHHSIM 3aJ1i30BMic-
HOI KOMIIOHEHTH 1 3HUKEHHST eJieKTprYHOl mpoBigHocTi. KoedillienTn expaHyBaHHsI €JI€KTPOMArHiTHOTO 1oJist yactoroio 2,45 I'Tit ckirazaiors
1,2-7,9. Haii6inpimi koedinienTn nputaManHi MaTepiary 3 HAIOBHIOBAYEM i3 3a/i30PY/IHOTO KOHIIEHTPATY T4 TUTAHOBMICHOTO MITMEHTHOTO
TOPOIIKyY B mponopirii 1:1.

Jlsist IpoeKTyBaHHs MarepialiB 3 HeoOXiAHUMHU (TIPOTHO30BAHMMI) 3aXUCHUMH BJIACTUBOCTSMK OYJIO PO3PAXOBAHO BIIHOCHI MarHiTHY,
JIEJIEKTPUYHY MPOHUKHOCTI MaTepiaiiB. [oKazaHo, MO OTPUMaHi JAaHi TPUIHATHO 36iraloThCsi 3 pe3yJbTaTaMi MPSIMUX BHMIiPIOBaHb
MarHiTHOI Ta J[ieJIEKTPUYHOI MPOHUKHOCTEH 1 MOKYTh OYTU BUKOPUCTAHI [T PO3PAXyHKY XBHUJIBOBOTO OMOPY MaTepiasy Ta MPOrHO30BaHOTO
KoeilienTa BigGUTTs eJIEKTPOMArHITHIX XBHJIb. TAKUM YMHOM, € MIJICTABU CTBEPKYBATH PO HEOOXiAHICTH (hopMyBaHHS 6a3n TaHUX 100
YACTOTHOI 3aJIEKHOCTI e(heKTUBHIX MArHITHOI Ta i€JIEKTPUIHOT TPOHUKHOCTEH JIJ1sT aBTOMATHU3AILI1 MTPOIECiB MTPOEKTYBAHHS KOMITO3UIIIHHUX
MaTepiaiB i3 3a/[aHIMH 3aXICHIMI BIACTUBOCTSIMI.

KmoyoBi cioBa: esiekTpoMartitHe 1oJie, KOeillieHT eKpaHyBaHHs, MarHiTHAa IIPOHUKHICTB, i€JIEKTPUYHA TPOHUKHICTD, KOMITO3UIIiHI

MaTepiai.
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3AICHEHHS CIPYAHOKHUCJIOTHOIO BUJIYTOBYBAHHS 151 BUIAJIEHHS AJJIOMIHIIO I 3AJII3A 3
METOIO INIOJIITIITEHHA HU3bKOCOPTHOTO KPEMHE3EMY 3 KBAPIIOBOTI'O ITIICKY, IO BUIOBYBAETbCA
B MICTI CYKABYMI, IHAOHESIZ (c. 32-40)

Eko Sulistiyono, Murni Handayani, Agus Budi Prasetyo, Januar Irawan, Eni Febriana, Florentinus Firdiyono, Erlina Yustanti,
Safetyana Nazaretha Sembiring, Firdaus Nugroho, Ersan Y Muslih

IHioHesist Bosozie GaratiMul 3aracaMi KpeMHE3eMy, IPOTe MTPOTrPECHBHI TOCIKEHHST POIOBUII IIOTO MATEPialy HOCUTb HEYNCIIEHH],
1110 TIPU3BONTB 10 0OMEKEHOTO 3aCTOCYBAHH KpeMue3eMy. [laia po6oTa MpHCBsIeHa OUIIEHHIO KPEMHE3EMY 3 KBAPI[OBOTO ITCKY, 110 BIIO-
Gysaerbest B micti Cykabymi, InoHesist, st OTpUMaHHs KpeMHe3eMy BHCOKOTO CTYIIeHs YHCTOTH, SIKUii MOsKe GyTH BUKOPUCTAHUH B SIKOCTI
BaKJINBOI CIeIias1i30BaHoi CMPOBUHI. MeTOoIo TaHOTO OCTi/PKEHHS € MOJIIIIIeHH HI3bKOCOPTHOTO KPeMHe3eMy 3 KBapIIOBOTO IIiCKY HITTAXOM
BUJIAJIEHHS JIOMIIIOK, 0COGJIMBO aJIIOMIHIIO 1 3aJ1i3a, 32 JI0MOMOTOI0 CIPYaHOKMCIIOTHOTO BUIYTOBYBaHHsI. JIJIsT IOCATHEHHSI MOCTABJICHOI METH
6yJI0 JOCHIKEHO BIUIMB Yacy peakiiii i KoHIeHTpalil cipyaHol KMCJIOTH Ha TIPOIec BUJIYroByBaHHs. BiasHaueHa eeKTUBHICTD cipyaHoi



KHUCJIOTH JIJIsI BUJIAJICHHS TOMIIIOK. XiMIUHNIN CKJIa/l 3pa3KiB /10 1 MicJsl BUIYTOBYBAHHS BUBYAJIN 32 JOTIOMOTOI0 PEHTTeHO(IyOpPEeCIeHTHOTO
anasizy. Minepasoriuynuii anasi3 BUXiZIHUX MaTepiasiB i MPOAYKTiB IIPOBOAMUIIN 3 BUKOPUCTAHHAM AUPPAKIL] PEHTIeHIBCHKUX TIPOMEHIB. AHa-
JTi3 MiKPOCTPYKTYPH ITPOBO/IBCSI 32 IOTIOMOTOIO CKAHYI0YOTO €TeKTPOHHOTO MiKPOCKOTIA, & /I7IsT Bi/I0OPasKeHHST eIEMEHTHOTO CKITALY B PI3HUX
TOUYKAX BUKOPHUCTOBYBAJacs €HEprojucIliepciiina peHTTeHiBCbKa CIEKTPOCKOIis. Pe3ysbratu ekcrnepuMeHTIB [OKa3yIoTh, 10 ONTUMAJbHI
YMOBH TIPOIECY BUIYTOBYBAHHSI IOCSITAIOTHCSI TIPU TPUBAJIOCTI Peakilii 5 To/iiH 3 KoHIleHTparttieio cipuanoi kucaoru 10 H. PiBenb kpemuesemy
36isbiryernest 3 93,702 % 10 96,438 %. ominku amominiio i 3asmisa sunsuimcst 3 4,691 % 10 2,712 % i3 0,641 % 1o 0,094 % signosigHo. Y wiit
ONTUMAJIBHIN TOUI cipyaHa KucjoTa Jay:xke eeKTHBHA JIJIs BUAJIEHHS JOMINIOK aJfoMiHiIo 1 3aisa 110 42 % i 85 % BianosinHo. Pesyibraru
JIAHOTO JOCJIIPKEHHST MOKYTh JATH TOCUTh 3HAYHY MOKJIMBICTD /ISt 301TBITEHHS I0/IAHOT BAPTOCTI KBAPIIOBOTO MICKY, IO BUAOOYBAETHCS B
micti CykaGymi, 1110 03BOJISIE MIABUNIUTH SIKICTh HU3bKOCOPTHOTO KPEMHE3EMY JIJIsI TIOJIIIIIEHHsT CHPOBUHHY JJIsI CKJISTHOT IPOMHUCIIOBOCTI.
KiiouoBi caioBa: 3Garadyersi, KBapIoOBHU MCOK, BUTYTOBYBaHHsI, BUAAJEHHS aIOMIHI0, BUIAJTECHHS 3a/1i3a, KPpEMHE3eM.
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AHAJII3 BINIUBY IOHHOT ITPOBITHOCTI EJEKTPOJIITHUX MATEPIAJIIB HA ITIPOJAYKTUBHICTh
TBEPTOOKCHU/THUX ITAJTUBHUX EJTEMEHTIB (41-52)

Mega Nur Sasongko, Fahrizal Perdana, Widya Wijayanti

Tepai enexrpositi TOTIIE BigoMi cBOEO I0HHOWO MPOBIAHICTIO, SIKa 30LIBITYEThCs 3 MigBUIIeHHIM pobouoi Temmeparypu TOTIE. 3a
JIOLIOMOT0I0 YHCeIbHOr0 MogesoBanus B cepenosuii. COMSOL Multiphysics 6ys nposeaennii anasiz Buxiauoi noryskunocti TOIIE 3
€JIEKTPOJIITaMK Ha OCHOBI ¢Tabi1i30BaHOTO OKCHIOM iTpito Hiokenay nupkonio (YSZ) i itieBoro kapboHaTy HaTpito — rajloliHiii-1eroBanoro
okcuny 1epiio ({LiNa}yCO3-GDC) nns Bu3HaueHHS MOTEHITIATY [IUX eJIeKTPOITIB 1pH ixHboMmy 3actocyBanti B TOIIE. lonna mposigHicTs
YSZ Gyna qudepenuiiioBana Ha OCHOBI MOJIIPHOTO 3HAYEHHST BMICTY iTpito, a came 8, 8,95, 10 i 11,54 mouib. ITpu oMy GDC BapitoBasest Mixk
7,8,10, 16,8 i 30 % B samexuocti Bix BMicty (LiNa)oCOs. IIpn BukopucTamni dice bHOi MOJIEN TTOXNOKA PO3PaxyHKiB CTAHOBHUTH B CEPE-
Hpomy 7,32 % i 6,89 % JuIst eKCriepuMeHTaIbHUX 3HAYEHb MOTY;KHOCTI 1 Hanpyru. Beranosieno, mo 8 TOIIE 3 enexrpositom YSZ Buxigna
MOTYKHICTD MOKe 30iabinThcs B 26,4—35 pasis npu niasunierni pobodoi remneparypu 3 500 °C 1o 750 °C. TOIIE 3 8YSZ moxe BUpoOisTn
HafibiIbITy MOTYKHICTh B TIOPiBHAHHI 3 immmMu YSZ, axa cranouth 123 A/M% mpu ctpymi 198 A/M? mpu pobouiit Temmepatypi 500 °C i
3440 A/m? ipu ctpymi 5549 A/m? ipu pobouiii Temnieparypi 750 °C. Tozi six 8 TOIIE 3 enexrponitom GDC 6y/io BusiBIeHo, MO BUXiAHA
MOTYRHICTh MOXKe 36imbmnTncst B 18,6—22,6 pasu npu minsutien#i pobovoi remmeparypu 3 500 °C mo 750 °C. TOIIE 3 30 % LiNa),CO3-GDC
BUPOOUB HafiGiMbITy TTOTYKHICTh B TIOpiBHsAHHi 3 inmuvm GDC, sxa cranosuts 231 A/M? ipu ctpymi 444 A/m? ipu pobGouiit Temmepatypi
500 °C i 5240 A/m? npu crpymi 10077 A/m? npu pobouiii Temnepatypi 750 °C. YSZ Takox I110Ka3aB MOMK/IMBICTDL 30ilblieHHs BUXiAHOL
notyxkHocTi mpu migsuinerni remneparypu TOIIE sue 750 °C, B Toii gac sik 30 % (LiNa)2CO3-GDC nokasye obmeskere 36iIbIIeHHsT 10HHOT
nposiznocti npu 750 °C.

Kimouosi caosa: TOIIE, ionHa nposianicTh, exexTpotit, npoaykrusuicts, COMSOL Multiphysics, YSZ, GDC.
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BU3HAYEHHA BIVINBY IMIIYJbCHHUX PEKMUMIB OCA/IKEHHA HA EJJEKTPOXPOMHI BJIACTUBOCTI
IIIIBOK Ni(OH),-IIOJIIBIHIJIOBOTO CITUPTY (c. 53-58)

B. A. Korok, B. JI. KoBajenko

Byso nocmipkeno BIVINB AESKUX PEKUMIB IMITyJIbCHOTO PEXKNMY HaHECEHH: eeKTPOXPOMHMNX TIJIIBOK 3 BOJHUX PO3YHMHIB HITPATY HiKeJio
3 106aBKOIO TOJIBIHIJIOBOTO CIIUPTY. Y SIKOCTI OCHOBY /TSI OCA/ZKEHHS BUKOPUCTOBYBAJIH CKJIO, IOKPHTE MJTIBKOK OKCHILY 0JI0Ba J0MIOBAHOTO
(ropom. Ocajkens eJeKTPOXPOMHUX THBOK rigpokcumy Hikemo (I1) — nosisinizoBuil cnvpr 6yJ10 NPOBEAEHO B TPHOX IMITYJIbCHUX
peskmvax: —0,2 MA/em?x5 ¢, 0 MA /em?x5 ¢ (10 xpummm); —0,5 MA /em?>2 ¢, 0 MA/cm?x8 ¢ (10 xpummm); —1 MA /em®>1 ¢, 0 MA/cM?x9 c. TTpn
[[bOMY KiJIbKICTb €JIEKTPUKH, KA Millia Ha (GOPMYBaHHSI TOHKOILIIBKOBUX €JIEKTPO/IIB, OyJIa OJIHAKOBOIO /ISl BCIX 3pasKiB.

OrpuMaHi TWIBKHA TTOKAa3aIM KapANHAIbHI BiIMIHHOCTI B €JIEKTPOXIMIYHIX, ONTUYHUX i SKICHUX XapaKTePUCTHKAX. 3Pa3oK, OTPUMAHWII B
PEeKMMI MAKCUMAIbHOT KaTOIHOI TYCTUHH CTPYMY i TpuBasiocTi 6eactpymosoi maysu (1 MA /em?x1 ¢, 0 MA /cM?%9 ¢), MaB Haiiripti muTomi eMKicHi i
ONTUYHI XapakrepucTrki. TAKoK 11eii 3pa3oK XapaKTepusyBaBcst HAHOLIBINOIO KiIbKICTIO eheKTiB MOKPUTTST i HEPIBHOMIPHICTIO KOJIBOPY.

3pasok, skuii 6yB oTpuManuii 1pu cepeix misibnocti ctpymis (—0,5 MA/cmM?x2 ¢, 0 MA /cm?X8 ¢), MaB HaltBUII TUTOMi XapaKTepUCTHKY
cepen enektpoxis cepii. [Tokpurtst Gysio piBHOMIpHE i cyriibHe. TakoXK AaHWMii 3pa3oK MaB HAHOLIBINY CTaGiNIbHICTD BEAMUYUHU TIMOUHU
3aTeMHEeHHs, sika 3MiHoBanacs 3 79,1 1o 78,1 % (mepumii-maTuil K ).

3pasok, orpumManmii B pesknmi —0,2 MA /cM?x5 ¢, 0 MA /cM?X5 ¢, TTPOIEMOHCTPYBaB CepeziHi THTOMi TTOKA3HUKH, O[HAK TIPH TThOMY MaJTi
Micre ieeKTH MOKPUTTSL.

3rifiHo 3 OTPUMAHMMU pe3yJibTaTamMu, OyB TPHIYIIEHUI MeXaHi3M, KUl IMOSCHIOE BiIMIHHOCTI XapaKTePUCTHK TOHKOTLIIBKOBHUX
€JIeKTPO/IiB, chopMOBaHUX B PizHNX pesknmax. Ileit MexaHi3M 1osisirae B 3MiHi 4acy HeCTal[iloOHAPHUX HPOIECiB 1 PO3NO/LI MITBHOCTI CTPyMY
TIPH 3MiHi BEJIMYIHE TYCTHHI CTPYMY OCJIKEHHS, TPHBATOCT KATOAHOTO Trepiofy i 6e3cTpyMOBOi TTaysi.

KmiouoBi cioBa: iMIyJAbCHUI PEXUM, €JEKTPOOCA/KEHHS, eJEeKTPOXPOMi3M, KOMIO3UTHE MOKPUTTS, TiPOKCUJ HIiKeJio,
MOJIiBiHIJIOBUIT CITUPT.
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MOPIBHAHHSA BIIMBY HAHOIJIMH HA BOJIOCTIMKICTh IHTYMECIIEHTHUX BOTHE3AXUCHUX
ITIOKPHUTTIB (c. 59-70)

JI. M. Baxirosa, K. B. Kanadar, B. II. ILiasan, B. I. Beccapa6os, H. A. Tapau, I'. B. 3aropiii

JlocmizkeHo BIJIMB HAHOTJIMH Ha BOJOCTIHKICTH 1HTYMeECIEHTHOI cucTeMu mosicdocdaT aMoHiio/MeaaMin/TeHTaepuTPHT,/ TiOKCHT
turtany/mosimep (erunensininanerar (EVA) abo cruposakpumar (SA)).

Bcranosieno, mo nofaBaHHs HAHOIJIMHU B TIOKPUTTS HA OCHOBI eTUJICHBIHIJAIETATY MiJBUIYE MEXKY BOTHECTIITKOCTI MeTaseBOi
mractian Ha 30 %, a Ha OCHOBI cTrposakpusiaty — #a 50 %. TIpu bOMY MOKPUTTSL, 10 CKJIALY SKUX BXOAUTD mosiMmep EVA, XxapakrepusyoTsest
GLIBIIOI0 BOTHE3aXUCHOIO e(DEKTUBHICTIO Ta MEHINOI0 BOAOCTIKICTIO, HIK TIOKPUTT, 110 MIiCTATD moJiMep SA.

[Tokaszamo, MO IHTYMECIEHTHI MOKPUTTSI HE3aleKHO Bifl MPUpoan mosimepy B ymoBax 80 % Bosorocti mporsirom 800 mi6 3HITKYE
BOTHE3aXMCHI BJIacTHBOCTI B cepetbomy Ha 10 %. Brpata BorecTiiikocTi mOKpUTTS BitOyBaETHCSI 3 MIPUUMHI BUMUBAHHS IEHTAEPUTPUTA, TT0A
sicdocdary amoHiIo i lerpajartii mosxiMepy MUIIXOM Tiaposiay. JloMilliku HAaHOTJIMH 3 BUCOKUM CTyTeHeM eKkcdomallii B I0CIiKyBaHy CHCTEMY
CTBOPIOIOTH Gap'epHuii eheKT Ta MAKCMMaIBbHO 30epiraloTh XiMIYHUI CKJIa/ iIHTYMECIIEHTHOTO TIOKPUTTSI. BOrHE3axnCHi BIACTUBOCTI MOKPUTTIB
3 IoMilIKaMKi OPraHoMoindiKOBAHOTO MOHTMOPUIJIOHITY 30epiraroThest ab0 3HIKYIOThCs 10 5 % B ymoBax 80 % Bosiorocti mpotsirom 800 zi6.

BustaueHno, 1110 NpsMUil BIUIKB BOJM Ha MOKPUTTs TepMiHOM Oijibiie 2 6 PU3BOAUTD 10 iCTOTHOTO 3HMZKEHHS KoedillieHTa CrydeHHst
IHTYMECIICHTHUX TIOKPUTTIB, HE3AJICKHO BiJl BMICTY B iX CKJaji HaHozoMimKkuu. [Ipu npomy yac HamiBposmaay IMOKPUTTIB 6e3 HAHOTJINHY,
PO3paXoBaHUii 3 KOHCTAHTH PO3YUHHOCTI Y BOJ, cTaHOBUTD 0,5 i6. J[J1s TOKPHUTTIB, 10 CKJIa/ly SKUX BXO/ATD JOMIIIKH OPraHOMOAN(DIKOBAHUX
HAHOTJIVH, Yac HaMiBpo3na/Ly 301IbIIyeThest 10 2 /0.

IIpescrasiieni pe3y ibraTii MOXKYTh OYTU PEKOMEHIOBaHI [UIs1 PO3POOKH BOAOCTIHKIX BOTHE3aXUCHUX HAHOMOKPUTTIB PEAKTHUBHOTO THITY
3 TABUIIEHUM TePMUHOM eKCTLTyaTalfii.

KmouoBi cioBa: Borsesaxuct craji, OpraHoMoan(diKOBaHWN MOHTMOPHJIOHIT, IHTYMECI[€HTHI ITIOKPHUTTS, eTWJIEeHBiHIJaIerar,

CTUPOJIAKPUJIAT, MeKa BOIHECTIHKOCTI.
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CTPYKTYPHA TA MIKPOCKOIITYHA XAPAKTEPUCTUKA AJIbTEPHATHBHOTIO HU3bKOEHEPTETTYHOTO
B'GKYUOTrO, IO MICTUTD Ca(OH), B AKOCTIJIYKHOTI'O AKTUBATOPA (c. 71-79)

Aditianto Ramelan, Adhi Setyo Nugroho, Teti Indriati, Riska Rachmantyo

Po3po6Kka MOTEHIIHHNX aJbrePHATHBHIX MOPTIAHAIIEMEHTY B'SUKYYHX SIK 1 paHillie cTae riobaibHOI0 TPOOJIEMOIO B JKUTIOBOMY Ta
indpacTpykTypHOMY acrekTax. Ile MOBS3aHO 3 THM, IO IIEMEHT i GETOH CTaloTh OCHOBHMMM Martepiasamu OyAiBETbHUX KOHCTPYKIIIM.
3BUYANHUN TOPTJIAHAIIEMEHT MOJKe YTBOPIOBATU TBEPAY Macy IIPU 3MIlllyBaHHI 3 BOJOIO B NeBHOMY criBBifHomenHi. Ile mos'si3ano 3
yrBOperHsM (a3 erTpinriTa i rigpary cumikary Kanbitiio (CSH), ski cripustioTsh MilfHOCTI IPOAYKTIB rigparariii 6/usbko 33—53 MIla. Onak
[PU BUPOOHUIITBI KJIIHKEPY TEMIIepaTypa BUTOTOBJICHHS mopTaananeMenty Moxe gocsarari 1500 °C. st 3HUKEHHS CIIOKUBAHHS €HEPTIi i
€06iBapTOCTi BUPOOHUIITBA, BYEHI HAMATAJIIICS BUKOPICTOBYBATH MYIIIIOJIAHOBI MaTepiain.

Taxosk MTPOBOSITHCS AOCIIIPKEHHST TMYIIIOTAHOBIX MaTEPiasiB B SIKOCTI JY’KHO-aKTHBOBAHOTO IIEMEHTY, TAKOTO SIK TPYHTOIIEMEHT ab0
reonosiMepuuii iement. OTske, HeOOXi/HE Kpallle PO3YMIHHS MyIIOJaHOBOI peakilii Ta MpoAyKTiB Tigparaiii. ¥ aamiit poboTi Oy/iu BUBYEH]
TIPOYKTH TifipaTailii HI3bKOEHEePTETUIHIX B'sDKYUNX, MO ckiragaioThes 3 cymimeit Ca(OH),-SiOy i Ca(OH),-MeTakaomin-rinc.

TigparoBani poxykru cymimeit 41 mac. % Ca(OH), — 41 mac. % mertakaosiny — 18 mac. % Tircy 3 10Aa/IbIINM 3aTBEPAIHHAM Y BOJI TIPH
50 °C mpotsirom 28 JIHiB MijiIaBajucst MyIIoJIaHOBIl peakilii. PEHTreHOCTPYKTYPHUI aHAai3 TIOKA3aB, 0 T1/[PATOBAHUN IIPOAYKT B OCHOBHOMY
ckmazaethest 3 errpinrita (60,0 %) i kpucramiunoro CSH (23,4 %). Orpumani andpakTorpaMu MOKa3ail XapaKTepHuii ropd, skl BKazye
Ha HasgBHICTH aMOphHUX (ha3 mopsAA 3 KpucTagidnuMu. [ miATBepKeH s HAABHOCTI HeKpUucTamiuyHux abo amopuux (as rigparoBaHux
TIPOYKTiB BHKOPUCTOBYBAJIN MOJISIPU3AiiHui onTuanuii Mikpockon (OM) 3 BUKOPUCTAHHIM METO/Y CXPEleHnX HiKoJiel. XapaKTepucTuKa
$as € HoBu3HOIW 11bOTO pOCTIPKeHHs. ETTpinrit, kpucramiyanit CSH i amopdui dasu aiors sk MilHe B spKyde, M0 CHPUSIOTH CepeHiit
MaKCUMaJIbHIN MirtHOCTI Ha cTuck 22,17 MIla.

Kimo4oBi c10Ba: HU3bKOEHEPTETHYHE B'SDKYYe, JTyKHIH aKTHBATOP, METAKAOJIIH, TTYIIIOIAHOBA Peakilis, rop6 andpakrorpamu, aMmopdHa

dasa, NoJAAPU30BAHMIT ONITUYHUI MiKPOCKOTL.
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BUKOPUCTAHHA CJIOISAHOIO CJAHITIO 3 IHIOHE3II B SKOCTI CUPOBHUHU 1/ BUJIYYEHHS JIITIIO 3
BUKOPUCTAHHSM CYJIb®ATU3YIOUOTI'O BUITAJIY I KUCJIOTHOT'O BUJIYTOBYBAHHS (c. 80-88)

Nadia Chrisayu Natasha, Latifa Hanum Lalasari, Lia Andriyah, Tri Arini, Fariza Eka Yunita, Didied Haryono, Fani Rinanda

Jlitiesi Minepanu cTaioTh CyGEKOHOMIUHOIO CHPOBUHOIO TP BUPOOHUIITBI JITIIO IS 3a10BOJICHHS MOMUTY Ha JiTiii. [lare gocaipKeHHs

NPpUCBAYCHE BUJTYYECHHIO JITIIO 3 CJTIO/ISTHOTO CJIAHITIO 3 BUKOPUCTAaHHAM npoueciB BuUIary i BUJIYTrOByBaHHSI. I[]'IH BUBYEHHA ABUIIL B npoueci




BUJTYUYEHHSI JIITIIO BUKOPHCTOBYBABCS CJIOSTHIIT ctanelh 3 KeOymeny, [Hionesist. B sikocTi peqoBUHY 17151 BUTIATTY BUKOPHCTOBYBAJIH CYJIb(har
HaTpito, BUyroByodoi peuosun — 0,36 M cipuanoi kucjaoru. B sikocti 3MiHHUX BUKOPUCTOBYBAJIOCS CIIIBBIIHOIIIEHHST TBEPOTr0/piakoro (1:5,
1:10, 1:15 i 1:20 (r/mux)) i yac Buayrosysauus (30, 60, 90 i 120 xsuaun). ITporec Bunamy nposoauau mpu 700 °C nporsrom 40 XBUJIWH,
susyrosyBantst — pu 70 °C i 350 06,/x8. [[J1s1 BUBYEHHS yTBOPEHUX CIIOJIYK, XIMIYHOTO CKJIaLy i MOPHOJIOrii MaTepiasiB BUKOPUCTOBYBABCS
pentrenoctpykrypuuit anamnis, [I3II-OEC i PEM. [Ins intepriperaltii BMicTy KOXKHOI CHOJYKH B CJIO/STHOMY CJIAHIlI, BUTTATEHOMY CJIOISTHOMY
corani i sasmmiky Bukopucropysanacst mporpama HighScore Plus (HSP). I311-anasis migTBepans, o CII0STHAN caneib MictuTb 45,28 ppm
JITi0. PEHTreHOCTPYKTYPHUIT aHaJIi3 M ATBEPUKYE, 10 JiTii BHAXOAUTCS B Ca0AssHOMY cranili y Burasi gemigoity (KLisAlSizO19(FEOH),).
CynpdaTtnsyiounii BUTIaT He BIUTHHYB Ha THII JIETI0JITY, ajle Ha PeakI[iiiHy 3/aTHICTD JEMiI0MiTy 1O BiTHOIIEHHIO 0 XiMiYHOI PEYOBUH.
PEM mnoxkasye, 110 B mpoiieci BUIALY CepeziHiil po3Mip yacTuHOK 3MeHmmBest 3 32,17 no 27,16 mxwm. 13[1-ananis BunaseHoro cJoasHOro
CJIAHIIO TIOKA3ye, 10 KOHIEHTpallist JiTiio 3uusumacs 3 45,28 1o 1,27 ppm. OuruManbHUM pesysbratoM Aocaiukents Oyno 97,66%-se
BIUTYYEHHS JITIIO IIPH CITiBBiZAHONIEHH] TBep0T0,/pinkoro 1:5 (r/mir) i waci Buayrosysanus 30 xsmnH. HSP mokasye, 1o BMiCT Jemigoumity
B BUXI[HOMY CJIOASTHOMY CJIAHI[, BUIIAJIEHOMY CJIOASTHOMY cJIaHIi i samumiky ckiaas 60,6; 24,3 i 18,7% sianosigHo. Konnenrpariist Jitiio B
saymmmiky 3a gannmu [311-anamisy cranoButs 1,06 ppm.
KomioyoBi cioBa: s1iTiil, BUIydeHHs, CJIOASHUN CJIaHElb, JI/I0JIT, CyIbhaTH3yIOunil BUllal, KNCJI0THE BUTYTOBYBaHHS, MiHepaJl.



