DOI: 10.15587/1729-4061.2025.317995

EVALUATING THE EFFECTS OF ELECTROKINETIC
STABILIZATION VARIABLES ON ATTERBERG LIMITS
AND SHEAR STRENGTH OF CLAY SOIL USING
TAGUCHI METHOD (p. 6-16)

Lydia Darmiyanti

Brawijaya University, Malang, Indonesia
Universitas Krisnadwipayana, Jakarta, Indonesia
ORCID: https://orcid.org/0009-0002-4451-6626

As’ad Munawir
Brawijaya University, Malang, Indonesia
ORCID: https://orcid.org/0000-0003-0015-8011

Arief Rachmansyah
Brawijaya University, Malang, Indonesia
ORCID: https://orcid.org/0000-0001-7036-6735

Yulvi Zaika
Brawijaya University, Malang, Indonesia
ORCID: https://orcid.org/0000-0003-0258-345X

Eko Andi Suryo
Brawijaya University, Malang, Indonesia
ORCID: https://orcid.org/0009-0008-6668-4907

Clay soil often poses a significant challenge in construction
projects due to its plasticity, low bearing capacity, and tendency
to shrink or expand as moisture levels change. The properties and
characteristics of clay soil make it have a low bearing capacity. Elec-
trokinetic stabilization is an effective technique to overcome this
clay soil problem. Previous research has identified the variables that
influence electrokinetic stabilization, namely the voltage applied, the
electrokinetic application time, the type of solution, the pH solution
concentration, and the drying of the soil after electrokinetic stabiliza-
tion. Of all the variables that influence electrokinetic stabilization,
it is known that it can increase the Atterberg limit value and the
bearing capacity (qu). This study aims to determine the percentage
contribution of each variable to the increase in IP and qu values. A
Taguchi experimental design was used to determine the contribution
of each electrokinetic stabilization variable to the IP and qu values.
The variables used in this study were solution concentration, voltage,
electrokinetic duration, and curing time. The experiment was carried
out by identifying the soil, determining the control and input factors
based on the L27 orthogonal matrix, performing electrokinetic sta-
bilization, testing the Atterberg limits and unconfined compressive
strength, and analyzing the effect of each variable using statistical
analysis. The results showed that the most influential variables in in-
creasing the bearing capacity of the soil (qu) were the duration of the
electrokinetic application, the voltage applied, and the concentration
of the solution used.

The most influential variable in increasing the qu value is the
duration of electrokinetic application, which is 66.9 %; then the
concentration of the solution is 29.72 %, and the voltage applied
i8 16.91 %. The treatment duration variable has no effect on increas-
ing the qu value.

From the results of this study, the application in the field in
electrokinetic stabilization for clay soil needs to be considered for the
duration of application, voltage, and concentration of the solution
used so that there is optimum soil improvement.

Keywords: electrokinetic stabilization, clay soil, Taguchi experi-
mental design, Atterberg limit, shear strength.
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The object of the study is the technological indicators of the
emulsion protein-fat system developed on the basis of oilseeds
and their processing products. The research problem is the need to
stabilize the emulsion of the protein-fat system of plant origin. The
solution to the problem of adjusting the technological indicators
of emulsion protein-fat systems based on flax seeds and soybean
meal is considered, in particular, the stability of the emulsion and
resistance to oxidative damage. An emulsion protein-fat system
with an increased content of w-3 polyunsaturated fatty acids (ALA)
based on a mixture of flax seeds and soybean meal is developed. The
influence of the ratio of raw materials on the stability of the emul-
sion system is investigated. It was found that the rational ratio of
flax seeds (40 %) and soybean meal (60 %) provides high resistance
of the lipid component to oxidative damage, which is confirmed by
the increase in the peroxide value by only 0.9 mmol ¥20/kg after 30
days of storage. The effect of stabilizers — xanthan gum (0.5 %) and
polyoxyethylene (20) sorbitan monolaurate (0.2 %) - on the stability
of the emulsion protein-fat system during 30-day storage at a tem-
perature of 4 °C was studied.

The emulsion system of the developed composition is character-
ized by a lower protein content compared to the reference sample
(by 8 %), however, this disadvantage is compensated by the balance
of the fatty acid composition, a significantly higher content of w-3
PUFA (9.8 % vs. 0 %) and lipids (17.7 % vs. 1.1 %). Such characteristics
significantly increase its nutritional value. The developed protein-
fat system has significant potential for implementation in the food
industry, contributing to the creation of new products with a high
ALA content and expanding the range of emulsion products that meet
modern standards of healthy nutrition.

Keywords: emulsion protein-fat system, flax seeds, soybean meal,
alpha-linolenic acid, technological indicators.

References

1. Petik, I, Litvinenko, O., Kalyna, V., Ilinska, O., Raiko, V., Filen-
ko, O. et al. (2023). Development of extruded animal feed based
on fat and oil industry waste. Eastern-European Journal of Enter-
prise Technologies, 2 (11 (122)), 112-120. https://doi.org/10.15587/
1729-4061.2023.275509

2. Petik, I., Litvinenko, O., Stankevych, S., Zabrodina, I., Ponoma-
rova, M., Kotliar, O. et al. (2024). Determination of the cellulose- and
lipid-containing components influence on the extrudate technological
indicators. Eastern-European Journal of Enterprise Technologies,
2 (6 (128)), 6-13. https://doi.org/10.15587/1729-4061.2024.301843

3. Belinska, A., Ryshchenko, I., Bliznjuk, O., Masalitina, N., Siedykh, K.,
Zolotarova, S. et al. (2024). Development of a method for inactivat-
ing lipoxygenases in linseed using chemical reagents. Technology
Organic and Inorganic Substances, 4 (6 (130)), 14-21. https://doi.org/
10.15587/1729-4061.2024.309079

4. Kunitsia, E., Kalyna, V., Haliasnyi, I., Siedykh, K., Kotliar, O.,
Dikhtyar, A. et al. (2023). Development of a flavored oil composition
based on hemp oil with increased resistance to oxidation. Eastern-
European Journal of Enterprise Technologies, 5 (11 (125)), 26-33.
https://doi.org/10.15587/1729-4061.2023.287436

5. Elaine, E., Bhandari, B., Tan, C. P, Nyam, K. L. (2024). Recent
Advances in the Formation, Stability, and Emerging Food Applica-
tion of Water-in-Oil-in-Water Double Emulsion Carriers. Food and




Bioprocess Technology, 17 (11), 3440-3460. https://doi.org/10.1007/
$11947-024-03350-y

6. El-Sayed, S. M., Hashim, A. F. (2024). Development of emulsion
foams based on healthier oleogels and their application as low-fat

replacers for whipped cream. Journal of Food Measurement and
Characterization, 18 (11), 9142-9155. https://doi.org/10.1007/s11694-
024-02866-3
7. Lingiardi, N., Galante, M., Spelzini, D. (2023). Emulsion Gels Based on
Quinoa Protein Hydrolysates, Alginate, and High-Oleic Sunflower Oil:
Evaluation of Their Physicochemical and Textural Properties. Food Bio-
physics, 19 (2), 298-309. https://doi.org/10.1007/s11483-023-09817-3
8. Singh, R, S4, A. G. A, Sharma, S., Nadimi, M., Paliwal, J., House, J. D.,
Koksel, F. (2023). Effects of Feed Moisture Content on the Physi-
cal and Nutritional Quality Attributes of Sunflower Meal-based
High-Moisture Meat Analogues. Food and Bioprocess Technology,
17 (7), 1897-1913. https://doi.org/10.1007/s11947-023-03225-8
9. Didar, Z., Khodaparast, M. H. H., Goharjoo, B. (2024). Flaxseed muci-
lage - stabilized double emulsion for vitamin D delivery in Hazelnut
milk ice cream: in vitro stability and storage. Journal of Food Science
and Technology. https://doi.org/10.1007/s13197-024-06078-x
10. Zhu, T., Ma, L., Jiang, H., Li, W., Guo, X., Yang, C., Bu, G. (2023).
Functional, structural properties of pea protein isolate-xylooligosac-
charide glycosylated conjugate and its application in O/W emulsion
preparation. Journal of Food Measurement and Characterization,
17 (6), 6135-6143. https://doi.org/10.1007/s11694-023-02102-4
11. Li, X,, Zhou, S., Chen, H., Zhang, R., Wang, L. (2024). Pomelo Fiber-
Stabilized Oil-in-Water Emulsion Gels: Fat Mimetic in Plant-Based Ice
Cream. Foodand BioprocessTechnology, 18(1),422-432. https://doi.org/
10.1007/511947-024-03446-5
12. Li, H., Zhang, L., Cao, H., Liu, T., Xi, Z., Li, H. et al. (2023). Whey
Protein-Based High Internal Phase Emulsion Gel Characterization
and Its Effect on the Textural and Melting Properties of Processed
Cheese. Food and Bioprocess Technology, 17 (7), 2061-2075. https://
doi.org/10.1007/s11947-023-03239-2
13. Sulaiman, N. S., Zaini, H. M., Akanda, M. J. H., Heong, M. H.,
Chai, A., Pindi, W. (2024). Improving Functionality of Myofibrillar
Protein: A Comparative Study on Fat Types on the Resulting Gell-
ing and Microstructure Properties. Food and Bioprocess Technology,
17 (12), 5260-5272. https://doi.org/10.1007/s11947-024-03436-7
14. Ashfaq, A., Osama, K., Yousuf, O., Younis, K. (2024). Protein-based
Emulsion Hydrogels and Their Application in the Development
of Sustainable Food Products. Plant Foods for Human Nutrition,
79 (4), 759-768. https://doi.org/10.1007/s11130-024-01214-6
15. Lingiardi, N., Galante, M., Spelzini, D. (2024). Development of Bioac-
tive Quinoa Protein Hydrolysate-based Emulsion Gels: Evaluation
of Their Antioxidant and Rheological Properties. Food Biophysics,
20 (1). https://doi.org/10.1007/s11483-024-09899-7
16. Papchenko, V., Matveeva, T., Bochkarev, S., Belinska, A., Kunitsia, E.,
Chernukha, A. et al. (2020). Development of amino acid balanced food
systems based on wheat flour and oilseed meal. Eastern-European
Journal of Enterprise Technologies, 3 (11 (105)), 66-76. https://doi.org/
10.15587/1729-4061.2020.203664
17. Bui, A. T. H., Cozzolino, D., Zisu, B., Chandrapala, J. (2021). Influ-
ence of Fat Concentration on the Volatile Production in Model Whey
Protein Systems as Affected by Low Frequency Ultrasound. Food and
Bioprocess Technology, 14 (6), 1169-1183. https://doi.org/10.1007/
$11947-021-02619-w
18. Kalyna, V., Stankevych, S., Zabrodina, I., Shubina, L., Chuiko, M.,
Mikheeva, O. et al. (2024). Development of the composition of anoxi-
dation-stable dressing with high nutritional value. Eastern-European
Journal of Enterprise Technologies, 1 (11 (127)), 29-37. https://doi.org/
10.15587/1729-4061.2024.296621
19. Kunitsia, E., Popov, M., Gontar, T., Stankevych, S., Zabrodina, I.,
Stepankova, G. et al. (2024). Determination of the influence of

hemp oil-based emulsion systems composition on the oxidation
products content during storage. Eastern-European Journal of En-
terprise Technologies, 3 (6 (129)), 6-13. https://doi.org/10.15587/
1729-4061.2024.304466

DOI: 10.15587/1729-4061.2025.322987

DETERMINING THE DEPENDENCE OF POTASSIUM
GLYCEROXIDE CATALYTIC ACTIVITY ON STORAGE
CONDITIONS (p. 27-34)

Liubov Morozova
Vinnytsia National Agrarian University, Vinnytsia, Ukraine
ORCID: https://orcid.org/0000-0001-9284-7951

Vita Glavatchuk
Vinnytsia National Agrarian University, Vinnytsia, Ukraine
ORCID: https://orcid.org/0000-0002-9794-319X

Oleksandr Minieiev
Dnipro University of Technology, Dnipro, Ukraine
ORCID: https://orcid.org/0009-0002-2570-594X

Tetiana Tkachenko
Vinnytsia National Agrarian University, Vinnytsia, Ukraine
ORCID: https://orcid.org/0000-0003-0428-4509

Larysa Marushko
Lesya Ukrainka Volyn National University, Lutsk, Ukraine
ORCID: https://orcid.org/0000-0002-8373-6747

Svitlana Korolchuk
Lesya Ukrainka Volyn National University, Lutsk, Ukraine
ORCID: https://orcid.org/0000-0002-5830-3966

Tanya Savchuk
Lesya Ukrainka Volyn National University, Lutsk, Ukraine
ORCID: https://orcid.org/0000-0001-9416-0643

Anastasiia Kolesnyk

O.M. Beketov National University of Urban Economy in Kharkiv,
Kharkiv, Ukraine

ORCID: https://orcid.org/0000-0001-7528-6937

Valentyna Mohutova
Volodymyr Dahl East Ukrainian National University, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0001-5982-2875

Roman Mylostyvyi
Dnipro State Agrarian and Economic University, Dnipro, Ukraine
ORCID: https://orcid.org/0000-0002-4450-8813

The object of the study is the catalytic activity of potassium
glyceroxide in the chemical transesterification reaction of palm olein.

Transesterification is an important method for obtaining fats with
desired properties, surfactants, alternative biofuels, etc. Industrial
catalysts for chemical transesterification are explosive, flammable,
and quickly lose activity. Alkali metal glyceroxides are safer and more
stable catalysts.

The dependence of potassium glyceroxide catalytic activity
(CAS Number 43110-90-3) on storage conditions was examined.
The criterion for the catalyst’s effectiveness was an increase in palm
olein melting point by more than 12 °C after transesterification.
Refined, bleached, and deodorized palm olein (DSTU 4438:2005,
CAS Number 93334-39-5) was used, with the following parameters:
peroxide value 0.18 2 O mmol/kg, acid value 0.12 mg KOH/g, melt-
ing point 22.2 °C.

The conditions under which potassium glyceroxide retains its
effectiveness were determined: storage time of 8 weeks at a tem-
perature of 20 °C; storage time of 15 weeks at 5 °C. The melting point
difference between original and transesterified olein was 12.5°C



and 13.6 °C, respectively. The chromatographic analysis confirmed
changes in the triglyceride composition of the transesterified olein.

It was found that the industrial catalyst sodium methoxide, stored
under these conditions, lost its effectiveness. The melting point differ-
ence between original and transesterified olein was 7.5 °C and 9.7 °C,
respectively.

The obtained data allow for efficient transesterification of fats
using potassium glyceroxide as a more stable catalyst, which can be
pre-produced and stored at the enterprise.

Keywords: potassium glyceroxide transesterification catalyst,
palm olein, triglyceride composition, melting point.
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The object of this study is a gas-silicon concrete mix. The task
under consideration is to synchronize the processes of pore formation
and increase plastic strength, which ensures the stability of the po-
rous structure. The optimal values of water-solid mixture (0.3-0.35),
the amount of ground quicklime (up to 1.5 %) and aluminum powder
(0.04-0.1 %) were experimentally determined to enable the formation
of a stable porous structure with a minimum plasticity of 10 kPa, suf-
ficient for autoclave processing. The formation of a porous structure
is enabled by synthesizing tricalcium hydroaluminate, which is a
product of reaction between quicklime and aluminum powder. Tri-
calcium hydroaluminate is highly reactive, which ensures accelerated
increase in strength. This allows the sedimentation of the material
to be eliminated and the porous structure to be stabilized before the
autoclave process begins. The results show that the increase in the
amount of aluminum powder has a positive impact on the structural
value of the mixture, so that the excess of the permissible level of
ground quicklime (1.5 %) leads to a decrease in the strength of the end
product. Thus, an important compromise task has been solved: syn-
chronization of the processes of pore formation of the silica-concrete
mixture and the growth of plastic strength over time in component
ratios that do not interfere with the hardening of the silicon concrete




mixture during autoclave processing. The use of crushed quick-
lime and aluminum powder in specific dosages helps achieve high
environmental standards by reducing the volume of conventional
resources such as Portland cement in industrial processes. Thus,
the results of the study form a scientific basis for the introduction of
new types of environmentally friendly construction materials with
improved characteristics.

Keywords: aerated silica concrete, structure, plastic strength,
rheology, quicklime, aluminum powder, binder, autoclave.
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Gypsum alumina cement is resistant to magnesium solutions,
seawater, and concentrated Na,SO4 and Mg,SO, solutions, but it is
less resistant to sodium chloride solutions. One of the ways to im-
prove the gypsum alumina cement durability and enable its use in ag-
gressive calcium chloride waters is to design a composition by incor-
porating modifiers. Thus, the composite is applicable for well-casing
under conditions involving aggressive water exposure. However, such
cements have their limitations: they are not suitable for processing
at high temperatures in autoclaves. Up to now, the ettringite phase
stability dependence on curing conditions and temperature has re-
mained an unresolved issue.

It has been theoretically proven and experimentally confirmed
that the optimal calcium sulfate content in gypsum alumina cement
and gypsum grade G-5 (GAC+G5) compositions, according to calcu-
lations, ranges from 28 % to 38 % of the mass of the alumina binder.
That makes it possible to increase ettringite formation and obtain
cement stone structure with predefined characteristics. As a result
of modification with nano additives, the strength indicators of the
composite materials have been improved: gypsum alumina cement
GAC gypsum grade G-5:G (70:30) %+0.18 % nanotubes+0.4 % Sika —
up to 70.2 MPa compared to 14.67 MPa in the reference composition.

The scope of practical application includes the development of
road surfaces and waterproofing materials, as well as hydraulic engi-
neering. A condition for the practical implementation of results is the



temperature range from -15 to 80 °C. Expected effects of application
are shrinkage deformation reduction, improved crack resistance, in-
creased strength, and enhanced durability of concrete articles under
challenging operating conditions.

Keywords: composite binder, mortar, ettringite, ettringite stabi-
lization, aluminate cements, sulfoaluminate cements, nanomodifier.
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OIIIHKA BILUTUBY 3MIHHHUX EJJEKTPOKIHETHUYHOI CTABUII3AIIII HA MEXI ATTEPBEPTA TA MIITHICTD
HA 3CYB IVIMHHUCTOTI'O I'PYHTY 3A JOIIOMOI'OXO METOAY TAI'YYI (c. 6-16)

Lydia Darmiyanti, As’ad Munawir, Arief Rachmansyah, Yulvi Zaika, Eko Andi Suryo

[MTMHUCTUI I'PYHT 4aCTO CTAHOBUTH Cepiio3Hy IpobsieMy B OyAiBeJbHUX IIPOEKTax yepe3 HOoro IJIaCTUYHICTb, HU3bKY Hecydy 3[aTHiCTb
i TeHzeHIIi0 0 ycaAKu abo PO3IIMpPEHHs MpPU 3MiHi PiBHSA BOJOTOCTi. BiracTBOCTI Ta OCOGIMBOCTI IVIMHUCTOTO I'PYHTY OOYMOBIIOIOTH
oro HU3BKY Hecydy 3zaTHicTb. EslekTpokiHeTM4Ha crabimizamnis € e(eKTMBHUM MeTOJOM IIOZOJIAHHS NPOGJIeMU IVIMHKUCTOTO IPYHTY.
IMomepepHi AoOCHiPKEHHsT BU3HAYWJIM 3MiHHI, sIKi BIJIMBAIOTh Ha €JIEKTPOKiHETWYHy crabinizaliilo, a caMe MNpUKIaJeHy HAmpyry, 4dac
€JIEKTPOKiHETUYHOT0 HAHECEHHS, TUII PO3YHMHY, KOHIIEHTpamio pH po34nHy Ta BUCHXAaHHS I'PYHTY IIiCJIsI eJIeKTPOKIHeTUYHOI CTabisi3arii.
3 ycix 3MiHHUX, fKi BIIJIMBAaIOTh Ha €JE€KTPOKiHETHUYHY cTabijmizallito, BijoMO, 1[0 BOHM MOXYTh 30iJBIIMTA I'PaHUYHE 3HAYEHHS Mexi
ArtTep6epra Ta Hecydy 37aTHicTb (qu). Lle mocmipkeHHS Mae Ha MeTi BU3HAYNTH BiJICOTKOBUI BHECOK KOXKHOI 3MiHHOI y 361/IbIIeHHS 3HAYEeHb
IP Ta qu. ExcriepuMeHTaIbHU TU1aH Tarydi BUKOPUCTOBYBABCS ISl BU3HAYEHHs BHECKY KOXKHOI 3MiHHOI eJIeKTpOKiHeTHYHO]I cTabinizanii B
3HaueHHs P i qu. 3MiHHUMHY, BUKOPUCTAHUMU B IIbOMY JJOCTIKEeHH], Oy/IM KOHIIEHTpaIlisi pO3UrHY, HAIIpyTa, eJIeKTPOKiHETMYHA TPHUBAJIICTD
i yac 3arBepyiHHA. EKCIIEpMMEHT IIPOBOJMBCS LUIAXOM ifieHTUdIKaIil I'PyHTY, BU3HAYeHHs KOHTPOJBHUX i BXiJHUX (haKTOpPiB Ha OCHOBI
OpTOroHajbHOI MaTpuIyi L27, BUKOHAHHs eJIeKTPOKiHeTMYHOI crabimizalii, TecTyBaHHA Mex ATTepbepra Ta HeoOMeXeHOI MillHOCTi Ha
CTHCK, a TAKO)X aHAJi3y BIUIMBY KOXKHOI 3MiHHOI 3a OTIOMOT0I0 CTATUCTUYHOTO aHai3y. Pe3y/bTaTH MOKa3aIH, M0 Hal6iIbII BIUTMBOBUMH
3MIHHMUMU Ha Ii/|BUIIEHHS Hecydoi 37aTHOCTi I'pyHTY (qu) Oy TPUBAIICTh €JIeKTPOKIHETUYHOIO 3aCTOCYBAaHHS, IPUKJIQ/ieHa Hampyra Ta
KOHIIEHTpAalliss BAKOPHMCTOBYBAHOI'O PO3YHMHY.

Haii6ibI BIUIMBOBOKO 3MiHHOIO Ha 301IbIICHHST 3HAYeHHS U € TPUBAJICTD €JIEKTPOKiHeTUYHOTO 3aCTOCYBaHHS, sIKa CTAHOBUTH 66,9 %; Tofi
KOHIIEHTpALlisl PO3YMHY CTAHOBUTSD 29,72 %, a IPUKJIa/ieHa Hanpyra — 16,91 %. 3MiHHa TpUBaJIOCTi 0OPOOKH He BILUIMBAE Ha 30LIbIIeHHS 3HAYEHHS qU.

3riffHO 3 pe3yIbTaTaMM I[bOTO JIOC/Ii/KEHHS, 3aCTOCYBAaHHS B I10JI eJIeKTPOKIHeTUYHOI cTabiTizamnii JyIs IMHUCTOrO I'PYHTY HeoOXiHO
PO3IJISIHYTH 3 TOYKH 30Dy BILIMBY TPUBAJIOCTI HaHECEHHsI, HAIPYT'W Ta KOHIIEHTpallil BUKOPHCTOBYBAHOIO PO3YMHY I 3a0e3ledeHHsI
ONTUMAaJIbHOIO ITOKPAIeHHS I PYHTY.

K1r04oBi c10Ba: eleKTpoKiHeTYHa cTabitizanis, MIMHUCTUI IPYHT, eKCIIepUMeHTaIbHUIM IU1aH Tarydi, Meska AtTep6epra, MillHICTb Ha 3CyB.
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PO3POBKA CKJIAZY EMYJIbCITHOI BUIKOBO-)KHPOBOI CUICTEMH (c. 17-26)

T. B. MarBeeBa, C. B. CtankeBud, B. C. Kanuna, T. 0. Yaiika, A. M. [lixTaps, C. B. Omeasuenko, O. B. Korrap, JI. 0. Illy6iua,
T. B. HoBoxxuioBa, O. O. 3os10TyxiHa

O6>EKTOM JI0CTTi/PKEHHSI € TEXHOJIOTiUHi TOKa3HUKHU eMy/IbCiliHOT 6i/TKOBO-KHMPOBOI CCTeMU, pO3p0o6IeHOT Ha OCHOBI OJTiITHOTO HAaCiHHA Ta
MIPOAYKTIB Horo rnepepo6ku. Ipo6aeMaTrKa JOCIIPKEeHHS MOoJIArae B HeOOXiAHOCTI cTabiizanii eMysibCii 6iTKOBO-)KMPOBOI CUCTEMU POCIIMH-
HOT'O ITOXO/PKEHHSI. PO3IISIHYTO IUIAX BUPIlIEHHs IPO6IeMH KOPEryBaHHS TEXHOJIOTIYHUX ITOKA3HUKIB eMYJIbCIFTHUX GiIKOBO-KMPOBUX CHC-
TeMax Ha OCHOBi HaCiHHs JIbOHY Ta COEBOTO MIPOTY, 30KpeMa CTabiIbHOCTI eMyJIbCii Ta CTIHKOCT] 0 OKMCHOTO TICyBaHHS. Po3po6ieHo eMysib-
CiiiHy 61JIKOBO-)KMPOBY CHUCTEMY 3 Ii/[BUILIEHUM BMICTOM -3 MOJiHEHACUYE€HUX >XUPHUX KUCIOT (ALA) Ha OCHOBi cyMillli HaciHHS JIbOHY
Ta COEBOTO IIPOTY. JloCIi/PKeHO BIUIMB CIIiBBiZJHOIIEHHS! CHPOBUHM Ha CTa0iIbHICTb eMy/IbCiliHOI cuCTeMU. BcTaHOBIIEHO, IO palioHaIbHe
criBBiHOIIEHHS HaciHH:A JIbOHY (40 %) Ta coeBoro mpoTy (60 %) 3abe3meuye BUCOKY CTiiKiCTBb JIiITiZ{HOT KOMITOHEHTH ZI0 OKVFICHOTO IICYBaHHS,
110 MiATBEPPKYETHCS IIPHUPOCTOM IIEPOKCH/IHOTO YHCIa BChoro Ha 0,9 MMoutb ¥20/kr micsst 30 fHiB 36epiranHs. locifixeHo BILUIUB cTabiniza-
TOpiB - KcaHTaHOBOI Kamezi (0,5 %) Ta mosiokcuerwieH (20) copbitan MoHosaypary (0,2 %) — Ha CTaGiIbHICTD eMyJIbCiiTHOI 611KOBO->KUPOBOI
cucreMH 1ij yac 30-1060Boro 36epiranHs 3a Temmeparypu 4 °C.

EMysibciiiHa crcTeMa po3po6JIeHOTO CKJIA/y XapaKTepU3YeThCsl HMKYMM BMICTOM Gi/KiB BiJHOCHO 3pa3ka mopiBHSHHS (Ha 8 %), ofHaK
Iell HeJJOTMiK KOMIIEHCYEThCS 30aJIaHCOBAHICTIO KMPHOKMCIOTHOTO CKJIaZy, 3HaYHO BHIIUM BMictoM -3 ITHXKK (9,8 % mporu 0 %) Ta
ainigis (17,7 % nporu 1,1 %). Taki XapaKTepUCTUKU CYTTEBO MiJBUIILYIOTH i Xap4yoBy LiHHicTb. Po3pobsieHa GiIKOBO-)KMPOBA CHCTEMa Mae
3HAUYHMI MOTEeHIiaI /ISl BIIPOBA/PKEHHs Y XapuoBYy IIPOMMCJIOBICTh, CIIPUAIOYN CTBOPEHHIO HOBUX IPOAYKTIB i3 MifiBUIEHNM BMicToM ALA
Ta PO3MIMPEHHIO aCOPTUMEHTY eMy/IbCiHUX MPOAYKTIB, SIKi BiZITIOBiZal0Th Cy4yacCHUM CTaH/apTaM 3/J0pPOBOTI'0 XapuyBaHHS.

KorrouoBi ciroBa: eMysbcifiHa GiTKOBO-)KHPOBA CUCTEMa, HACIHHS JIbOHY, COEBUI LIPOT, aabga-TiHOIeHOBA KUCIOTA, TEXHOIOTIUHI TTOK
Ka3HUKU.
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BCTAHOBJIEHHS 3AJIEXXHOCTI KATAJIITUYHOI AKTUBHOCTI KAJIIM IVIIIEPATY BIJ] YMOB
3BEPITAHHA (c. 27-34)

JI. II. Mopo3oBa, B. A. I'taBatuyk, O. C. MiHees, T. }0. Tkadyenko, JI. II. Mapymiko, C. I. Kopoisuyk, T. I. CaBuyk, A. 1. KosecHuxk,
B. ®. Moryrosa, P. B. MwiocTuBuii

OG6’eKTOM JOCJi/PDKeHHSI € KaTaJiTUYHA aKTUBHICTh Kajiil Iuinepary B peaknii xiMiuHOoro mepeereprdikyBaHHS ITaJbMOBOTO
oJIeTHYy.



IlepeeTepucdikyBaHHSI € Ba)IMBUM METOAOM OTPUMAaHHS JXUPIB 3 HEOOXiJHUMM IIOKa3HHUKAMM, [1OBEPXHEBO-aKTUBHUX PEUOBUH,
aJIbBTepHATUBHOrO GiomasrBa ToIo. IIpoMUCIoBi KaTastizaTopy XiMiyHOTO IiepeeTeprdiKyBaHHS € BUOYXO0-, IIO)KEKOHEOe3IeTHUMH, IIBUJIKO
BTPAYalOTh aKTUBHICTh. BiIbII Ge3MeYHIMY Ta CTIHKMMHY KaTajli3aToOpaMH € IVIIepaTy JY>KHUX MeTaJliB.

JloCJIiPKeHO 3aJIeKHICTh KaTaliTHYHOI akTMBHOCTI Kasiit riinepary (CAS Number 43110-90-3) Bij ymoB 36epiranns. SIk kpurepiit
e(heKTUBHOCTI KaTasIi3aTopy BUKOPHCTAHO Mi/IBUIIEHHS TEeMIIepPaTypH IIJIaBJEHHS ITaJbMOBOTO OJIETHY B Pe3ysbTaTi repeeTeprikyBaHHS
6isbie HiK Ha 12 °C. BUKOpHCTaHO 0JIeTH TaIbMOBHI padiHoBaHMIT BUGiIeHni fe3ogopoBanuii (JCTY 4438:2005, CAS Number 93334-39-5)
3 IIOKa3HUKaMU: TlepokcuHe uynciao 0,18 Y2 O MMosb/Kr, kucaotHe uyncio 0,12 mr KOH/r, Temniepatypa miaBieHHs 22,2 °C.

BcraHoBIIeHO YMOBH, 3a SIKUX KaJtiii minepar 36epirae e eKTUBHICTh: TPUBAJIICTb 36epiraHHs 8 TKHIB 3a TeMriepaTypu 20 °C; TpuBasicTh
36epiranHHs 15 THkHIB 3a Temneparypu 5 °C. PisHuIA TemnepaTyp IIaBJeHHs [T0YaTKOBOTO Ta MepeeTeprdikoBaHOro oJieiHy ckiana 12,5 °C
Ta 13,6 °C BigmoBizHO. 3a MeTOOM XpoMmarorpadiyHOro aHasi3y MiATBep/PKEHO 3MiHy TPUIVIILEPUIAHOTO CKJIaAy IHepeeTepHdikOBaHOTO
oJ1eTHy.

BcTaHOBJIEHO, IO TTPOMMCIOBHUI KaTasli3aTop HATpill MeTHsaT, KW 36epiraBcs 3a IUX YK€ YMOB, BTPATUB e(eKTHUBHICTh. PisHUI
TeMIIepaTyp IUIABJIEHHS II0YaTKOBOI'O Ta IepeeTeprdikoBaHoro oseiny ckiaaa 7,5 °C ta 9,7 °C BigmosigHo.

OpieprxaHi fjaHi 03BOMISAIOTH €(eKTUBHO ITPOBOJUTH IpoLieC MepeeTeprdikyBaHHS XXUPIB Y MPUCYTHOCTI GilbILI CTiMIKOrO KaTasaizaTopy
KaJutiit riinepary, SKuit Moxxe OyTH ITOIIepeiHbO BUPOOJIeH!IT Ta 36epiraTucs Ha Mi/{MIPUEMCTBI.

KurrouoBi ciioBa: kataizaTop nepeeTepudikyBaHHs Kasliii IliliepaT, oJleTH NaJIbMOBUH, TPUIVIILIEPUIHNI CKJIaZl, TeMIIepaTypa IIaBIeHHs.
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PO3POBKA TEXHOJIOTTYHMX IAPAMETPIB CTABLJII3AIII IIOPUCTOI CTPYKTYPU KPEMHEBETOHY
(c. 35-41)

B. I. MapTuHOB, A. O. T'apa, O. A. l'apa

OG6’eKTOM JIOCTiPKEHHsI € Ta30KpeMHe6eTOHHa CcyMill. BupinryeTbcs mpo6semMa CHHXpOHi3allii IMporeciB MOpOyTBOPEHHs Ta 3POCTAHHS
IJIACTMYHOI MIITHOCTI, II0 € OGOB’S3KOBOI0 YMOBOKO 3a0e3IedYeHHs CTaGiIbHOCTI MOPUCTOI CTPYKTYypH. EKCIIEpUMEHTaIbHO BHU3HAYEHO
ONTUMaJIbHI 3HaUeHHs BOIOTBep/oro BigHouieHHs (0,3-0,35), KiJIbKOCTI MeJIEeHOro HeraiieHoro BamHa (10 1,5 %) Ta aaroMiHiEBOrO MOPOLIKY
(0,04-0,1 %), sAKi 3a6e31e4y0Th (GOPMYBaHHS CTiMKOI MOPUCTOI CTPYKTYPH 3 MiHIMaJIBHOIO ITUIACTUYHOI0 MinHicTIo 10,0 KI1a, ZOCTATHBOI IS
TIPOBEZIEHHST aBTOKJIABHOI 06pOOKH. POpMyBaHHS CTAJIOl ITOPHUCTOI CTPYKTYPU 3a0€3IeUyeThCsI CUHTE30M TPHUKAJIBIIIEBOTO TiIpOaOMiHATY,
SIKA € TIPOLYKTOM peakllil MK HeralleHUM BAaITHOM Ta aJIOMiHi€BUM IOPOIIKOM. TpHUKaIbI[ieBUii TiZipOaIOMiHAT BiJOMUI CBOEIO IIBUKOIO
peakIiiifHOI0 37aTHICTIO, 10 3abe3reuye IPUCKOpeHU! Habip MinHocTi. Ile 03BoJIsIE YHUKHYTH OCiIaHHSI MaTepialy Ta cTabimtizyBaru
TIOPUCTY CTPYKTYPH 10 TTOYATKY aBTOKJIABHOI 06po6KU. OTprUMaHi pe3y/IbTaTy I0Ka3yloTh, 0 MiZABUILEHHS KiTbKOCTi aJIIOMiHiEBOTO ITOPOIIKY
ITO3UTHBHO BIUIMBAE HA CTPYKTYPHY MIIIHICTh CyMmilli, TOAi SIK IepeBUINEHHS JOIMYyCTHMOro piBHSI MeJIeHOro HeramreHoro BamHa (1,5 %)
TIPU3BOJUTD JI0 3HIDKEHHS MIiIIHOCTI KiHI[€BOrO IPOAYKTY. TaKM YMHOM BUpIll€Ha BaXKJIMBa KOMIIPOMICHA 3a/1a4ya: CUHXPOHI3allisl IIPOLeCiB
TTOPOYTBOPEHHST KpeMHEGETOHHOI CyMillli Ta 3pOCTy IUIACTHYHOI MII[HOCT] ¥ 9aci B CIiBBiIHONIEHHSAX KOMITOHEHTIB, SIKi HE ITePelIKO/PKAI0Th
TBEPJiHHIO KpeMHeGeTOHHOI CyMilli B 1polieci aBToKIaBHOT 06pOOKY. BUKOPHUCTaHHSI MEJICHOTO HEeralleHoro BaltHa Ta aII0MiHiEBOTO ITOPOIIKY
JIO3BOJISIE JIOCSITTH BUCOKUX CTAHZAPTIB €KOJIOTIYHOCTI 3aBASKA 3HIDKEHHIO 00CATIB TPaJULilHUX PecypciB, y BUPOOHHUMX mporecax. Takum
YMHOM, pe3yJIbTaT! JOCTi/PKEHHSI CTBOPIOIOTH HAYKOBI ITepe/yMOBH J/IsI BIIPOBa/PKEHHS Y BUPOOHUIITBO HOBUX THIIiB €KOJIOTTYHIX Gy/liBEIBHIX
MarepiasliB 3 IOJINIIEHUMH XapaKTePUCTUKAMU.

KurrouoBi coBa: ra30kpeMHE6eTOH, CTPYKTypa, TUIACTUYHA MIIHICTh, peoJIoris, BaITHO, aTFOMiHiEBHII ITIOPOIIOK, B’SKy4e, aBTOKJIAB.
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BHUABJIEHHSA BINVIMBY HAHOMOIHN®IKATOPIB HA 3AKOHOMIPHOCTI ITPOIIECIB
CTPYKTYPOYTBOPEHHS B CUCTEMI T'IIC-TYIMHO3EMHUCTUM LIEMEHT (c. 42-52)

B. M. [lepeB’sinko, I. M. I'puiko, €. I. 3asamp, A. A. [Ipo3z,

l'ncormMHO3eMUCTUH 1IEMEHT CTIliKM y po3YMHaX MarHiro i MOpChKiil BOJi Ta B KOHIJEHTPOBaHMUX po3dnHax Na,SO4 i Mg,S0O, i MeHII
CTIMKMII B pO3YMHAX XJIOPUCTOro HaTpito. OZHUM i3 CIIOCO6iB MiABUIEHHS CTIHKOCTI MMIICOIIMHO3EMUCTOTO IIeMEeHTY i BUKOPHUCTaHHS H0ro
B arpeCUBHUX y XJIOPOKAJIbIII€EBUX BOZAX € CTBOPEHHSI KOMIIO3UILil IIJIIXOM BUKOPHUCTaHHS MogudikaTopis. Lle 03BoJIsIE BUKOPUCTOBYBAaTH
{ioro Ipu TaMIIOHYBaHHi CBEp/AJIOBUHU B yMOBaXx Jiil arpecBHUX Bof. OfHAK Taki lIeMEeHTH MAalOTh CBOI 0OMeXXEeHHS: BOHU He IIPUAATHI /151
06POOKH ITPY BUCOKHX TeMIIepaTypax y aBTOKJIABAaX Ta /[0 BILUIUBY JIeSIKUX KUCIOTHHUX i JIY)KHUX cepejoByl. Hapa3si He BUpilIeHNM SIBIISIEThCS
rpo6sieMa CTiKOCTi eTpUHTITOBOI (ha3y B 3aJI€XKHOCTI BiJi yMOB TBEPZiHHA Ta TEMIIEPATypH.

TeopeTUIHO BCTAHOBJIEHO i eKCTIEPUMEHTAIBHO MiTBEPAKEHO, 10 ONTUMAIbHUI BMICT Cyb(daTy KajbIiito B Komno3umisx I'TI+I'5 3Ha-
XOIMTHCS 3T1JHO PO3paxyHKY B iiaria3oHi Bif 28 % 110 38 % Bijg Macu aytoMiHaTHOTO B’spKydoro. Lle cripusie 361/IbIIEHHI0 YTBOPEHHS €TPUHTITY
Ta JJO3BOJISIE OTPUMATHU CTPYKTYPY LeMEHTHOI'0 KaMeHIO 3i CIeliaIbHUMU XapaKTepuCTUKaMU. B pesysbTati MogudikyBaHHSI HaHOZ0OaBKaMU
JIOCSITHYTO 301L/IBIIEHHS MiITHUX ITOKa3HUKIiB KOMIO3UIiHHNUX MarepiaiB: T'1I:T (70:30) %+0,18 % Harorpy6ok+0,4 % Sika g0 — 70,2 MIla B
MOPiBHAHHI 3 14,67 MIla eTaJJOHHOTO CKJIazy.

Cdepamul TPAaKTUIHOTO BUKOPUCTAHHS € CTBOPEHHS JOPOXKHIX MOKPHUTTIB Ta Tifipoi30AIiiiHIX MaTepiasiB, rigpoTexHiuHe 6yAiBHUIITBO.
YMOBU IIPaKTUYHOTO 3aCTOCYBAaHHSI OTPUMAaHUX Pe3YJIbTaTiB — TeMIepaTypHuil iHTepBas B Mexkax Bif — 15 o 80 °C. OuikyBaHi edekTu Bif,
3aCTOCYBaHHSI — 3MEHIIEHHS yCalouHUX JiehopMaliiii, MOKpaeHHsl TPilMHOCTIMKOCTI, MiZABUIIEHHS MilIHOCTI, 36i1bIIeHHS JOBrOBIiYHOCTI
6EeTOHHUX BUPOOIB Y CKJIaJHUX YMOBAaX €KCILIyaTariii.

KurrouoBi cyroBa: KOMIO3UIiiiHe B>sDKyde, PO3UMH, €TPUHIIT, cTabiTizalis eTpuHriTy, aTIoMiHATHI IIeMeHTH, Cy/Ib(OoaTIOMiHATHI LieMeH-
TH, HAHOMOZAH(iKaTop.



