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This study explores formulation systems for anhydrous cosmet-
ics, specifically, solid shampoos. They have predicted quality indica-
tors and a high level of resource efficiency.

The main issue in designing such systems is the high complex-
ity of optimization, due to technological contradictions between the
product’s functional effect, physicochemical stability, environmental
safety indicators, and composition. This work identifies features
of the multi-criteria optimization method based on the Harrington
desirability function for such systems. It involves normalizing ex-
perimental indicators and aggregating them into an integrated quality
indicator D. Based on this indicator, the formulation composition of
sample S2 is the most balanced across all criteria.

The results are attributed to synergistic interactions among
composition components and the establishment of a nonlinear
dependence between the composition and properties. It has been
shown that the desirability function successfully describes such
interactions. It is shown that the deviation of at least one criterion
beyond the limits of acceptability leads to a sharp decrease in
the integrated assessment. The use of multi-criteria optimization
based on the Harrington desirability function minimizes subjec-
tivity and enables the comparison of alternative compositions of
formulation technological systems.

Multi-criteria optimization using the Harrington desirabil-
ity function could be applied at the stage of laboratory design
of environmentally friendly formulation systems, provided that
technological regimes are adhered to and an identical raw mate-
rial base is used.

Keywords: multi-criteria optimization, formulation technologi-
cal systems, Harrington desirability function, eco-oriented design.
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This study investigates the process of sunflower oil adsorption
purification using acid-activated montmorillonite from the Cherkasy
deposit. The paper considers the change in sunflower oil quality in-
dicators resulting from adsorption treatment with natural dispersed
minerals.

This work reports a comprehensive solution to the problem of
substantiating and devising efficient technology for vegetable oil puri-
fication that simultaneously removes impurities, oxidation products,
as well as heavy metal cations. Process efficiency was evaluated using
physicochemical methods, including determination of acid, color,
peroxide values, mass fraction of phosphorus-containing substances,
moisture, volatile matter, as well as chromatographic-mass spectro-
metric analysis of oil composition.

The results of experimental and pilot-scale studies demonstrate
that the use of acid-activated montmorillonite at a dosage of 1% by oil
mass, a temperature of 90-110°C, and a contact time of 20-30 min,
ensures a reduction in the peroxide value to 3.0-3.9 mmol O/kg,
the color value to 6-9 mg I,, and the mass fraction of phosphorus-
containing substances to 0.01-0.05%.

It has been shown that adsorption purification does not affect the
basic triacylglycerol composition of the oil but promotes the removal
of oxidized compounds that deteriorate its consumer properties and
oxidative stability. The proposed technology could be implemented in
industrial settings without significant modifications to existing pro-
duction schemes; it represents a cost-effective alternative to imported
bleaching clays.

Keywords: sunflower oil, adsorption purification, bleaching,
peroxide value, color value, gas chromatography-mass spectrometry.
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This study explores viscosity-temperature characteristics of Cas-

trol GTX RN-Spec 5W-30 engine oil and its oxidation resistance. The
task addressed investigates the effect of adding SME to diesel fuels on
the timing of oil changes in the engine.

The results showed that the maximum service life of Cas-
trol GTX RN-Spec 5W-30 oil under specified conditions is 12 thou-
sand km when operating on commercial diesel fuel. In the case
of using mixtures of diesel fuel and 10, 20, and 50 vol. % SME, the
maximum service life of cars before oil replacement according to
viscosity-temperature characteristics is reduced from 9 to 6 thousand
km, respectively.

The total base number (TBN) indicator of all experimental samples
of engine oils reaches a critical value after a run of 9 thousand km. In
general, the use of fuel mixtures with biodiesel based on soybean meth-
yl ether in an amount of up to 50 vol. % does not require a significant
reduction in the oil replacement period according to the TBN indicator.

The deterioration in the viscosity-temperature characteristics of
Castrol GTX RN-Spec 5W-30 engine oil is explained by the fact that
biodiesel fuel based on soybean methyl ether has a lower heat of
combustion. The fuel mixtures do not have time to completely burn
in the engine cylinders and, being washed away with the oil into the
sump, partially dilute it.

The accumulation of biodiesel fuel in engine oil also contributes
to a decrease in the alkaline number of Castrol GTX RN-Spec 5W-30
engine oil and accelerates its oxidation process.

The findings made it possible to move from general assumptions
to specific regulations - reducing oil change intervals by 20-50% or
introducing specialized engine oils.

The results of this work could be used in the field of car service
to adjust the mileage limits before oil change when operating cars on
biodiesel fuel.

Keywords: alternative fuels, biodiesel, replacement terms, ser-
vice life.
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The object of the study is updraft fixed-bed gasification process
of corncob biomass with dual catalytic system calcium oxide (CaO)
and palm-fiber-derived activated carbon (AC-PF). This study ad-
dresses the low heating value of corn cob syngas and the high
cost of upgrading catalysts. This study using dual catalyst system
characterization along with both equivalence ratio (0.2, 0.25,
0.3, and 0.35), catalyst loading (4%, 6%, 8% and 10%) and finally
CaO/AC-PF mass ratio (0:1, 1:0, 1:1, 2:1), in addition to this the
final products obtained were analyzed for dual catalyst systems
further through Scanning Electron Microscope, Fourier Trans-
form Infrared Spectroscopy and Brunauer-Emmett-Teller. These
results indicate that by increasing the ER, H, and CH, fractions
increase, whereas CO, decreases, and the lower heating value of
syngas increases, however CO reaches an optimum at ER = 0.3.
Higher catalyst loading tends to decrease H, and CH,4 but increase
CO, which potentially lowers the heating value at high loadings.
Characterization of the catalyst shows that AC-PF has a porous
structure and greater gas-solid contact with enhanced secondary
reactions while addition of CaO creates a composite with surface
species associated with CO, sorption. Low Heating Value of syn-
gas rises at high ER while decreases with the increase in catalyst
loadings due to the minimal contribution of CH4. Our obtained
results feature the demonstrated functional synergetic mechanism
between porous AC-PF and CaO-based CO, sorption, allowing
simultaneous catalytic upgrading and CO, capture in one cheap
dual catalyst system. Such empirical observations would provide
an appropriate foundation for future potential designs and opera-
tion of small-scale biomass gasification units, specifically updraft
reactors to convert corn cob waste at the ER and catalyst loadings
investigated in this study.

Keywords: gasification, updraft, corncob, syngas, CaO, activated
carbon.

References

1. Yadav, V.K., Sharma, A. K., Gacem, A., Pandit, J., Wany, A., Kumar, A.
et al. (2025). Emerging Trends in the Valorization of Agricultural
Waste and Their Utilization in Agricultural, Pharmaceuticals, and
Environmental Cleanup. Waste and Biomass Valorization, 16 (6),
2779-2833. https://doi.org/10.1007/s12649-025-03002-y

2. Lewandowski, W. M., Ryms, M., Kosakowski, W. (2020). Thermal
Biomass Conversion: A Review. Processes, 8 (5), 516. https://doi.org/
10.3390/pr8050516

3. Ariyanti, D., Rimantho, D., Leonardus, M., Ardyani, T., Lisnawati,
Fiviyanti, S. et al. (2025). Valorization of corn cob waste for furfural
production: A circular economy approach. Biomass and Bioenergy,
194, 107665. https://doi.org/10.1016/j.biombioe.2025.107665



10.

11.

12.

13.

14.

15.

16.

. Zhang, J., Chu, Z., Cao, R., Wu, X., Han, K. (2026). A review of re-
source recovery from waste plastics via pyrolysis and gasification.
Fuel, 404, 136319. https://doi.org/10.1016/.fuel.2025.136319

. Tangke Tosuli, Y., Cahyadi, Dafiqurrohman, H., Hermawan, R., Sur-

josatyo, A. (2024). Gasification of sago dreg waste in a top-lit updraft
fixed bed gasifier: Syngas composition and its effect with additional
Al,Oj; as catalyst. Energy Conversion and Management: X, 24, 100775.
https://doi.org/10.1016/j.ecmx.2024.100775

. Tuan, P. D., Minh Quan, L., Nhi, V. T., Huong, H. M., Phung, L. T. K.,

Feng, D. (2022). Enrichment of hydrogen in product gas from a pilot-
scale rice husk updraft gasification system. Carbon Resources Conver-
sion, 5 (3), 231-239. https://doi.org/10.1016/j.crcon.2022.07.003

. Yousef, S., Eimontas, J., Zakarauskas, K., Stritigas, N. (2025).

Oxygen updraft gasification-catalytic reforming of cigarettes
butts for hydrogen-rich syngas production. International Jour-
nal of Hydrogen Energy, 171, 150650. https://doi.org/10.1016/
j.ijhydene.2025.150650

. Bilbao, D. C., Machin, E. B., Pedroso, D. T., Hernidndez, D., Aburto-

Hole, J., Mufioz, L. (2025). Experimental assessment of the energy
potential of pellets produced from beekeeping wastes by updraft gas-
ification. Energy Conversion and Management, 343, 120206. https://
doi.org/10.1016/j.enconman.2025.120206

. Yesilova, N., Tezer, O., Ongen, A., Ayol, A. (2024). Enhancing bio-

mass gasification: A comparative study of catalyst applications in
updraft and modifiable-downdraft fixed bed reactors. International
Journal of Hydrogen Energy, 76, 290-303. https://doi.org/10.1016/
j-ijhydene.2024.05.075

Jancauskas, A., Stritigas, N., Zakarauskas, K., Skvorcinskiené, R.,
Eimontas, J., Buinevi¢ius, K. (2024). Experimental investigation of
sorted municipal solid wastes producer gas composition in an up-
draft fixed bed gasifier. Energy, 289, 130063. https://doi.org/10.1016/
j-energy.2023.130063

Junga, R., Taficzuk, M., Sobek, S., Chabinski, M., Ziétkowski, E., Wer-
le, S. (2023). Effect of the addition of laying hens manure to the straw
on gasification efficiency in updraft gasifier under air atmosphere.
Applied Thermal Engineering, 226, 120269. https://doi.org/10.1016/
j-applthermaleng.2023.120269

Tezer, ., Karabag, N., Ongen, A., Ayol, A. (2023). Gasification perfor-
mance of olive pomace in updraft and downdraft fixed bed reactors.
International Journal of Hydrogen Energy, 48 (60), 22909-22920.
https://doi.org/10.1016/j.ijhydene.2023.02.088

Isik, K. E., Dogru, M., Erdem, A. (2023). Gasification of MDF residue
in an updraft fixed bed gasifier to produce heat and power via an ORC
turbine. Waste Management, 169, 43-51. https://doi.org/10.1016/
j-wasman.2023.06.025

Gorthy, S., Verma, S., Sinha, N., Shetty, S., Nguyen, H., Neurock, M.
(2023). Theoretical Insights into the Effects of KOH Concentration
and the Role of OH- in the Electrocatalytic Reduction of CO, on
Au. ACS Catalysis, 13 (19), 12924-12940. https://doi.org/10.1021/
acscatal.2c06115

Wang, X., Zeng, W., Xin, C., Kong, X., Hu, X., Guo, Q. (2022). The
development of activated carbon from corncob for CO, capture. RSC
Advances, 12 (51), 33069-33078. https://doi.org/10.1039/d2ra05979g

Zhou, B., Bai, B., Zhu, X., Guo, J., Wang, Y., Chen, J. et al. (2024). In-
sights into effects of grain boundary engineering in composite metal
oxide catalysts for improving catalytic performance. Journal of Col-
loid and Interface Science, 653, 1177-1187. https://doi.org/10.1016/
j.jcis.2023.09.148

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

Zhu, Y., Wu, I., Zhang, Y., Miao, Z., Niu, Y., Guo, F., Xi, Y. (2024).
Preparation of hierarchically porous carbon ash composite material
from fine slag of coal gasification and ash slag of biomass combustion
for CO, capture. Separation and Purification Technology, 330, 125452.
https://doi.org/10.1016/j.seppur.2023.125452

Ili¢, M., Haegel, F.-H., Loli¢, A., Nedi¢, Z., Tosti, T., Ignjatovi¢, I. S.
et al. (2022). Surface functional groups and degree of carbonization
of selected chars from different processes and feedstock. PLOS ONE,
17 (11), e0277365. https://doi.org/10.1371/journal.pone.0277365

Ali, R., Aslam, Z., Shawabkeh, R. A., Asghar, A., Hussein, L. A. (2020).
BET, FTIR, and RAMAN characterizations of activated carbon from
wasteoil fly ash. Turkish Journal of Chemistry, 44 (2), 279-295.
https://doi.org/10.3906/kim-1909-20

Stanienda-Pilecki, K. J. (2019). The importance of Fourier-Transform
Infrared Spectroscopy in the identification of carbonate phases dif-
ferentiated in magnesium content. Spectroscopy, 34 (6). Available at:
https://www.spectroscopyonline.com/view/spec0619-pilecki

Dai, F.,, Zhuang, Q., Huang, G., Deng, H., Zhang, X. (2023). Infra-
red Spectrum Characteristics and Quantification of OH Groups in
Coal. ACS Omega, 8 (19), 17064-17076. https://doi.org/10.1021/
acsomega.3c01336

Martinez de Salazar Martinez, E., Alexandre-Franco, M. F., Nieto-
Sanchez, A. J., Cuerda-Correa, E. M. (2024). Exploring the role of sur-
face and porosity in CO2 capture by CaO-based adsorbents through
response surface methodology (RSM) and artificial neural networks
(ANN). Journal of CO2 Utilization, 83, 102773. https://doi.org/
10.1016/j.jcou.2024.102773

Tavizon-Pozos, J. A., Cervantes-Cuevas, H., Garcia-Camacho, G. G.,
Chavez-Esquivel, G., Acosta-Najarro, D. R. (2025). Biodiesel Produc-
tion Using K-Sr/CaO and CaO Catalysts Derived from Eggshells
by Canola Oil Transesterification. ACS Omega, 10 (7), 6827-6838.
https://doi.org/10.1021/acsomega.4c09118

Koo-amornpattana, W., Phadungbut, P., Kunthakudee, N., Jonglertju-
nya, W., Ratchahat, S., Hunsom, M. (2023). Innovative metal oxides
(Ca0, SrO, MgO) impregnated waste-derived activated carbon for
biohydrogen purification. Scientific Reports, 13 (1). https://doi.org/
10.1038/541598-023-31723-4

Quan, C., Wang, M., Gao, N,, Yang, T., Li, R. (2023). In situ adsorp-
tion of CO2 to enhance biomass gasification for hydrogen produc-
tion using Ca/Ni based composites. Journal of the Energy Institute,
108, 101229. https://doi.org/10.1016/j.j0ei.2023.101229

Micheli, F., Mattucci, E., Courson, C., Gallucci, K. (2021). Bi-Func-
tional Catalyst/Sorbent for a H2-Rich Gas from Biomass Gasification.
Processes, 9 (7), 1249. https://doi.org/10.3390/pr9071249

Zhu, M., Wang, Q., Wang, S. (2025). Recent Advances and Future
Perspectives in Catalyst Development for Efficient and Sustain-
able Biomass Gasification: A Comprehensive Review. Sustainability,
17 (16), 7370. https://doi.org/10.3390/su17167370

Cerone, N., Zimbardi, F., Contuzzi, L., Baleta, J., Cerinski, D.,
Skvorcinskiené, R. (2020). Experimental investigation of syngas
composition variation along updraft fixed bed gasifier. Energy Con-
version and Management, 221, 113116. https://doi.org/10.1016/
j-enconman.2020.113116

Mohanty, R., Mahanta, P., Mahapatro, A., Sharma, R. P. (2025).
Catalytic gasification of pinewood biomass in a fluidized bed
reactor with dolomite, limestone, and activated carbon: An ex-
perimental study. Energy, 325, 136131. https://doi.org/10.1016/
j-energy.2025.136131



30. Liu, C., Huang, Y., Niu, M., Pei, H., Liu, L., Wang, Y. et al. (2018).

Influences of equivalence ratio, oxygen concentration and fluidization

velocity on the characteristics of oxygen-enriched gasification prod-
ucts from biomass in a pilot-scale fluidized bed. International Journal
of Hydrogen Energy, 43(31), 14214-14225. https://doi.org/10.1016/
j-ijhydene.2018.05.154

DOI: 10.15587/1729-4061.2026.357229

EFFECT OF MODIFYING THE SURFACE OF
CARDBOARD WITH ALUMINUM HYDROXYL
CHLORIDE SOLUTION ON THE INDICATORS OF THE
CONTACT ANGLE AND SURFACE ENERGY (p. 51-61)

Tetiana Roik

National Technical University of Ukraine “Igor Sikorsky Kyiv
Polytechnic Institute”, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0002-4930-0173

Yevheniia Bychkar

National Technical University of Ukraine “Igor Sikorsky Kyiv
Polytechnic Institute”, Kyiv, Ukraine

ORCID: https://orcid.org/0009-0002-0351-4966

Volodymir Oliynyk

National Technical University of Ukraine “Igor Sikorsky Kyiv
Polytechnic Institute”, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0003-3117-2780

This study investigates the process of cardboard surface modifica-
tion with an aqueous solution of Al,(OH),Cly_, and its effect on the in-
dicators of contact angle and surface charge of dissolved substances in
cardboard for the manufacture of packaging and disposable tableware.

The task addressed relates to the lack of a technological approach
to modifying the surface of cardboard, which would simultaneously
enable high adhesion between cardboard and polymer by controlled
change in wettability and surface energy without loss of its barrier
properties. A solution option is to improve the technology of modi-
fying cardboard for the production of disposable tableware with an
aqueous solution of Al,(OH),Cly_,

The experimental studies involved manufacturing a series of
cardboard samples with different compositions, determining the
contact angle by the lying drop method and the surface charge of dis-
solved substances. The effect of surface treatment on the indicators
of the contact angle and surface charge of dissolved substances of
cardboard for the manufacture of packaging and disposable tableware
has been established. It was found that the contact angle decreases to
82.8-84.7° compared to 91.8-93.4° for unmodified samples (without
applied polymer) and 116.1-116.6° versus 112.1-115.9°, respectively,
for samples with a polymer coating. At the same time, the surface
charge of dissolved substances increases from -18.3-25.9 to -51.3—
54.1 pg-equiv./l, that is, by 2-3 times.

The results indicate that the treated cardboard samples have bet-
ter wettability. This property will contribute to better contact between
the cardboard surface and the polymer melt during its application and
subsequent gluing of the structural elements of an article.

The proposed approach to modifying the cardboard sheet is
promising for further implementation in industrial processes, in par-
ticular to produce packaging materials and disposable tableware. This
will make it possible to influence the barrier properties of the finished
cardboard paper, as well as to improve the functional properties of
packaging and disposable tableware made of modified cardboard

Keywords: laminated cardboard, raw material modification,
contact angle, cationic charge
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The object of the study - the formation mechanism of Zn-Al
nitrate, Zn-Al tripolyphosphate, Ni-Al carbonate and Ni(II)-Ni(III)
carbonate layered-double hydroxides (LDHs).




To calculate the composition of the precipitate at the LDH forma-

tion stage, the following hypotheses were proposed:

1) basic salt hypothesis (BSH): all cations completely precipitate,
then OH ions replace the anions;

2) variable cation composition hypothesis (VCCH): the prep
cipitate is formed by a saturated “guest” cation, and subsequently the
amount of the “host” cation increases.

Potentiometric titration with a glass electrode was used to deter-
mine the LDH formation mechanism.

A two-stage formation mechanism was observed for Zn-Al-NO;
LDH. At the first stage, aluminum hydroxide forms (pH = 6.47) via the
formation of the hydroxo salt AI(OH), ¢67(NO3),.333 (pPH = 4.98). At the
second stage, LDH formation proceeds through intermediate stages:
at pH = 7.36, the is composition Zng gAly ,(OH); 20(NO3); 00 (BSH) or
Zng 667A10,333(OH)2(NO3); 667 (VCCH), at pH = 9.35, the composition
is ZnggAlg2(OH); 93(NO3)o27 (BSH) or Zng793Alg207(OH)2(NO3)0,204
(VCCH).

A two-stage mechanism is characteristic of Zn-Al-P;0,9 LDH. At
pH = 6.25, the hydroxo salt AI(OH); 6(P3010)0,067 is formed, whereas
at pH = 9.25, LDH with the composition Zng gAlg 2(OH),,00(P3010)0,040
is obtained. For Zn-Al LDH, a pH range of 7-10 is recommended.

It was found that during the formation of Ni-Al-CO; LDH,
the stage of Al hydroxocompound formation is absent due to the
complete irreversible hydrolysis of Al** in the presence of COSZ’.
At pH = 6.5, the precipitate NiggAlp2(0m)1,066(CO3)0,567 (BSH) or
Nig 624Al0,376(OH)2(CO3)0,376 (VCCH) is formed, which is transformed
into LDH upon further alkalization. The synthesis of Ni-Al-CO; LDH
should be carried out at pH = 8-11.

A single-stage formation mechanism is determined for
Ni(II)-Ni(III)-CO; LDH, with a recommended synthesis pH range
of 10-11.

Comparative analysis shows that the VCCH better describes the
change in the precipitate composition during LDH formation

Keywords: potentiometric titration, formation mechanism, Zn-
Al LDH, Ni-Al LDH, Ni(ID)-Ni(IIT) LDH
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This study explores the technological process of ammonia synthe-

sis in a synthesis column as a complex multi-tonnage chemical and

technological facility with a transport delay and variable state param-

eters. The task addressed relates to the lack of quantitative assessment

of the impact of catalyst degradation on the dynamic characteristics

of the facility, in particular on the transport delay and the stability




margin, which complicates the determination of the limits of effective

equipment operation and timely adoption of technological decisions.

As a result of analysis, it was established that a decrease in the
synthesis gas flow rate by 10% leads to an increase in the transport
delay time from 61 s to 67 s and a decrease in the stability margin in
terms of modulus from 15.7 dB to 15.0 dB. It is shown that restoring
the stability margin to the base level is possible by reducing the gain
factor by 8%, which, in turn, is accompanied by an increase in the
steady-state error to 8.39%, that is, a deterioration in the control ac-
curacy and deviation of technological parameters from the set values.

The results are based on the use of the stability margin in terms of
the modulus as an integral indicator sensitive to changes in the param-
eters of the object’s state, which makes it possible to quantitatively link
the degradation of the catalyst with the dynamic characteristics of the
control system. The established patterns are explained by the fact that
an increase in the transport delay causes an additional phase shift in the
system and reduces the stability margin, while a decrease in the gain
factor increases stability, but leads to an increase in the steady-state er-
ror, forming a compromise between stability and accuracy.

The practical value of the results is the possibility of their use for
assessing the technical condition of the ammonia synthesis column, de-
termining the limit modes of its operation, and substantiating the time
of catalyst replacement. The application of the findings is appropriate
under conditions of quasi-stationarity of the process, limited distur-
bances. and the use of linearized mathematical models of the object.

Keywords: combined mathematical model, ammonia synthe-
sis column, transport delay, stability margin, catalyst degradation,
steady-state error.
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BU3HAYEHHS OCOBJIMBOCTEN BATATOKPUTEPIAJILHOY OIITUMI3ALIIT IIPY CTBOPEHHI ®OPMYJIALIIITHUX
CHCTEM BE3BOJJTHUX KOCMETHUYHUX 3ACOBIB (c. 6-16)

T. B. IBanimrena, 3. C. Yepemns, A. I1. Maraiiiayk

O6>eKTOM JI0CTiKEHHS € GOpMYIALINHI crcTeMU 6e3BOAHUX KOCMETUYHUX 3ac00iB, a came TBep/i laMIyHi. BOHM MaoTh ITPOrHO30BaHi
TIOKa3HUKU SIKOCTi Ta BUCOKHH piBeHb pecypcoedeKTHUBHOCTI.

OCHOBHOO ITPOGJIEMOIO CTBOPEHHSIM TAaKHX CHCTEM € BHCOKA CKJIAIHICTh ONTHMI3aIlii, 1[0 06yMOBJIEHa TEXHOJIOTIYHIMH CYIIePEYHOCTS-
MU MK (yHKIIOHAJIBHOIO Ji€I0 MPOAYKTY, foro (i3nko-XiMiqHOI0 CTaGiIbHICTIO, TIOKa3HUKAMH €KOJIOriYHOI 6e3IeKy Ta CKIaioM. Y po6oTi
BH3HA4YEeHHi 0COGJIMBOCTI NMPOBEJEHHA MeToAly 6araToKpuTepiaabHOI onmTUMisanii Ha ocHOBi GyHKIii 6axkaHoCTi XappiHITOHA /A TaKUX
cucreM. BiH mepenbadae HOpMastizamio eKCIIepUMEHTAIBHIX MTOKA3HUKIB Ta iX arperyBaHHsI B iHTeTpasIbHUI MOKa3HUK sikocTi D. 3a iHre-
IPaJIbHAM MOKAa3HUKOM SIKOCTi BCTAHOBJICHO, 1[0 PEIeNTYPHUI CKJIaZl 3pa3Ky S2e Hai6iibIr 36a1aHCOBAaHUM 32 BciMa KpuTepism. OTpuMaHi
pe3yJIbTaTy IOSICHIOIOThCS CMHEPreTUYHUMU B3a€EMOZISIMU KOMIIOHEHTIB CKJIaZly Ta BUHUKHEHHSIM HesIiHiIHOI 3a/eXHOCTi MK CKIafoM i
BJIACTUBOCTSIMU. JloBeJieHO, 1110 Taki B3aeMOZii B/laIo OIUCYIOThCS (hyHKIielo 6aykaHocTi. [Toka3aHo, 110 BiAXMIEHHS X04a 6 OZJHOTO KpUTepito
32 MeXXi MPUIHATHOCTI IPU3BOJUTH [I0 Pi3KOT0 3HIDKEHHS iHTeTpaIbHOI OIIHKY. BUKOpHCTaHHS 6araToKpuTepiaIbHOI ONTHMIi3allii Ha OCHO-
Bi (pyHKuii 6axxaHoCTi XappiHrToHa MiHIMi3ye Cy6’eKTUBHICTD Ta HaJja€ MOXUIMBICTD ITOPiBHIOBATH aJIETEPHATUBHI CKIaZN (GOPMYIIAIiHNX
TEXHOJIOTIYHMX cHUCTeM. BaratokpurepiasbHa onTuMizanis 3a oromoroo GyHKIii 6axaHocTi XappiHrroHa Moyxke OyTH BUKOPHCTaHa Ha eTarli
J1aGopPaTOPHOTO ITPOEKTYBAHHSI €KOOPiEHTOBAHUX (POPMYJISALIHMX CUCTEM 32 YMOBHU JIOTPUMAHHS TEXHOJIOTTYHMX PEXXUMIB Ta BUKOPHUCTAHHS
iIleHTUYHOI CHPOBMHHO]I 6a3U.

Kurrouogi c1oBa: 6araToxprTepiaspHa ONTHMI3alis, GopMysIAIifiHi TeXHOJIOTiHI crcTeMH, QYHKIIist 6axkaHOoCTi XappiHITOHA, eKOOpieH-
TOBaHe IIPOEKTYBaHHS.
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AJZICOPBIIIMHE OUYUINEHHA COHAITHUKOBOT OJIIf 3 BHKOPUCTAHHAM KHMCJIOTHO-AKTUBOBAHOT'O
MOHTMOPHJIOHITY TA OIITHKA SIKOCTI (c. 17-26)

JI. B. ®iankoBceka, B. M. Bangypa, M. €. Ceparox, M. M. I'yazenko, A. B. AHToHeHKO, B. C. Muxaiutuk, O. B. BacuwinmmHa

OG’€KTOM JIOCTiZPKEHHS € afcopOIiiifHe OUMIEHHS COHSLIHUKOBOI OJIill i3 BUKOPUCTAaHHSIM KHCJIOTHO-aKTMBOBAHOTO MOHTMOPHJIOHITY
Yepkacbkoro pogosuiia. [IpegMeToM JJOCIiKEHHs € 3MiHA SIKICHMX NOKa3HUKIB COHSIIHMKOBOI 01 BHaCJi/[0K a/icopOiiiiHoi 06po6OKu
TIPUPOAHUMHU AUCIEPCHUMU MiHepasaMu. Y po60Ti pO3IISHYTO KOMILIEKCHE BUPIIIeHHS HAayKOBO-TIPUKJIAHOI IPo6IeMy 06T pyHTYBaHHS
Ta PO3POOKH eeKTUBHOI TeXHOJIOTI] OUMIIEeHHsI POCINHHUX OJIiHf i3 O[HOYaCHUM BHZAAJICHHIM XapaKTePHUX [[OMIIIOK, TPOAYKTiB TePBUH-
HOTO Ta BTOPMHHOT'O OKVCJIEHHS, a TAKOX CJIJJOBUX KLJIBKOCTEl KaTiOHIB BAYKKUX MeTaJliB. [IJIs1 OLiHKY e(eKTUBHOCTI IIPOIleCy BUKOPUCTaHO
KOMILJIEKC (pi3UKo-XiMiYHUX METOZIB aHasIi3y, BKJIIOYAI0UYM BU3HAUEHHS KHCJIOTHOrO, KOJIPHOIO Ta MEPOKCHAHOIO 4HceJ, MacoBOI 4aCTKU
¢ocdopoBMiCHUX pedOBUH, BOJIOTU U JIETKUX PEUYOBHH, a TAKO)XX XPOMATO-Mac-CIIEKTPOMETPUYHUI aHaJIi3 sIKICHOTO CKJIafy oJIil. 3a pe3ysib-
TaTaMH eKCIIepHMEeHTaIbHO-ITPOMUCIOBHUX JOCJI/KEHb Oy/I0 MiATBep/HKEeHO e(eKTUBHICTh 3aCTOCYBAaHHS aKTHBOBAHOTO MOHTMOPHJIOHITY
JUIsL OUUILIEHHs 0J1il. AZICOPOEHT BHOCHUBCA Y KiJIbKOCTi 1% /10 Macu IIPOAYKTy 3a TemnepaTypu 90-110°C 3 TpuBasicTIo KOHTaKTy 20-30 XB. 3a
TaKUX YMOB IIEPOKCHU/IHE YMCJIO 3MeHIyBasocs 10 3,0-3,9 Mmosb O2/kr. KosipHe unciio 3HIKyBasocs Ao 6-9 mr 12. MacoBa yacTka ¢ocdo-
POBMICHUX pedoBUH cTaHoBMUIIA 0,01-0,05%.

ITokazaHo, 1[0 azcopOIiifHe OUNIIeHHST He BIUIMBAE Ha 6a30BUU TPUITIIEpUAHUN CKJIaZ, OJTii, aje CIIpusie BUJAJIEHHIO OKUCHEHUX CIT0-
JIYK, SIKi TTOTipIIyIOTH T1 CIIOXKMBYi BIACTUBOCTI Ta OKMCHIOBAJIBHY CTA0LIbHICTh. 3aIIPOIIOHOBaHA TEXHOJIOTIS aicOPOLiTHOTO OYHMIEHHS MOXKe
GyTH peasi3oBaHa y IPOMHUCJIOBUX YMOBax 6e3 CYTTEBHMX 3MiH iCHYIOUMX CXeM BHPOOHMUIITBA Ta € EKOHOMIUHO JIOLIJIBHOIO JIbTEPHATHUBOIO
iMIIOPTHUM Bi/IGi/TFOBAJIbHUM TJIMHAM.

KorrouoBi ciioBa: COHSIIIHUKOBA OJisl, a/cOpOIiliHe OYMINEHHS, Bif0iTIOBaHHS, MEPOKCHUJHE YHCJIO, KOJipHE YHCJIO, XPOM-Mac-
CITEKTPOCKOITis.
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BU3HAYEHHA BILVINBY JIOBABOK COEBOT'O METHJIOBOI'O E®IPY 10 TOBAPHUX /IU3EJIbHHUX ITAJIMB HA TEPMIHHN
3AMIHH OJIMBU B JU3EJIbHOMY ABUI'YHI 1,5 RENAULT MOJEJII K9K (c. 27-35)

B. M. MeasHuk, M. M. I'nu, 1. 4. 3axapa, I. M. MukuTii

OG6’eKTOM OCTi/PKEHHS OY/IH B’sI3KiCHO-TeMITepaTypHi MTOKa3HUKU MOTOPHOI onuBU Castrol GTX RN-Spec 5W-30 Ta ITOKa3HUKHU CTiFIKOCTI
JI0 OKUCJ/IeHHs. B po6oTi BupilyeThcs Ipo6sieMa BIUIUBY I0/laBaHHS /10 AU3eJIbHUX 1aauB SME Ha TepMiHU 3aMiHH OJIMBU B ABUTYHI.

PesysibTaTi AOCIiZPKeHDb ITOKA3aJIH, 10 MaKCHMaJbHUM TepMiH excriayaraliii onnuBu Castrol GTX RN-Spec 5W-30 B 3ajaHHUX yMOBax
CTaHOBUTH 12 THC. KM 32 YMOBU POOOTH Ha TOBAPHOMY JU3eJIbHOMY IaJINBI. Y pa3i BUKOPUCTAHHS CyMmileil u3esibHoro maausa Ta 10, 20 i 50%



00. SME TpaHUYHUI TepMiH eKCIUTyaTallil aBTOMOOIIIB ZI0 3aMiHM OJIMBH 3a B’s13KiCHO-TeMIT€paTypHUMH IIOKa3HUKAMU 3HIDKYEThCS Bift 9 10
6 THC. KM BiJJITIOBiIHO.

[Toka3HUK 3arajpHOro JyxkHoro ymciaa (TBN) ycix mocmifHuX 3pa3kiB MOTOPHMX OJMB HaOyBa€ KPUTHUYHOIO 3HAYEHHs 3a IMPOOGiry
9 THC. KM. 3arajioM, BUKOPHCTaHHS MaJWBHUX CyMmilieil 3 6ioAW3eJbHUM IMaJMBOM Ha OCHOBI COEBOTO METHJIOBOTO edipy B KiJbKOCTI
710 50% 06. He BUMarae CyTTEBOIO CKOPOUEHHSs TepMiHy 3aMiHU OJIMBU 3a Ioka3HuKoM TBN.

TloripiieHHs1 B’sI3KiCHO-TeMIIepaTypHUX MOKa3HUKIB MOTOpHOI ouBU Castrol GTX RN-Spec 5W-30 MOSICHIOETbCSL TUM, 1110 Giofu3esibHe
T1aJIMBO Ha OCHOBI COEBOTO METUJIOBOTO edipy Mae HIDKUY TEILIOTy 3ropsaHH:. Tofii maauBHi cyMillli He BCTUTalOTh TOBHICTIO 3TOPSTH B LIUJIiH-
Jipax ABUTYHA i 3SMUBAIOYMCh 3 OJIMBOIO Y ITiJIJIOH YaCTKOBO PO3Pi/PKYIOTh Ti.

HakornmueHHsT 6iojM3e/JpHOTO TNaJMBa B MOTOPHIN OJIMBI TaKOX CIIPHSE 3HIDKEHHIO JIY)XHOTO YMCIa MOTOPHOI OJIMBU MapKy
Castrol GTX RN-Spec 5W-30 Ta NpUIIBUALIYE MPOIieC 11 OKUCIEHHS.

Pe3ysnbTaTi J03BOIMIA TIEpeTH BiJ| 3arajJibHUX NPUIYLIEHb /0 KOHKPETHUX peIVIaMeHTiB — CKOPOYEeHHs iHTepBaJiB 3aMiHU OJIUBHU
Ha 20-50% a60 BIPOBAHKEHHSI CIIeliali30BaHUX MOTOPHUX OJIVB.

OTtpuMaHi B po6OTi pe3y/IbTaTi MOXKYTb OyTH BUKOPHCTaHi B c(hepi aBTOCEPBICy /1T KOpeTryBaHHS I'PaHUYHUX TEPMiHiB IIpo6iry f0 3aMiHN
OJIMBU IIPU eKCILTyaTallii aBToMo61/1iB Ha 6io13e/IbHOMY ITaJIHBi.

KurrouoBi cioBa: ajipTepHaTUBHI NanBa, 6i0f13e/1bHe [TaauBo, TEPMiHN 3aMiHU, pecypc po6GOTH.
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MOKPAIIEHHS AKOCTI CUHTE3-TA3Y ITPH BUCXITHIV TASUPIKALI KYKYPYI3THUX KAYAHIB 3
BUKOPUCTAHHSIM KATAJII3ATOPA HA OCHOBI CAO/AKTHBOBAHOTI'O BYTL/L/II HA ITAJIbMOBOMY
BOJIOKHI (c. 36-50)

Purbo Suwandono, Widya Wijayanti, Nova Risdiyanto Ismail, Dzulfikar Johan Akbar, Muhammad Reza

O6’eKTOM JIOCTiHKEHHS € TIporec rasudikariii 6iomacu KyKypyA3ssHUX KadaHiB y ¢ikcoBaHOMY Iapi 3 BUCXiJHUM IIOTOKOM 32 {0TIOMOT0I0
TIOABIMHOT KaTaTiTUYHOI CUCTEMHU, 10 CKJIaJaeThcsl 3 OKCHAY Kautbllifo (Ca0) Ta aKTHBOBAHOTO BYTiJUIS, OTPUMAHOTO 3 ITaJbMOBOTO BOJIOK-
Ha (AC-PF). ¥V npoMy J0CTiZPKEeHH] PO3IVIS/IAIOTECS TUTAHHS HU3BKOI TETUIOTH 3TOPSHHS CHHTe3-Tasy 3 KyKypyA3sSHUX KayaHiB Ta BHCOKOI
BapTOCTi KaTaJi3aTopiB /i Horo ounIieHHs. Y IbOMy JOC/i/PKeHHI BUKOPUCTOBYEThCS XapaKTePUCTUKA TOBIIHOI KaTaJiTUYHOI CUCTEMU
pasom i3 koedirienToM exBiBaseHTHOCTI (0,25 0,25; 0,3 Ta 0,35), 3aBaHTAKEHHIM KaTtaiizaTopa (4%; 6%; 8% Ta 10%) i, HapeITi, MACOBUM CITiB-
BigHOmeHHAM CaO/AC-PF (0:1; 1:0; 1:1, 2:1), KpiM TOTO, OTpUMAaHi KiHIIeBi TPOAYKTH OYJIH JOAATKOBO IIPOAHaTi30BaHi /I TIO/BIIfHIX KaTa-
JITUYHUX CHUCTEM 3a ZI0TIOMOT'00 CKaHYIOUOT'0 eJIEKTPOHHOTI0 MiKPOCKOIa, iH(ppauepBOHOI CIIeKTPOCKOIii 3 Pypre-IIepeTBOPEHHSIM Ta METOLY
Bpynayepa-Emmera-Tesutepa. Lli pe3ysibTaTi BKa3yIoTh Ha Te, 10 3i 3611blIeHHSAM KoedinienTa eksiBasentHocti (ER) wactku H, Ta CH,4 3poc-
TaIOTh, TOA Ik CO, 3MEHIIYEThCS, @ HIDKYA TETJIOTa 3TOPSIHHSI CUHTE3-Ta3y 30i1bIyeThest, ofHak CO gocsirae ontuMymy pu ER = 0,3. Binbuie
HaBaHTAXXEHHS KaTali3aTopa, K MpaBwIo, 3MeHIrye H, Ta CHy, aze 36impmrye CO, 1[0 TOTEHI[iITHO 3HIKY€ TEIUIOTY 3TOPSTHHS TP BUCOKHX
HaBaHTKEHHX. XapaKTepUCTHKA KaTaizaTopa mokasye, 1mo AC-PF Mae mOpUCTy CTPYKTYpy Ta GLIBIINIT KOHTAKT rasy 3 TBEpJUM TiIOM 3
TTOCUJIEHVMY BTOPMHHUMU peakLisiMu, ToZi K fogaBaHHs CaO CTBOPIOE KOMITO3UT 3 TOBEPXHEBUMH BHIaMU, IIOB>I3aHUMH 3 copouieto CO,.
Hu3bKa TEIIOTBOPHA 3[jaTHICTh CHHTE3-Ta3y 3pOCTaE IpU BUCOKOMY KoedirienTi Buxoxny (ER), Tozi sik Tipy 36i/IbIIIeHHI 3aBaHTa)KEHHSI KaTa-
JrizaTopa BOHA 3HIDKYeThCS yepe3 MiHiManpHUI BHecok CH,. OTpuMaHi HaMU pe3y/IbTaTé JeMOHCTPYIOTh (DyHKITIOHAIBHUI CHHEPreTHIHNN
MexaHi3m Mix mopuctuM AC-PF Tta cop6rieto CO, Ha ocHOBi CaO, 1110 Z03BOJISIE O{HOYACHO 3/ilICHIOBATH KaTaTiTUYHE 30araueHHs Ta YJI0B-
moBaHHsA CO, B ofHill Heoporili cucremi 3 mozBiliHMM KaTasizaropom. Taki eMIipuyHi CriocTepe)KeHHs CTaHYTh HAJIEXKHUM MiATPYHTAM
Ji71s1 MAalOyTHIX IOTEHI{fHNX ITPOEKTIiB Ta eKCILIyaTallii MaJoMacIITabHUX YCTAaHOBOK razudikarii 6iomacy, 30kpeMa peakTopiB 3 BUCXIJHUM
TIOTOKOM, /I TIepepoOKH BifIXOAIiB KYKypy/3dHNX KadaHiB mpu KK Ta 3aBaHTa)KeHHI KaTasi3aTopa, JOCIi/PKeHNX y I{bOMY JOCIIi/PKEeHHI.

KurrouoBi cioBa: rasudikarisi, BUCXiZIHUII OTIK, KyKypy/3sHi KayaHU, cuHTe3-ra3, CaO, aKTHBOBaHe BYTi/UIA.
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BUABJIEHHSA BIIUBY MO/TU®IKAIIIT IIOBEPXHI KAPTOHY PO3YHTHOM I'IPOKCUXJIOPULY
AJIFOMIHIIO HA IIOKAZHHUKH KPAIMOBOT'O KYTA 3MOUYYBAHHA TA IIOBEPXHEBOT EHEPTII (c. 51-61)

T. A. Poik, €. C. Buukap, B. I'. OxifiHuK

OG6’eKTOM JIOCJTi/KEHHS € TIpoliec ToBEepXHeBoI Moandikarii kaproHy BogHUM po3dnHoM Aly(OH),Cls_, Ta Ti BIIJTMB Ha TOKAa3HUKH Kpaifo-
BOr0 KyTa 3MOUYYBaHHs Ta 3aps/ly IIOBEPXHi PO3YMHEHUX PEYOBHUH KapTOHY /Il BUTOTOBJIEHHS ITaKOBAHb Ta OJJHOPA30BOr'0 IIOCYZAY.

BupinryBasiack mpo6JieMa BiICyTHOCTI TeXHOIOT YHOro Mifixoy Mogudikaliii moBepxHi KapToHY, SKUI J03BOJIUTH O[HOYACHO 3a6e3Medn-
TH BUCOKY aZire3ifo Mk KapTOHOM i IoJliMepoM IIUISIXOM KepOBaHOI 3MiHM 3MOYyBaHOCTI Ta TIOBEPXHEBOI eHeprii 6e3 BTpaTu foro 6ap’epHUX
BJIACTUBOCTe1. BapiaHTOM BUIIIEHHS € Y[OCKOHAJIEHHS TEXHOJIOTi1 MoAudiKalil KapToHy /11 BUPOGHUIITBA OIHOPA30BOT0 ITOCY/Y BOJHUM
pozurHOM Aly(OH),Cls .

ExcriepuMeHTasIbHi JOCTiPKeHHs MOoJIsATrald y BUTOTOBJIEHH] cepiil 3paskiB kapTOHy 3 Pi3HMM CKJIa/[OM, BU3HaYeHHi kpaifoBoro xyra
3MOYYBaHHSI METOZ[OM JIeXKaJoi KparlyIi Ta 3apsAy IMOBEPXHi PO3UMHEHNX PEYOBHH. BCTaHOBJIEHO BILJIMB ITOBEPXHEBOI 0OPOOKH HA TOKA3HUKU
KpaloBOro KyTa 3MOYyBaHHS, 3apsily IOBEPXHi pO3UMHEHUX PEUOBUH KapTOHY JJIs1 BUTOTOBJIEHHS ITaKOBaHb Ta OAHOPA30BOro mocyzhy. Bera-
HOBJICHO, 1110 KPafloBUIi KyT 3MOUYBaHHS 3MEHILYEThCS /10 82,8-84,7° MOpiBHAHO 3 91,8-93,4° 1u1st HeMoaUdikoBaHUX 3pa3KiB(6e3 HaHEeCeHOTo
nosiMepy) Ta 116,1-116,6° nporu 112,1-115,9° BiAnoBifHO AJ1s1 3pasKiB i3 MoJiMEPHUM OKPUTTSIM. IIpH 1IbOMY 3apsij] TOBEPXHi PO3UMHEHUX
pedoBHH 3pocTae 3 -18,3-25,9 10 -51,3-54,1 MKT-eKB./JI, TOOTO y 2-3 pa3u.



OTprMaHi pe3y/IbTaTH CBijYaTh, 1[0 06po6IeHi 3pa3Kky KapTOHY MalOTh Kpallly 3MOYyBaHICTb. Taka BJIACTUBICTh CIIPUATHME KPAIIOMY KOH-
TaKTy Mi>K ITOBEPXHEI0 KapTOHY Ta PO3ILIABOM I10JTiMepy NP 0ro HaHeCeHHi Ta Mofla/IbIIOMY CKJIeFOBAaHHI KOHCTPYKTUBHUX €JIeMEHTIB BUPOOy.
3anponoHoBaHUM miaxiz Moaudikallii KapTOHHOTO MOJOTHA € MEPCHeKTUBHUM [T MOAAJIBIIOr0 BIPOBA/PKEHHS Y BUPOOHUUI MpolLiecH,
30KpeMa y BUPOOHHUIITBO MAKyBaJIbHUX MaTepialiB Ta OHOPa30BOro MocyAy. Lle acTe MOXXJIMBICTD BIIMBATH Ha 6ap’€pHi BJIACTHBOCTi TOTOBOTO
KapTOHHOT'O BUPOOY, 03BOJIUTS MiIBUIUTH (DYHKIIIOHAIBHI BJIACTUBOCTI ITAKOBaHb Ta OZIHOPA30BOTO MOCYAY 3 MOAM(iKOBAaHOTO KapTOHY.
Kirrouogi coBa: jaMiHOBaHUIT KapTOH, MoAM(iKallisi CHPOBMHU, KPaliOBUil KyT 3MOUyBaHHSs, KaTIOHHUI 3aps/l.
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BU3HAYEHHS MEXAHI3MY ®OPMYBAHHS ITUHKOBHUX TA HIKEJIEBUX ITOABIMHO-IIIAPYBATHX
TIAPOKCHIB (c. 62-71)

B. JI. KoBasieHko, A. 10. BopuceHko, /. A. Auapees, A. 10. lomipa, O. O. [lemuenko, B. A. Korok, B. Y0. MegsHuK,
A. A. Cyxomutus, I. B. Illykurin, B. B. BepOuubKuii

OG’eKT JOCTi/PKeHHsT — MeXaHi3M ¢opMyBaHHsI Zn-Al-HiTpatHux, Zn-Al-trpunosigocdarnux, Ni-Al-xap6onaraux u Ni(II)-Ni(III)-
KapOOHATHUX MOABifiHO-1IapyBaTux rigpoxcuzis (IILLT). [l1st po3paxyHKy CKIaay ocaay Ha craiil popmysanHs IIIIT BUCYHYTO rimoresu:

1) rinore3a ocHoBHOI costi (TOC): BCi KaTiOHM MOBHICTIO ITEPEXOAATH /10 ocafy, Hajari OH-ioHM 3aMiHIOIOTE aHIOHU;

2) rinoreza 3miHHOro karionHoro ckiagy (I'3KC): ocas (opMyeTbcss HaCUYEeHMM KaTiOHOM-«T'OCTIO», HaJasli KiJbKICTb KaTiOHYy-
«rocrofaps» 301IbLIYEThCS.

[yt BU3HaUeHHs MexaHi3My ¢opmyBaHHs [IIII" BUKOPHCTOBYBAJIOCH IIOTEHI[IOMETPUIHE TUTPYBAHHS i3 CKJISTHUM €JIEKTPO/IOM.

Jlnst Zn-Al-NO; TIIIT BUSIBIEHO ABOXCTYNIEHEBUI MexaHisM (opmyBaHHs. 1% - yTBOpeHHs rifjpokcup amowminio (pH = 6,47) ue-
pe3 dopmysanus rigpokcocomi A(OH)gg67(NO3)y333 (PH = 4,98). 2% — dopmysanus ITIIT uepes mpomixui crazii: mpu pH = 7,36 ckag
Zng3Alg2(OH); 20(NO3)1 00 (TOC) abo Zng e67Alo,333(OH)ANO3)1 667 (I3KC), mpu pH = 9,35 crumag ZnggAly(OH)193(NO3)po7 (TOC) a6o
Z1n0.793Al0.207(OH)»(NO3) 204 (T3KC). [izist Zn-Al-P;04 ITIIIT xapakTepHUii {BOXCTyTIEHEBUH MexaHizm. 1 — mpu pH = 6,25 GpopMyeThes riapo-
kcocimb AI(OH), 66(P3010)0.067 2 — ipu pH = 9,25 yTBOproeThest TTIIT cxmay Zng gAly ,(OH)2,00(P3010)0,040- 715t Zn-Al TIIIT pekoMeH[0BaHUI
pH 7-10.

BusieieHo, 1o npu opmysanHi Ni-Al-CO; ITIIT cTymiHb yTBOpeHHs Tifpokcocnonyk Al BiicyTHs yepes MOBHUI HEOGOPOTHMIA TiposTi3
AI** B mpucyTHOCTI CO32_. Ipu pH = 6,5 dpopmyerbest ocag NiggAlg2(om)1,066(CO3)o.567 (TOC) a60 Nig 2410 376(OH)2(CO3)0 376 (T3KC), stxmin
TIpY TIO/JA/TBIIOMY MiTyroByBaHHI TpaHchopmyeThest B ITIIT. Cunres Ni-Al-CO; ITIIT Heo6xifzHO BecTn mpu pH = 8-11. BusHaueHO OfHO-
cTyneHeBHit MexaHi3M (opmyBanus Ni(II)-Ni(III)-CO; CAT, pekoMeH0BaHO At cuHTe3y pH = 10-11.

IMopiBHSIBHUM aHaJIi3 BUSIBUB, KPAIIO0 J/Isl OIIMCY 3MiHU CKJIafLy ocasy npu opmysanni ITIIT e I'3KC.

KUIrouoBi croBa: MOTeHI[iOMETPUYHE TUTPYBAaHHS, MeXxaHi3M GopmMyBaHHs1, Zn-Al TTIIT, Ni-Al ITIIT, Ni(IT)-Ni(IIT) ITIIT.
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BU3HAYEHHSA OCOBJIMBOCTEMN ®YHKIIIOHYBAHHS KOJIOHHU CUHTE3Y AMIAKY 3 YPAXYBAHHAM
3MIHH ITAPAMETPIB CTAHY TEXHOJIOTTYHOI'O OB’EKTA (c. 72-80)

II. 1. €Exicees, M. T. Jlopis, O. B. Ileximes, JI. B. Kapmiok, O. A. [lypuies, €. B. Ko63apes

OG6’eKTOM JIOCTIKEHHST € TeXHOJIOTTYHNM Mpolec CUHTe3y aMiaKy B KOJIOHI CHHTe3Y SIK CKJIAQZHOT0 6araTOTOHHA)KHOTO XiMiKO-TEXHO-
JIOTiYHOTO 06’€KTY i3 TPAaHCIIOPTHUM 3aITli3HEHHSM Ta 3MiHHMMH ITapaMeTpaMU CTaHy. BupimryBasacek mpo6sieMa, 1oB’si3aHa 3 BiJCyTHICTIO
KiJIbKICHOT OLIiIHKM BIIMBY Jlerpa/ialiil KataizaTtopa Ha JUHAMIUHi XapaKTepUCTUKH 006 €KTa, 30KpeMa Ha TPAHCIIOPTHE 3alTi3HEeHHs Ta 3aIrac
CTiHIKOCT], 1110 YCKJIaIHIOE BU3HAYEHHS MeXK e(heKTUBHOI eKcIuTyaTallil 06J1aJHaHHS Ta CBO€UaCHe MIPUIHATTS TEXHOJIOTIYHUX pillleHb.

VY pe3ynbTati IpoBeZeHOro aHaji3y BCTAHOBJIEHO, 110 3HMIKEHHSI BUTPATH CUHTe3-Ta3y Ha 10% MPU3BOAUTH [0 301/IbLIEHHS Yacy TpaH-
CIIOPTHOTO 3alli3HeHH: 3 61 ¢ 10 67 ¢ Ta 3MEHILEeHHs 3amacy CTiiikocTi mo moaysro 3 15,7 1b 1o 15,0 AB. IToka3aHo, 10 BiJHOBJIEHHS 3a11acy
cTiliKoCTi 710 6a30BOTO PiBHS MOXKJIMBE IIUISIXOM 3MEHIIIEHHS KoedillieHTa MmiZicuaeHHs Ha 8%, 1110, y CBOIO Yepry, CYIIPOBOZKYEThCS 3pOCTaH-
HSIM yCTaJIeHOi TOXUOKU 10 8,39%, TOOTO IOTripIIeHHSIM TOUHOCT] Pery/IOBaHHS Ta BiXUJIEHHSIM TeXHOJIOTIYHUX IapaMeTpiB Bifl 3ajjaHUX
3HAYEHb.

OTpuMaHi pe3ysnpTaTi 6a3yloThCsl HA BUKOPHUCTAHHI 3amacy CTiMKOCTi 110 MOAYIIO SIK iHTerpajbHOTO MOKa3HMKA, YyTJIHUBOTO [0 3MiHU
TapaMeTpiB cTaHy 06 €KTa, 1[0 /{03BOJISIE KITBKICHO TI0B’SI3aTH /IeTPajiallito KaTazizaropa 3 AMHAMIYHIMH XapaKTepUCTUKAMU CUCTEMU Kepy-
BaHHs. BcTaHOBJIEH] 3aKOHOMIPHOCT] MOSICHIOIOTBCS THM, 1110 301/IbIIEHHS TPAHCIIOPTHOTO 3aIli3HEHHS BUKJIMKAE JJO/JaTKOBUIT (pa3oBuUii 3cyB
y cucTeMi Ta 3MeHIIye 3arac CTiKOCTi, ToAi sk 3MeHIeHHsT KoedilieHTa MicuIeHHs MiZIBUIIYE CTIHKICTb, ajle MPU3BOJUTE IO 3POCTAHHS
yCTaZIeHoi MOXUOKHU, (POPMYIOIN KOMITPOMIC MiXK CTiHKICTIO Ta TOUHICTIO.

IIpakTUYHA L[iHHICTh OTPUMAaHUX PE3y/IbTaTiB MOJIATA€ Y MOXJIUBOCTI IX BUKOPUCTaHHS JJIs OLIiHIOBaHHSI TEXHIYHOTO CTaHYy KOJIOHU CUH-
Te3y amMiaKy, BUSHaY€HHs TPaHUYHUX PeXKUMIB T1 eKCIUIyaTalii Ta o6IpyHTyBaHHSI MOMEHTY 3aMiHH KaTajli3aTopa. 3aCTOCyBaHHS Pe3yJIbTaTiB €
JIOL[ITBHUM 3a YMOB KBa3icTallioHapHOCTI Ipoljecy, 0OMe)xeHUX 36ypeHb Ta BUKOPUCTaHHS JiHeapU30BaHMX MaTeMaTHYHUX Mojiesieil 06’exra.

KorrouoBi croBa: koMGiHOBaHa MaTeMaTHIHA MO/ieJib, KOJIOHA CHHTE3y amiaKy, TPaHCIIOPTHE 3alli3HeHHS, 3a11ac CTIMKOCTi, Aerpazarist
KaTastizaTopa, ycTaJeHa IMoXHOKa.




