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The object of research is the process of determining the objec-
tive indicator of the degree of topographic homogeneity of the
structure and properties of the leather material. The work defines
a set of indicators of properties of semi-finished chrome tanning
and leather materials. At the same time, when evaluating the
homogeneity of the properties of leather materials, the difference
between the values of the physical and mechanical indicators of the
shabrack and the bottom is taken into account. At the same time,
for a more homogeneous leather material, this difference should
be minimal. The maximum differences between the determined
physico-mechanical parameters of the semi-finished product of
chrome tanning and the minimum for experimental and industrial
leather materials were established. The given technological scheme
for obtaining an experimental leather material by the technology
of syntan-tannin filling-plasticization is more homogeneous with
the use of syntan BNS TU 17-06-165-89, mimosa extract with
a tannin content of 81.7 %, alkylcarboxyethanolamine of aliphatic
acids, dye anionic black K, Fosfol L-1301 emulsions of Cromogenia
Units, S.A. (Spain), aluminum potassium alum. For an objective
assessment of the homogeneity of the properties of the leather
material, a complex indicator is proposed — a coefficient that takes
into account the meridian elongation at the crack of the face layer,
the limit of strength of the material and its face layer at spherical
deformation, which characterize the quality of the leather mate-
rial according to DSTU 2726-94 «Leather for shoe uppers. Speci-
fications». At the same time, the time-consuming nature of sample
preparation and instrumental determination of the properties of
leather material is taken into account. The determined complex
coefficient of homogeneity of the experimental material is 0.88, and
the industrial one is 0.82. This indicates greater homogeneity of the
properties of the experimental leather material. A comprehensive
analysis and evaluation of the homogeneity of the properties of the
experimental leather material testify to the prospects of its use in
the manufacture and operation of footwear products.

Keywords: deformation properties of leather, strength properties
of leather, syntane-tannin composition, filling-plasticization, homo-
geneity coefficient.
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The object of research is the energy efficiency of the electrolysis
process in electrolyzers with alkaline electrolyte electrical para-
meters. The existing problem consists in obtaining the energy ef-
ficiency of the process in an electrolyzer with an alkaline electrolyte
of more than 65 %.
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To solve this problem, it is proposed to manufacture an elec-
trolyzer with metal electrodes made of stainless steel and separated
from each other by a gas-tight membrane (Bologna cloth) to sepa-
rate hydrogen and oxygen gases. To establish the energy efficiency
characteristics, an experimental installation was made, and the
necessary measuring equipment was also used. In the course of the
work, a research methodology was developed and the necessary
calculation of the measured values was carried out. As a result,
the influence of the operating voltage on the consumption of the
current flowing through the electrodes of the electrolyzer and the
power consumed by it was revealed, the values of which increase
with the increase of the operating voltage. It was established that
the energy efficiency of the process in electrolyzers with an alka-
line electrolyte decreases with an increase in the operating voltage.
At operating voltages of 3V, 4V, and 5V, the energy efficiency
is 85.7 %, 77 %, and 70 %, respectively. The proposed technique
involves conducting experimental studies directly on a function-
ing electrolyzer.

The practical implementation of the use of a gas-tight mem-
brane (Bologna fabric) can help reduce the cost of manufacturing
an electrolyzer. Therefore, the presented research will be useful for
the industrial production of hydrogen.

Keywords: clectrolysis, electrolyzer, hydrogen, environmental-
ly friendly energy production, renewable energy sources, alkaline
electrolyte.
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The object of research was silicate systems based on CaO—SiO4—
Al,O3 oxides for the production of white cement under the condition
of reducing the maximum firing temperature and energy intensity of
the products. A complex of raw materials of different genesis was cho-
sen for the study — chalk, pyloquartz, aluminum hydroxide. The cri-
teria for the selection of raw materials were increased reactivity dur-
ing firing and minimization of the content of colored oxides. During
the research, methods of physico-chemical analysis of silicates and
standardized testing of properties were comprehensively applied. De-
termination of the rational compositions of the raw material mixture
was carried out using the created computer program «RomanCemy.
Based on the analysis of the calculation results, a significant value
of the quantitative ratio of aluminum-silica-containing compo-
nents Ca/Cp was determined. It was established that in the interval
of the quantitative ratio Ca/Cp from 0.4 to 0.6, the silica modulus
of the binder changes in an inversely proportional dependence
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within #=3.8-2.5 at a low content of colored iron oxides at the level
of C=0.14-0.17 %. The compositions of the raw material mixture
based on chalk with the use of an aluminum-silica-containing com-
plex of aluminum hydroxide-powder quartz were determined, which
allow, at the maximum firing temperature of 11001200 °C, to obtain
a mineral binder that exceeds natural or Roman cement in terms of
strength (21-27 MPa versus 10—15 MPa) and whiteness (80-85 %
versus 55—60 %). Peculiarities of phase transformations in the
material during low-temperature firing as a factor of structure and
properties are noted. The development and practical use of white
cement, obtained by reducing the maximum firing temperature and,
accordingly, specific fuel consumption, reveals additional reserves for
the production of mineral binders, contributes to the comprehensive
solution of issues of resource conservation and production techno-
logy of silicate building materials.

Keywords: white cement, raw material mixture, low-tempera-
ture firing, phase composition, silica-containing component, colo-
red oxides.
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The iron deposits of Ouenza and Boukhadra represent one of
the main sources of iron ore supply for the Algerian steel industry.
Being a fundamental wealth available to Algeria, the exploitation of
iron ores and its use causes strong negative consequences on the en-
vironment, mainly by the expansion of dust, which will be a source of
environmental degradation. The metallurgical industry is an integral
part of the Algerian economy. Environmental problems that nega-
tively affect the health of people and the environment is air pollution.
These issues are relevant to the site and the town of Annaba, where
the metallurgical industry is developed. Environmental awareness
is characterized by strong environmental sensitization; especially in
urban areas with metallurgical pollution sources. The object of this
study is taking samples from sites that generate more dust within the
steel complex plant. This study aims to characterize steelmaking dust
from different sites of the plant in order to identify the mineral phases
and their chemical compositions. The various analytical methods
used include physico-chemical analysis, X-ray fluorescence (XRF),
crystal phases, crystal size, lattice parameters, microdeformations,
laser granulometry analysis, X-ray diffraction, microscopy Electronic
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Scanning and Analysis (EDS) Energy Dispersion Spectroscopy.
It was found that the average monthly quantity of dust released by
the dust collectors of the Agglomerated Material Preparation (AMP)
unit is 108.45 tons. The results obtained from the dust samples
analysis of dust samples from the different points of the site differ in
their mineral and chemical composition. The research confirmed the
presence of iron oxides, silicon, many different mineral phases. The
results of dimensional analysis prove that the two samples are diffe-
rent in their sizes ESP1et and ESP2 is coarser than ESP3 and FF3A,
these results can lead to long-term occupational illnesses.

Keywords: occupational illnesses, particulate pollution, Algerian

pollution norms, environmental impacts, Annaba.
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The object of research is the «boiler plant — heat consumers —
environment» system, which is caused, in particular, by high fuel
consumption by city boilers serving high-rise residential buildings,
including a significant number of buildings of an outdated housing
stock, which are characterized by a low level of energy saving.

One of the most problematic areas is the increase in emissions of
pollutants and greenhouse gases into the atmosphere by boiler units
and other power plants, especially during the heating season.

In the course of the research, an assessment and analysis of the
level of pollution of the city’s atmosphere by emissions from boiler
plants, taking into account background pollution, and an analysis
of the normative calculation method for determining emissions of
pollutants into the atmosphere from power plants were used. The
theoretical justification of the method of operational determina-
tion of current emissions of urban boiler houses and indicators of
their energy-ecological efficiency based on current daily fuel con-
sumption recorded during the entire heating season is also given,
with a simultaneous assessment of the energy efficiency of fuel
use and the degree of ecological hazard of emissions. The essence
of the method is to use the indicator (energy-ecological index)
introduced by the authors — K. This indicator simultaneously
characterizes the multiplicity of exceeding both the current fuel
consumption and the corresponding current emissions of pollu-
tants by the boiler room, relative to their reference (reference)
values determined once at the beginning of the heating season at an
ambient air temperature of about 8 °C. The proposed temperature
method for determining the K index before and after the imple-
mentation of both resource-saving technologies and technologies
for protecting the atmosphere from emissions in the «boiler plant —
heat consumers — environment» system allows to evaluate their
effectiveness by the level of reduction in the value of the index,
compared to its previous value, that is, to implementation obtained
under similar conditions.

It has been proven that in order to obtain a tangible energy-
ecological effect at the level of a large city from its technology of
warming the walls of buildings, its mass centralized implementa-
tion is necessary, both for individual high-rise buildings and on the
scale of existing residential neighborhoods. For the reconstruc-
tion of existing facades, it is proposed to use current industrial
technologies for warming the walls of buildings, which are used
in new buildings, which are based on the use of mineral wool, in
particular ISOVER-plaster. Insulation of walls with ISOVER-
plaster will have the following advantages compared to foam
plastic: thermal conductivity coefficient — 0.034 W /m-K, against

0.048 W/m-K for foam plastic. When using plates with a thick-
ness of 100 mm ISOVER-plaster is expected to reduce heat
loss to approximately 2.8 %, against 2.17 % obtained for foam
plastic, which will provide a correspondingly greater energy and
ecological effect.

Keywords: ecological danger of heat supply systems, methods of
determining emissions of pollutants into the atmosphere, insulation

of buildings.
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The object of research is economic theories and modern ecologi-
cal and economic systems. The evolution of economic theories in each
historical period of the development of social relations has been ana-
lyzed and the main economic schools that most accurately described
the existing economic systems have been identified.

The work solved the problem of strategic development of the
economic system of Ukraine based on the author’s vision of the
evolution of economic theories in the dynamics of development
and their historicism, modern economic theory and the peculiari-
ties of the development of certain scientific directions. Analysis of
the development of economic systems indicates a logical sequence
of development towards institutionalism, historicism and environ-
mentalism. The author’s own developments of the structural-logical
scheme of the evolution of economic theories and economic theories
of modernity, the institutional economic system and the structural-
logical scheme of the environmental economy are given. Special
attention is paid to the ecological revolution, the theory of V. 1. Ver-
nadsky and environmental aspects. The obtained results determine
that the development of Ukraine should be based on environmental
principles, environmental sociology, ecophilosophy and ecoethics.
This is determined by the limitation of natural resources and the
need for rational use and revitalization of territories and individual
elements of the biosphere complex that suffered as a result of military
aggression. Taking into account the significant geopolitical natural
resource potential of Ukraine, ways of multiplication through the
formation of an environmental institutional economy integrated into
the European economic and ecological integral space are determined.
The importance of water resources of Ukraine and the role of or-
ganic farming in the revitalization processes of the Dnipro basin are

highlighted. Identified proposals for the formation of environmental
sustainability of the economy and the socio-economic system, both
in general and for individual natural-resource components. Special
attention is paid to the systematic strategic management of the
development of land resources and land-resource potential. This is
possible if corruption is eliminated and the economy exits from the
economic underground.

Keywords: limited natural resources, European integration of
Ukraine, environmental economy, military challenges, ecological and
economic development.
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The feasibility of introducing a mixture of oats (Avena Sativa)
and alfalfa (Medicago sativa) into the diet of Legart geese was stu-
died in order to improve the quality of the obtained meat of this bird

both after slaughter and after long-term low-temperature storage by
increasing its antioxidant activity. The paper analyzes and substan-
tiates the use of oat and alfalfa admixtures in the diet of geese. As
a result of the study, it was established that the addition of oats (ex-
perimental group T) and a mixture of oats and alfalfa (experimental
group IT) to the diet of geese contributed to a decrease in the content
of the end products of lipid peroxidation (LPO) in breast meat after
slaughter and during its long-term low-temperature storage (90 days).
In the goose meat of both research groups, the prooxidant-antioxi-
dant balance period was prolonged up to the 23 day. The biggest
difference in the LPO content products in the meat of the control
and both experimental groups was recorded on the 45" day of meat
storage. For the meat of the I research group, this difference was
29.2 %, for the II research group — 41.2 %. The LPO maximum in-
tensity processes in the meat of geese of both experimental groups
was established from the 45% to the 67 day of storage. During this
time, the content of LPO products increased by 62.5 % in the meat
of the geese of the I research group, and by 88.7 % in the II. By the
67 day, the content of LPO products in the meat of the control
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group significantly exceeded the corresponding indicators of the ex-
perimental groups. At the end of the experiment, the content of LPO
products in the meat of geese of the control and experimental groups
did not reliably differ. Analysis of the fatty acid composition of goose
breast meat showed that the most positive changes occurred in the
goose meat of the IT research group. At the beginning of the storage
period, the meat of this group showed an increased content of essen-
tial fatty acids: linoleic (18:2) by 11.4 %, linolenic (18:3) by 25.8 %,
and arachidonic (20:4) by 12.4 %. The total content of w6-fatty acids
in the meat of this group was 10.9 % higher than that of the control
group. However, on the 90t day of storage, there was no significant
difference in the content of essential fatty acids in the meat of geese
of IT experimental and control groups of geese.

Keywords: goose meat, biologically active compounds, seed oats,
alfalfa, low-temperature storage, antioxidants, lipid peroxidation
products.
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BH3HAYEHHA EPEKTHBHOI'O NOKA3HMKA A OUIHHOBAHHA OQHOPIZHOCTI WKIPAHOr0 MATEPIANY  (crop. 6-10)

Rauunxosu4 A. I, Canrinosa 0. B.

OO6’eKTOM [IOCHI/KEHHSI € MpPOleC BU3HAUYECHHsS O0’€KTUBHOIO MMOKA3HUKA CTyNeHs TOmOrpadiuHOi OJHOPIAHOCTI CTPYKTYpH Ta
BJIACTUBOCTEI! MIKIPsIHOro Martepiaiy. ¥ poGOTi BUSHAYEHO KOMILIEKC MOKA3HWUKIB BiacTuBOCTell HaniBhabpukaTy XpoMOBOTO Hy0jieH-
Hs Ta WIKIpAHMX MarepianiB. BogHouac mpu OLiHIOBaHHI OJHOPIJHOCTI BJIACTUBOCTEH MIKIpAHMX MaTepiajiB IpuilMaeTbesl A0 yBary,
30KpeMa, pisHUIld MK 3HaYeHHAMM (Hi3MKO-MEXaHIYHUX MOKA3HUKIB JAIIAHOK 4enpaka Ta 1moJ. IIpu 1mpomy st GiIbll OAHOPIAHOTO
HIKIPAHOTO MaTepiay 1is pisHuiig Mae OyTH MiHIManbHOIO. BeTanoBieno MakcuMasbii pisHuUIl Mik BU3HaUYeHUME (DI3UKO-MeXaHiuHUMU
MoKazHUKaMu HaniBhabpuKkaTy XpoMOBOIo AyOJIeH s Ta MiHIMaIbHI JJIs JOCTIIHOTO Ta IIPOMKCIOBOIO MKipAHux Matepianis. Hasegena
TEXHOJIOTIYHA CXeMa OTPUMAaHHS JIOCJII/[HOTO IIKIPSHOTO MaTepiasy 3a TEXHOJIOTI€I0 CUHTAHHO-TaHIITHOrO HAllOBHIOBAaHH-II1acTudiKarii
€ Ginbin opHOpinHUM 3 BukopucTantsm cuntany BHC TY 17-06-165-89, excrpakty MiMosu 3 BMicToM Taninis 81,7 %, ankiakapbokcu-
eTaHoIaAMiHy amihaTuuHIX KUCI0T, GapBHUKA aHioHHOTO YopHOTO K, emyuibcii Fosfol L-1301 kommnanii Cromogenia Units, S.A. (Icnawist),
aTOMOKaJi€BOro rayny. [lyist 06’ €éKTUBHOTO OIHIOBAHHS OJHOPIIHOCTI BJACTUBOCTEI MIKIPAHOTO MaTepialy 3ampONOHOBAHO KOMILIEK-
CHUII TIOKAa3HUK — Koe(illieHT, KUl BpaxoBy€e MepujiiaHHe BU/IOBXKEHHS IIPU TPILMHI JUI[bOBOTO APy, PAaHUIN0 MIiIIHOCTI MaTepiasty Ta
#10r0 JIMIbOBOTO 1apy npu cepuynomy aedopMmyBaHHi, SKi XapaKTepU3yIOTh SKicTh mKipsHoro marepiany 3a JJCTY 2726-94 «IlIkipa
st Bepxy B3yTTs. Texuiuni ymosu». IIpu 1pomy BpaxoBaHO TPYZOMICTKICTb IiATOTOBKU 3Pa3KiB Ta iHCTPYMEHTAIbHOIO BU3HAYECHHS
BJIACTUBOCTEH IIKipsgHOTO Marepiany. Buanauyennii xommekcHuil xoedimient opnopiznHoCTi jociigHoro marepiany cranoButbh 0,88,
a npomucyoBoro — 0,82. Ile cBiguuth 11po 6iJlbLLly OJIHOPI/IHICTB BJIACTUBOCTEH JIOC/IIZIHOTO HMIKipsiHOro Marepiany. KomiuiekcHuit anasnisz
1 oLiHKa OJHOPIAHOCTI BAACTUBOCTEH AOCIILHOIO HIKIPSHOrO MaTepialy CBifuaTh IIPO I1ePCHeKTUBU 00 BUKOPUCTAHHS IIPU BUTOTOB-
JICHHI Ta eKCILIyaTallii B3yTTEBUX BUPOOIB.

Kmevosi cnosa: rechopmartiitii BJaCTUBOCTI MIKIPH, MITIHICTHI BJIACTUBOCTI MIKiPU, CHHTAHHO-TAHiIHA KOMIIO3UIIisl, HATTOBHIOBAHHSI-TL/IAC-

tuikaris, koedillieHT 0HOPITHOCTI.

DOI: 10.15587/2706-5448.2023.230309
HAOCMMMEHHA EHEPIOEPEKTHEBHOCTI MPOLECY OTPHMAHHA BOAHK B ENEKTPONMISEPAX 3 NYMHUM
ENEKTPONMTOM (crop. 11-15)

NMucenxo 0. B, Ixonnixos B. JI.

OO6’€KTOM JIOCII/IKEHHS € eHeProeeKTUBHICTD MPOIIECY €IEKTPOIII3Y B €JIEKTPOIII3epax 3 JIyKHUM €JIE€KTPOIITOM eJIEeKTPUYHUMHU [apa-
Merpamu. [cHytoua 1pobJemMa 1moJsrae B OTPUMaHHI eHeproedeKTUBHOCTI TIPOTECY B eJIEKTPOJII3ep] 3 JIysKHUM eJeKTPOJiTOM Ginbiie 65 %.

[lns BupiuteHHs 1iei npobjaeMu MPONOHYETHCSA BUTOTOBUTU €JIEKTPOJI3Ep 3 METAJIEBUMH €JIEKTPOJAMH, BUTOTOBJICHUME 3 HEPXKa-
BIIOYOI €Tl Ta PO3AIIEHUMU MiK 0000 TA30HETPOHNKHOW MeMOpaHo (G0JOHBOBA TKAHUHA) [ PO3/LJICHHS Ta3iB BOJHIO Ta KHCHIO.
[l BCTAHOBJICHHSI XapPaKTEPUCTUK €HEeProeeKTUBHOCTI BUTOTOBJIEHA €KCIIEPUMEHTAIbHA YCTAHOBKA, & TAKOXK BUKOPHCTAHO HEOOXinHe
BUMIpIOBaJbHe 00JIa/HaHH. Y X0 poboTU po3pobJeHa METOIMKA TIPOBEACHHS OCIIKEHb Ta IIPOBEIeHUT HeOOXIiHMIIT PO3PAXyHOK BH-
MIpSHUX BEeJUYNH. B pe3ysibrati, BUSBIEHO BILIUB POGOYOI HAIPYTU HA CIIOKMBAHHS CTPYMY, 1110 TIPOTIKA€E Y€PE3 eJIEKTPOIU eJIEKTPOoJIi3epa
Ta CHOKUBAHY HUM [OTYKHICTh, 3HAUEHHS IKUX 30LIbIIYIOThCS 13 361blIeHHAM PO6GOYOT Hanpyru. BeTtaHoBIEHO, 110 eHeproedeKTUBHICTD
[IPOIIECY B €JIEKTPOIIi3epax 3 JYKHUM €JeKTPOJITOM 3MEHIYEThCs 13 361ablieHHsmM pobouoi Hanpyru. [Ipu pobouiii Hanpysi y 3 B, 4 B
ta 5 B, eneproedekTuBHicTb, BiANOBIAHO, ckaagae 85,7 %, 77 % 1a 70 %. 3anpononosana MeTouKa rnepeabadac BAKOHAHHS eKCIIePUMEH-
TaNbHUX AOC/TIDKEHb Ge31ocepeiHbo Ha AI0UOMY €JIeKTPOIi3epi.

[TpakTuuHa peasizailiss BAKOPUCTAHHS Ta30HENPOHUKHOT MeMOpatu (60J0HBOBA TKAHWHA) MOKE JOMOMOITH 3HU3UTH COOIBapTICTh BU-
FOTOBJICHHSI €JIeKTpoJIi3epa. ToMy npezicTaBieHe N0CHIKEHHs Oy/ie KOPUCHUM JJIst TIPOMECJIOBOTO BUPOOHUIITBA BOJHIO.

Kmouosi cnoBa: e/1eKTPOILI3, €1eKTPOJIi3ep, BOJEHDb, KOJIOIIYHO YUCTe OTPUMAHHS eHepril, BiJHOBJIOBA/IbHI JKepesa eHeprii, Jy KHUui

€JICKTPOJIIT.

DOI: 10.15587/2706-5448.2023.230427
BHI'OTOBNEHHA BIIOro UEMEHTY NPH HU3bKOTEMNEPATYPHOMY BHIIANMI  (crop. 15-19)

Hoporaus H. 0., Yepuax /1. I, Maxomosa B. M., luupyx 0. M.

OO6’eKTOM JOCTIIKEHH ST cTai custikaThi cuctemu Ha ocHOBI okcugis CaO—SiOy—AlyOg 17151 BUTOTOBJIEHHS G1J10T0 IIEMEHTY 332 YMOBHU
3MEHIIEHHsI MAKCUMAJIbHOI TEMIIEPATYPH BUIIATY Ta €HEPrOEMHOCTI mpoayKiii. Jljist nocimxkerts 6ya0 0OpaHo KOMILIEKC CUPOBUHME Pi3-
HOTO TeHEe3UCy — Kpeiijy, MI0KBapIl, ripokcus amominito. KpurepisMmu BUO6OPY CUPOBUHY CIIyTyBaIu MiABUINEHA PEAKI[iiHA 3/aTHICTh

[Py BUMAJI Ta MiHiMizalis BMicTy GapBHUX okcuziB. [Ipy NpoBeeHH] TOCTIIPKEHHST KOMILJIEKCHO 3aCTOCYBAIU METOAU (Di3UKO-XIMIYHOTO
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aHasi3y CUJIIKaTiB Ta CTAHJAPTU30BaHi TECTYBaHHS BJACTUBOCTeN. BuanayeHns pamioHaTbHUX CKJIAMIB CHPOBUHHOI CyMillli TPOBOAMIN
3 3aCTOCYBaHHSIM CTBOpeHOi komm'ioreproi mporpamu «Pomamnllem». Ha ocHoBi amamisy pesymibraTiB po3paxyHKiB BU3HAYEHO BaroMe
3HAYEHHs KUIbKICHOTO CITiBBiHONIEHHS aJioMO-KpeMHe3eMBMicHux kKommonenTiB Ca/Cp. BcranoBieno, mo B iHTepBaji KiTbKiCHOTO
crissignomenus Ca/Cp Bin 0,4 1o 0,6 KpeMHe3eMHUIT MOLYJIb B'SIKYYOTO 3MIHIOETHCS B 00EPHEHO MPOMOPIINHHii 3aIe;KHOCTI B MeKax
n=3,8-2,5 npu HU3bKOMY BMicTy GapBHUX OKCHiB 3aiisa Ha piBai C=0,14—0,17 %. BusHayeHo ckiaay CUPOBUHHOI CYMillli HA OCHOBI
Kpein i3 3aCTOCYBAaHHSM aTIOMO-KPEMHE3eMBMiCHOTO KOMILJIEKCY TiIPOKCH/T AMOMiHiI0-TTUIOKBAPILY, IO A03BOJISTIOTH TPU MAKCHMAJIBHIN
temmeparypi Bumnany 1100—1200 °C orpumaru MiHepajabHe B'siKyde, 10 MEPEBUILYE HATYPaJbHUN abo POMaHIEMEHT 3a MOKa3HUKaMu
minHocTi (21-27 MIla mporu 10—15 MIla) Ta 6imusau (80—85 % mportu 55-60 %). Bimsuaueno ocobiamBocTi (hasoBUX MEPETBOPEHD
y Marepiai pyu HU3bKOTEMIIEPATYPHOMY BUTIATI SIK (DAKTOPY CTPYKTYPH Ta BiaacTHBOCTell. Po3po6Ka Ta mpakTudHe BUKOPHCTAHHS 6iT0-
TO I[EMEHTY, OTPUMAHOTO TIPH 3MEHIIeHHI MAaKCUMAIbLHOTO TeMIIEPATyPHOTO BUIIAIY Ta Bi/[IIOBIIHO MUTOMUX BUTPAT HaJNBA, PO3KPHBAE
JIOMIATKOBI pe3epBI BUPOGHUIITBA MiHEPATBHUX B'SIKYUNX, CIIPHUSIE KOMIIJIEKCHOMY BUPIIIEHHIO MTHTAHD PECYPCO36ePEREHHS Ta TEXHOIOTI]
BUPOOHUIITBA CHJIIKATHUX OY/iBETbHUX MaTepialiB.

Kmouosi cnosa: Ginil leMeHT, CUPOBUHHA CYMilll, HU3bKOTEMIIEpATyPHUI BUTIAJ, (hasoBUIl CKIa/, KPeMHE3eMBMICHIH KOMIIOHEHT, HapB-

Hi OKCUIU.

ECOLOGY AND ENVIRONMENTAL TECHNOLOGY

DOI: 10.15587/2706-5448.2023.289353
NH/IOBE 3AEPYJHEHHA NMOBITPA, W0 BUKMAAETLCA METANYPITHHUM KOMNNEKCOM ENb-XAIRKAP: KINMLKICHA OLIHKA,
XAPAKTEPHCTHKA TA HEBE3MEKA 1A 3A0POB'A HA BHPOBHHUTEI  (crop. 20-28)

Fares Boutarfa, Ahdelaziz Idres, Zohir Mekti, Radouane Graine, Fahem Tiour, Nadiia Dovhash, Aissa Benselhouh, Stefano Bellucci

Ponosunia 3amiza Yensa ta byxazipa € oHIM 3 OCHOBHUX J[’KePeJT TIOCTAYaHH 3a/Ii3H0I YU I CTAJIeTMBAPHOI TTPOMUICIOBOCTI AJI-
sKUpy. Byayun dynaamentanbHum 6aratcTBOM, ZOCTYIHUM st AJKUPY, po3poOKa 3a/isHol pyau Ta il BUKOPUCTAHHS CIIPUYNHIE 3HAYHI
HEraTUBHI HACIIIKU JIUIsT HABKOJIMIITHBOTO CEPEIOBHINA, TOJOBHIM YUHOM Yepe3 PO3IUPEHHST U, 110 GyIe JKePeIoM MOTIPITeHHST HAaBKO-
JIMIIHBOTO cepestoBrina. MeranypriiiHa mpoMUCIOBICTh € HEBI€MHOIO YaCTHHOIO aJKUPChKOT ekonoMiku. Exosoriunoo mpobaeMolo, sika
HeraTuBHO BIIMBAE HA 37I0POB’sI JIOJIEH Ta HABKOJMIITHE CePENOBUINE, € 3a0pyaHets moBiTps. [1i nuranis akTyaabHi 115 JISHKN Ta MicTa
Annaba, e posBUHEHa MeTajypriiiHa MpoOMKCIOBICTh. Exosoriuna o6i3HaHicTh XapaKTepu3yeThCsl CHABHOIO €KOJIOTIYHOIO YyTANBICTIO,
0COOJIMBO B MICHKHUX paiionax 3 MeTanypriiinumu akepesamu 3abpyaments. O6’€éKToM 1bOro A0CAiKeH s € Bigibpani mpodu i3 AiIsSHOK,
SIKi yTBOPIOIOTH O1JIbIIIE MHJIY Ha 3aBOJIi CTATENIMBAPHOTO KOMILIEKCY. [le oCiIKeH s Ma€ Ha MeTi 0XapaKTepUusyBaTH CTATETUBAPHIIT I
3 PIBHUX JALISTHOK 3aBO/LY, 100 BUBHAYMTH MiHepaabHi hasu Ta IXHiil XiMiunuii cknax. BukopucroByBani pisti anaaiTHaHi MeToau BKIOYa-
10Thb (hizuko-ximMiunwmii anasnis, peanrreniBebky dayopectentio (XRF), kpucramiuni dhasu, po3aMip KpucTamiiB, mapaMeTpu penriTku, MiKpo-
nedopmailii, Ta3epHUil rPaHyJIOMETPUYHIIT aHali3, PEHTreHiBChbKY AUGPAKIIiIo, MiKPOCKOIIiIO, eleKTponHe ckanyBanms ta ananiz (EDS),
eHepreTUYNy ANMCIEPCIIY CIeKTPOocKoIio. Beranosieno, o cepeinboMicsaHa KiIbKICTh MUY, MO BUIIISETHCS MUJIOBIOBIIOBAYAMU
YCTAaHOBKH MMiATOTOBKY arjoMepoanux marepianis (IIAM), cranoButs 108.45 ToH. 3pasku muty, poaHaii3oBaHi 3 Pi3HUX TOYOK Maii-
NAHYNKA, BiPI3HAIOTHCS 32 CBOIM MiHEPaJbHUM i XiMiUHUM CKJIaoM. JlocmipKeHns MiATBepANIN HAsBHICTh OKCHUJIIB 3aJ1i3a, KPEMHIIO,
GaraThoX pisHUX MiHepaabHux (as. PesysbraTi po3MipHOro aHajisy AOBOJAATH, IO B 3pa3KH BiAPIBHIIOTHCS 3a CBOIMU pPO3MipaMu.
ESP1et ta ESP2 € 6inbun rpy6um, ik ESP3 i FF3A.

Kmow4oei cnoBa: ipodeciiiti 3aXBopioBaHHs, 3a0pyIHEHHST YaCTHHKAMH, JUKIPCHKI HOPMU 3a0pYIHEHHSI, BILIMB HA HABKOJIMIITHE CEPEO-

Buie, Annaba.
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YTENNEHHA BATATONMOBEPXOBHX MHT/NIOBUX BYAUHKIB HA TEPHTOPIAX MICBKHMX TPOMAJL TA BU3HAYEHHA
#oro EHEPTOEKONOTTYHOI EPEKTUBHOCTI  (crop. 29-34)

Momoxk 1. B.

OO6’€KTOM IOCIIIPKEHHST € CHCTEMA «KOTEJIbHs — CIIOKUBAYi Temia — JOBKULISA», M0 0OYMOBIIEHA, 30KPEMA, BICOKIM CITOKUBAHHSIM
MaaMBa MiCBKUMU KOTETbHSIME, 00CAYTOBYIOUl HAraTOMOBEPXOBi JKUTIOBI OYIMHKI, cepell SIKIX 3HaYHA KiTbKicTh GyiBesb 3acTapisioro
SKUTIIOBOTO (DOHLY, SIKi BIZIPI3HSIOTHCSA HUBBKUM PiBHEM €HepPro3tepeskeHs.

OpiuM 3 HaARGLIBII TPOGAEMHUX MiCIb € MABUIIEHHST BUKK/IIB 3a0PYAHIOI0OUNX PEYOBHH 1 TAPHUKOBUX ra3iB B arMocepy KoTaoarpera-
TaM, Ta iUMU €eHEPTeTUYHUMU YCTAHOBKaMI, 0COOJIMBO i/l 4ac OMATIOBATHLHOTO CE30HY.

B xo/1i goc/ipkeHHs BUKOPUCTOBYBAIMCS OIHKA 1 aHasi3 piBHs 3abpyanents arMocdepu Micta BUKHIAMU KOTeJeHb 3 ypaxXyBaHHsIM
(oHoBOro 3a6py/IHEHHST Ta aHANi3 HOPMATHBHOTO PO3PAXYHKOBOTO METOLY BU3HAYEHHsSI BUKW/IIB 3a0DYAHIOIOUNX PEYOBHH B armocdepy
3 eHepPTeTUYHUX YCTAHOBOK. TAKOK [aHO TeOpeTHYHe OOIPYHTYBAHHSI METOY OMEPATHBHOTO BU3HAUEHHST [IOTOYHNX BUKU/IB MiCHKUX KOTe-
JIEHDb Ta MOKA3HUKIB iX €HEPTOEKOIOriuHOi eheKTUBHOCTI 32 TOTOUHUMH JO0GOBUME BUTPATAMU TTAJINBA, 10 PEECTPYIOTHCS MOA00M MPOTSI-
TOM YCBOTO OTIATIOBAJIBHOTO CE30HY, 3 OJHOYACHOIO OIIHKOIO eHepreTHyHoi eeKTUBHOCTI BUKOPUCTAHHS TIANUBA Ta CTYIIEHIO €KOJIOTiIHOl
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nebesnexkn BUKKAIB. CyTh METOMY TOJISITa€ Y BUKOPUCTAHHI 3allPOBa/UKEHOr0 aBTOpaMy TIOKa3HUKa (eHeproekosoriynoro ingekcy) — K.
leit MoOKasHUK OIHOYACHO XAPAKTEPH3YE KPATHICTH TEPEBUIEHH, sIK MOTOYHUX BUTPAT IMAJIMBA, TaK i BiIMOBIAHUX MOTOYHUX BUKHUIIB
3a6pyAHIOIOYNX PEYOBUH KOTEJIbHEO, BITHOCHO X Bi/TIKOBHUX (OMOPHUX) 3HAYEHD, BI3HAYEHNX OHOPA30BO HA TOYATKY OMATIOBATHHOTO
Ce30Hy MPU TeMIepaTypi arMmocdepHoro nositpst 6ausbko 8 °C. 3anponoHoBaHUi TeMIIepaTypHIX MeTo/l BusHaueHHs inxexcy K 1o i micis
BITPOBA/UKEHHS B CUCTEMI «KOTEJIbHS — CHOKUBAYl TEIIa — MOBKILLIsA» sIK Pecypco3bepiralournx TeXHOJIOTIH, Tak i TEXHOJIOTIH 3aXUCTy aTMO-
cepn Bijt BUKUJIIB, TO3BOJISIE OIIHIOBATH iX e()eKTUBHICTDH 32 PiBHEM 3HIKEHHS BEJIIMYUHI iHIEKCY, TIOPiBHIHO 3 TIOTIEPEIHIM H0T0 3HAYEHHIM,
TOOTO 710 BIPOBA/KEHHST, OTPUMAHUM B aHAJOTTYHUX YMOBaX.

[loBeneno, 1o /T OTPUMAHHS BiTYyTHOTO HA PiBHI BEJUKOTO MiCTa €HEeProeKoJOriyHoro edeKTy Bifl ii TeXHOJOril yTenIents CTin
OyMHKIB HeoOXiaHe 11 MacoBe IeHTpaxi30BaHe BIPOBA/KEHHS, K ISl OKPeMUX 6araTonoBepXxoBUX OYAMHKIB, Tak i B MaciTabi icHyio-
YUX JKATJIOBUX MiKPOPaloHiB. [l peKoHCTPYKINii icHyiounx dhacaiB TPOMOHYETHCS BUKOPUCTAHHS TIOTOYHIX TPOMUCIOBUX TE€XHOJIOTIN
yTeIieHHs CTiH OYIMHKIB, [0 3aCTOCOBYIOTh B HOBOOY/I0BaX, sIKi 3aCHOBaHi Ha BUKOPUCTAHHI MiHepaabHol BaTh, 30kpeMa ISOVERy-1Ty-
kaTypHoro. Yremrenus ctin ISOVERoM-mTykaTypHuM MaTuMe Taki mepeBaru MopiBHHO 3 M HOIMIACTOM: KOeilli€HT TeTIIONPOBiIHOCTI —
0,034 Br/m-K, mpotu 0,048 Br/m-K mrs minonacty. Ilpu 3actocyBanni munt TosumHoo 100 mm [ISOVERa-mrykarypaoro odikyeTsest
BHMKEHHS BTpaT Teluia 10 npubausuo 2,8 %, npotu 2,17 %, oTpuMaHuX Ui MHOIJIACTY, 110 3a0€3MeYnTh BiAOBIAHO GIIbIINI eHepro-
€KOJIOTTUHIIT eDeKT.

Kmowvosi cnoBa: exosoriyna HebGe3MeKa CICTEM TETIOMOCTAYaHHsI, METON BUSHAYEHHs BUKU/IB 3a06pyIHIOIOYNX PEYOBIH B aTMOCHEDY,

yTeruieHHsT Oy IiBeb.

DOI: 10.15587/2706-5448.2023.290337
AHAMI3 CBITOBHX CHCTEM IHBAHPOMEHTAM3MY TA CTPATETTYHOr0 PO3BUTKY EKONOr0-EKOHOMIYHOL
CHCTEMM YKPATHH  (crop. 35-40)

OG6’exToM rocaiKerHst Oy eKOHOMIYHI Teopil Ta cydacHi eKoJoro-eKoHoMivHi cucremu. IIpoaHanizoBaHo eBOMIONII0 eKOHOMIUHIX
Teopiii B KOKHOMY iCTOPUYHOMY TEpPiojli PO3BUTKY CYCHIIbHUX BIIHOCHH Ta BU3HAYEHi TOJOBHI €KOHOMIUHI MIKOJIM, sIKi HAHGIIBIT TOYHO
OTHCYBAJH iCHYIOUi eKOHOMIYHI CUCTEMU.

B po6ori BupinryBasacst mpobJeMa cTpaTeriqHoro po3BUTKY eKOHOMIUHOI cHcTeMn YKpaiHi Ha OCHOBI aBTOPCHKOTO OayeHHsI eBOJIIOIii
E€KOHOMIYHUX TeOPill B AMHAMIII PO3BUTKY Ta iX iCTOPU3MY, EKOHOMIUHOT Teopil cydacHOCTi Ta 0COOMUBOCTEl POZBUTKY OKPEMUX HAyKOBUX
HaIMpPsIMKiB. AHAJI3 PO3BUTKY €KOHOMIUHUX CHCTEM BKA3y€ Ha JOTIYHY TTOCJiIOBHICTb PO3BUTKY /10 iHCTUTYIIOHATI3MY, iCTOPU3MY Ta iHBaii-
pomenraniamy. HaBesieni Biaci aBTopebki po3poOKK CTPYKTYPHO-JIOTIYHOI CXeMU eBOJIONIT eKOHOMIYHUX TeOpiil Ta eKOHOMIYHUX Teopiil
CYYaCHOCTI, IHCTUTYI[HaJbHOI EKOHOMIYHOT CHCTEMH Ta CTPYKTYPHO-JIOTIUHA cXeMa iHBalipoMenTa bHol eKoHoMikn. OcobanBa yBara mpui-
JieHa ekoJioriuniii peBosionii, Teopii B. 1. Bepuajcbkoro Ta inBaiipoMentanbium acriekraM. OTpuMani pesyJIsTaTii BU3HAYAIOTh M0 Po30y-
N0Ba YKpaiHu TOBUHHA OMUPATHCH HAa iHBAIIPOMEHTATBHI TPUHITHITH, iIHBAITPOMEHTAIBHY COIlioJIoTi0, ekodinmocodiio Ta ekoeTHKy. Ykasane
BU3HAYEHO OOMEKEHICTIO MPUPOAHUX PECYPCiB Ta HEOOXIAHICTIO pallioHaJIbHOTO BUKOPUCTAHHS Ta peBiTasizallil TepuTopiii, Ta OKpeMux
ejieMeHTiB 6iochepHoro KOMILIEKCY, M0 TTOCTPaskAain B Pe3yJabTaTi BilicbKoBOI arpecii. BpaxoByioun 3HAYHUI reonoiTHYHUN TPUPOIO-
pecypcHUIT TOTeHT A YKpaiHy, BU3HAYEH] IJISIXT TPIMHOKEHHS 32 I0MOMOT0I0 (POPMYBAHHS iHBAITPOMEHTATBHOI iHCTUTYIIaThHOI €KOHO-
MiKH, iHTerpoBaHoi B €BPONEHChKIiT eKOHOMIYHUIT Ta eKOJOTIUHUI ITicHUI TpocTip. Biokpemieno 3Ha4nMicTh BOIHUX PecypciB YKpainu
Ta poJib OpraHiuHoOro 3eMiepobcTBa B Mpollecax pesiTasizailii Gaceitny /[ninpa. Busnadeni npomnosutiii (hopMyBaHHs iHBallpoOMeHTATbHOT
CTIHKOCTI eKOHOMIKHM Ta COIiabHO-eKOHOMIYHOI CHCTEMH, SIK B I[IJIOMY, TaK i [0 OKPEMUX MIPUPOI0-PeCyPCHUX cKaanoBux. OcobimBa yBara
MpUliJIEHa CUCTEMHOMY CTPATEriTHOMY YIIPABJIHHIO PO3BUTKOM 3eMeJbHUX PECYPCiB i 3eMeJbHO-PECypPCHOTO TTOTEHIHaLy. YKa3aHe MOK-
JIMBE 32 YMOBHU JIiKBiIaIlii KOPYMILii Ta BUXOMY €KOHOMIKHU 3 eKOHOMIYHOTO TTi/IITiJITIs.

Kmouosi cnosa: oOMesKeHICTh IPUPOAHIX PeCypCiB, €BPOiHTerpallist YKpaitu, iHBaiipoMeHTasbHa eKOHOMIKa, MiJTiTApHI BUKJIMKH, €KOJI0-

T0-eKOHOMIYHWIT PO3BUTOK.

FOOD PRODUCTION TECHNOLOGY

DOI: 10.15587/2706-5448.2023.289711
AHAJII3 BIUTBY BIONOrTYHO AKTHBHMX CIONMYK BIBCA TA MIOLUEPHH B PALIOHI I'YCE HA XAPYOBY LIHHICTD
I'YCAYOro M'AiCA  (crop. 41-45)

Maii6opopa JI. 0., Hanuenxo 0. 0.

JlocunijzkeHa JIoLibHICTD BBEJIeHHs /10 paitiony ryceii nopoau Jlerapr /Jlarcbkuii gqomimok BiBca (Avena Sativa) Ta nonepHu (Medicago
sativa) 3 METOIO TIOKPAIIEHHS IKOCTI OTPMMAHOTO M’sica I[€l NTHUI AK micist 320010, Tak i MiCJs TPUBAJIOTO HUSBKOTEMIIEPATYPHOTO 30€epi-
raHHs MIJIAXOM MIJIBUIIEHHS HOTO aHTMOKCUIAHTHOI aKTUBHOCTI. Y po6oTi mpoaHasizoBaHo Ta 06rpyu'rosaﬁo BUKOPUCTAHHS JIOMIIIIOK BiBca
Ta JIOLEPHNU B paltioHi ryceii. B pesyJbrari npoBeaeHoro pociipkents GyJIo BCTaHOBJIEHO, 1110 jgoaaBanus BiBca (I gocsigna rpyna) i cymi-

uri BiBca 3 smoneproo (II pocaizna rpyna) 0 pauiony ryceil CIpHsIO 3HUKEHHIO BMICTY KiHIIEBUX IIPO/YKTiB HEPOKCH/HOTO OKUCHEHHS
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mimigis (ITOJI) y M’sici Tpyaku Ticsst 3a6010 Ta Mijl yac HOoro TpuBajoro Hu3bKoTeMIepaTypHoro 36epiranns (90 ai6). ¥ m’aci ryceii 060x
JMOCJIIHUX TPYIl BCTAHOBJIEHO MOAOBKEHHS TEPMiHY MPOOKCHAAHTHO-aHTHOKCHIAHTHOI piBHOBark a0 23-i no6u. Haiibinbima pisauis
BMmicty nipoaykTi ITOJI y M'sici KOHTPOJIBHOT Ta 060X AocaiaHux rpym Oyia 3adikcoBana Ha 45-Ty n00y 36epirams M'sica. [lns m'saca I 1o-
CaTiAHOI TPy TN 111 pisuuiyt cranosuia 29,2 %, nist 11 pocaianoi rpynu — 41,2 %. Maxkcumasnbna intencusnicts npotecis IIOJI y m'sici tyceit
000X fOCTiAHUX IPyI OyJia BcTaHOBJIeHa Bif 45-1 0 67-1 1o6u 36epiranis. 3a 1meit yac y M'sici ryceil I gocsigHol rpymu BMiCT MPOAYKTIB
ITOJI 36impmmBest Ha 62,5 %, a 11 — #a 88,7 %. [lo 67-01 mo6u BMicT mpoaykTis IIOJI y M'sici KOHTPOJIBHOI TPYTIH JOCTOBIPHO MEPEBUITYBaB
BiIMOBIHI TOKA3HWKU Aocaiqnux rpymn. Hanpukinii gocaigy BmicT npoaykTiB [IOJI y M’sci ryceit KOHTPOJIbHOI Ta JOCTiAHIX TPYI JOCTO-
BIPHO He BiJPI3HABCA. AHaJI3 KUPHOKUCIOTHOTO CKJIaLy M'sica TPYAKU Tyceil oKasas, 0 HalbiablI MO3UTUBHI 3MiHK BinOyIuch y M'sci
ryceii 1T gocaignoi rpymu. Ha moyarky Tepminy 36epiranis y m'sici 1iei rpynu 6ysi0 BUABIEHO 30i1bIIeHUI BMICT He3aMiHHUX JKUPHUX
kucsaoT: ginosesoi (18:2) na 11,4 %, ninosnenosoi (18:3) na 25,8 % i apaxinonosoi (20:4) na 12,4 %. 3aranbuuii BMiCT 06-KUPHUX KUCJIOT
y M’sici 1ii€i rpynu BusiBuBest Ha 10,9 % BUIIIM 3a BiATIOBIIHIIT TOKa3HIK KOHTPOJIBHOI rpyTi. Brim, #a 90-Ty 106y 36epiraHHs 10CTOBipHOI
PI3HUII 32 BMiCTOM He3aMiHHUX KUPHUX KUCJIOT y M'sici ryceil 11 mocstiamoi i KOHTpoIbHOI TPYII Tyceii He 3adikcoBaHo.

Kmouosi cnosa: M'sico Tyceii, 6i0J0TIYHO aKTUBHI CIIOJIYKH, OBEC MOCIBHUIA, JIOTepHa, HU3bKOTEMIIEpaTypHe 30epiratis, aHTHOKCHIAHTH,
TIPOYKTU TIEPOKCH/THOTO OKUCHEHHST JITTi/TiB.
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