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In this work, the object of the study were femtosecond laser tex-
tured steel samples. Using a femtosecond laser to texture the surface
both in the direct-beam mode, which provides microtextures, and
in the reflection mode, which leads to the formation of LIPSS-type
nanostructures on the surface. Such hybrid complexes are optimal in
terms of water repellency as they embody the principle of hierarchi-
cal textures. This approach is one of the promising ways to solve the
problem of scaling the process of obtaining superhydrophobic metal
surfaces. The aim of the work is to establish the stability of water-
repellent properties of micro- nanotextures obtained on the surface of
AISI 304 steel after spontaneous hydrophobization under the action
of UV radiation. The study of the obtained textured surface by scan-
ning electron microscopy to confirm the presence of nanotexture and
by energy-dispersive X-ray spectroscopy to establish the elemental
composition of the obtained microtexture were made in the work.
The paper shows that the water repellency of AISI 304 steel surfaces
textured at micro and nano levels by femtosecond laser after long
exposure to the atmosphere increases to a superhydrophobic state
with the value of contact angles up to 155°. It has been shown that
such surfaces are sensitive to UV radiation. Depending on the type of
structure, the loss of hydrophobicity under experimental conditions
occurs in 15-45 minutes of exposure, and complete hydrophilization
of the surface occurs after 100 minutes of irradiation. As a result, the
obtained self-hydrophobic surfaces are not suitable for operation
under the influence of sunlight. However, ultraviolet radiation can be
used to pre-clean such surfaces from adsorbed organic contaminants.
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Object of article study is lignite humic acids hybrid modifica-
tion technology of biodegradable films based on polyvinyl alcohol.
The possibility of increasing the strength and operational properties
of biodegradable polymeric materials based on polyvinyl alcohol by
using its modification with the different types of humic acids from
lignite is considered. Lignite humic acids hybrid modification films
with antibacterial properties were obtained. The two-stage techno-
logy of lignite humic acids hybrid modification of biodegradable films
based on polyvinyl alcohol was formalized. At the first stage of lignite
humic acids hybrid modification technologies for hybrid-modified
biodegradable materials production, lignite humic acids are received.
At the second stage, hybrid modification of lignite humic acids (that
are part of biodegradable polyvinyl alcohol films), which are received
by watering from a solution, takes place. It has been conducted
a study on determining the effect of lignite humic acids hybrid modi-
fication on the most important operational properties of biodegrad-
able film based on polyvinyl alcohol, i. e., tensile strength, relative
elongation at break and time of mold appearance. Changes in tensile
strength, relative elongation at break and time of mold appearance
for the lignite humic acids hybrid modified biodegradable polymeric
materials based on polyvinyl alcohol were revealed depending on
the content of the different types of lignite humic acids. It was also
shown that the lignite humic acids hybrid modification of polyvinyl
alcohol with the different types of humic acids allows preserving the
biodegradability of the films along with imparting the antibacterial
properties. The developed lignite humic acids hybrid modified bio-
degradable polyvinyl alcohol films with antibacterial properties, in
terms of their operational characteristics, are superior to the known
similar biodegradable films based on natural biopolymers.

Keywords: brown coal, humic acids, hybrid modification, polyvi-
nyl alcohol, antibacterial properties, biodegradable films.
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The object of research is electron microscopic images of activated
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IN CHEMICAL INDUSTRY

important task of the process of biological wastewater treatment is
the prompt determination of quantitative and qualitative changes
in activated sludge, as well as the assessment of the impact of the
identified changes on the efficiency of the treatment. Microscopic
examination, which is a traditional tool for controlling the quality of
the water-sludge mixture, does not allow to quickly detect the dete-
rioration of the activated sludge, which can lead to its degradation,
and in difficult cases — to the death of the sludge. Violation of the
microbiological composition of sludge leads to improper formation
of flocs, violation of the process of formation of flakes, filamentous
or sludge swelling, toxicity, etc. The combination of artificial intel-
ligence methods with existing methods of quality control of activated
sludge will increase the reliability and validity of the assessment of
the quality of biological treatment.
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A proposed methodology for analyzing the state of activated
sludge using convolutional neural networks. For the purpose of train-
ing the network, images of activated sludge were prepared, which were
classified into two categories — «flocs» and «bacteria with microorgan-
isms». There are 4 subcategories in the «flocks» category: size, shape,
structure, edge of the floc; in the category «bacteria with microorga-
nisms» there are 2 subcategories: «individual bacteria and microorga-
nisms» and «colonies». Data sets of 250, 500 and 1000 images were
created for each category. The task of learning the image processing
model and the criteria for evaluating the success of learning are for-
mulated. The task of training the network was to find such a recogni-
tion function that, with a given degree of accuracy, approximates the
unknown recognition function over the entire domain of its definition.
The accuracy of image recognition is chosen as a learning success
criterion. The model training results show that the image recognition
accuracy reaches 99.98 %, and the training quality is affected by the
sample size and training duration. The trained model can be used as
a fast and efficient tool to detect problems with activated sludge.

Keywords: activated sludge, biological treatment, wastewater,
convolutional neural networks, image processing models.
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The stocking and sequestering of increasing atmospheric carbon
dioxide (CO,) and the reduction of greenhouse gas (GHG) emis-
sions that result from improving the carbon sink are two important
ways that forested land contributes to the fight against global
warming. The purpose of the study is to estimate the rate of carbon
sequestration (CS) in Edo State, Nigeria, as well as the volume of
deforestation and its impact on CS. To gauge the changes in carbon
stock, stock-difference and gain-loss methods were employed. The
gain-loss method predicts gains and losses based on off-take and
growth rates, while the stock-difference approach uses actual mea-
surements of carbon stocks over a given period of time. These two
methods presuppose that changes in carbon stock and CO; flows
to or from the atmosphere are equal. To quantify the decline of the
forest, geographical studies and satellite imagery were used. Com-
paring the area covered by forest in the same region at two distinct
eras allowed researchers to determine the annual rate of change. The
outcome showed that tree cover loss (TCL, kg/ha) was decreased
in 18 local government regions (LGAs). As a result, throughout the
baseline consideration period of 2010 to 2022, Etasko East (EE)
and Estako West (ES), Ovia South East (OSW), and Ovia North
have had the least loss in tree cover. The increased demand on hu-
man survival brought on by the expanding population may provide
an explanation for this observation and discovery. As a result of this
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development, forests underwent transformation and were used to
produce food, build cities and homes, and generate energy. The re-
gion with the highest rates of tree cover loss and deforestation was
associated with the highest CS, which was calculated at 2700 tC/ha
at OSW, and the lowest CS value point at 22.2 tC/ha at Oredo
Edo (OE). As a result, OSW showed that dense forests had higher
biomass carbon storage than grazing land and open forests. In con-
clusion, the study showed that Edo State has a significant potential
for raising the level of carbon sequestration in order for the state to
generate a profit from the sale of carbon stock and enhance climate
change mitigation efforts.

Keywords: deforestation, carbon sequestration, tree cover loss,
forested land, climate change mitigation, Edo State.
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The object of research is the technology of electrochemical purifi-
cation of wastewater from heavy metal ions. The work, in particular, is
devoted to the purification of effluents with a low concentration of the
Nickel ion. The main task of the experimental research was to select the
material of the electrodes and the mode of electrochemical dissolution
of the anodes, under which the efficiency of wastewater purification will
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be maximum, as well as to confirm the practical possibility of deep pu-
rification of the specified wastewater to the standards that correspond
to the maximum permissible concentrations (MPCy;=0.5 mg/dm?).

It was established that in the process of electrocoagulation
wastewater purification there is an induction period (10 min), during
which the coagulant accumulates in the electrolyzer and the degree of
purification increases sharply. As a result of an increase in the current
density from 10 A/m? to 20 A/m?, the degree of purification on iron
electrodes increased from 60 to 84 % for a process duration of 20 min-
utes. This is explained by the intensification of the anodic dissolu-
tion of the metal and the increase in the concentration of Fe(OH)s.
Increasing the current density to 30 A/m? practically does not affect
the degree of purification, which is explained by the phenomenon
of polarization of the anodes and is confirmed by the increase in
the process voltage from 2.40 V (10 A/m?) to 12.59 V (30 A/m?).
Therefore, it is impractical to increase the current density in the
future. For iron anodes, it was not possible to achieve the required
degree of purification (298.3 %), the maximum degree of purification
did not exceed 85 %, and the content of Ni%* ions in purified water
exceeds the MPC by an order of magnitude.

Tt was experimentally established that it is advisable to use alu-
minum electrodes for the process of electrocoagulation purification
of wastewater from Nickel ions. At a current density of 20 A/m? and
process duration of 40 minutes, the concentration of Ni%* ions did not
exceed the MPC of Ni. When using aluminum electrodes, an increase
in the current density from 15 A/m? to 20 A/m? does not lead to po-
larization of the electrodes, and the process in both cases takes place at
a steady state at a voltage of ~6.7 V. The technologically appropriate
operating mode of the electrolyzer is chosen: aluminum electrodes at
an anodic current density 20 A/m? and the duration of the purifica-
tion process — =40 min. The obtained results can find practical use in
the design of waste water purification systems of galvanic industries.

Keywords: wastewater purification, electrochemical purification,
heavy metals, Nickel compounds, electrocoagulation, aluminum
electrodes.
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Currently, there is a tendency to use less silica rich ores given the
depletion of high-quality resources. The raw kaolin treatment of Ta-
mazert (Eastern Algeria) produces, by hydrocyclone process, approxi-
mately 80 % of siliceous by-products. These siliceous wastes, which
are stored in the open air, constitute a significant environmental
problem. This research work aims to improve the quality of siliceous
by-products, more particularly, to a process for the elimination of iron
oxides and aluminum to make this raw material usable industrially
as well as solving environmental issues. The collected by-products,
were characterized by different techniques, such as X-ray fluores-
cence (XRF) and X-ray diffraction (XRD). XRF confirmed that the
by-products east siliceous, with content going up to 82 % of SiO,. The
by-product resulted from the raw kaolin treatment, mainly contains
varying amounts of impurities such as iron oxide, titanium oxide and
alumina. In all cases, the presence of these impurities affects the color
and the physical properties of the mineral, and so lowers the economic
value and limits the industrial application. In this framework, the clas-
sified fraction (=500)—(+100) pm was directed to attrition scrubbing
followed by magnetic separation technique and chemical treatment by
sulphuric acid with different concentrations. The results of the ben-
eficiation tests of by-product indicate that using the attrition scrub-
bing alone not provides a suitable product for glass manufacture. The
magnetic separation was tested with attrition on the useful fraction
((~=500)—(+100) um). The non-magnetic attritional fraction concen-
trates less than 0.45 % of Al;O3 and 0.05 % of Fe;O3. This low content
coupled with a remarkable percentage in silica of 97.98 %. The tests
by attrition and leaching with 40 % of sulphuric acid show, on the one
hand, significant results with a high percentage of silica (>98.5 %)
against 0.04 % Fe,O3 and 0.66 % AlyOs, and on the other hand, that
the enriched product meets the standards required by glass making.

Keywords: Tamazert raw kaolin, siliceous by-products, mineral
processing, silica, glass.
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The object of research is pea (Pisum satioum var. aroense) and
pea protein isolate. The chemical composition of pea (Pisum satioum
var. arvense) was studied to determine its potential as a new raw
material for obtaining protein isolate by pH-shifting treatment. The
obtained results confirm the effectiveness of using peas to obtain
protein isolate for use in the food industry instead of soy protein iso-
late. Peas are low in lipids (1.61 % on dry matter), high in crude pro-
tein (19.21 % on dry matter), ash (3.41 % on dry matter) and mine-
rals (Se, Fe, Zn, Mn, Cu, Mg, P). The ratio of essential amino acids
to replaceable amino acids (0.78), which is higher than the amount
recommended by the World Health Organization. Vegetable protein
is an alternative to animal protein in the food industry. Protein iso-
late from peas was obtained by pH-shifting treatment and its chemi-
cal composition and functional properties were determined. After
pH-shifting treatment, the chemical composition of protein and mine-
ral substances did not show significant changes. The protein content
of pea protein isolate was 82.2 %, and the yield of pea protein isolate
was 5.6 %. To confirm the functional properties of pea protein isolate,
the indicators of moisture-holding capacity (1.05 ml/g) and fat-hold-
ing capacity (0.82 ml/g) were investigated. Peas and protein isolate
from it showed high functional properties and high-quality chemi-
cal composition of proteins and minerals for use in the technology
of sausage products, which should be the focus of further research.

Keywords: pea seeds, vegetables, protein isolate, pH-shifting
treatment, sausage products, quality characteristics.
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The object of research is the physical properties and rheological
indicators of meat pates with corn starch suspensions prepared with
activated water. Among the components of the composition of drink-
ing water and food products, there are many substances with particu-
larly inherent biological activity. The biological activity of water is
caused by increased electronic or proton activity. Today, various ways
of changing properties of water are known, but the most promising
reagent-free method is the electrochemical activation of water. As
aresult of electrochemical treatment of water with an electric current,
its electrochemical characteristics change. As a result, electrochemi-

cally activated aqueous solutions (catholyte/anolyte) are obtained;
the water is saturated with oxygen, accelerates the removal of meta-
bolic waste and promotes the most complete assimilation of nutrients.

The research was aimed at determining the influence of activated
water in the composition of starch suspensions on the physical prop-
erties and rheological indicators of meat pates with their content.
Activated water affects the pH value of pates, which in the meat
industry indicates the freshness and quality of meat raw materials and
products made from them. Before pasteurization, the pH value for all
samples was practically identical. That is, at the initial stage, activated
water does not affect the acidity of pates. In the process of storage, the
concentration of (H") ions increases in pates, and the pH shifts to the
acidic side. Water activity indicators of pates with starch suspensions
on activated water gravitate towards the indicators of pates more than
to the indicators of starch, the range for which is within 0.280-0.400.
The dependence of the change in shear stress on the relaxation time of
pates showed that regardless of the dosage of the starch suspension, the
values of the shear stress of the samples on the catholyte in the time
range 0-300 s are significantly higher than the values of the samples
on the anolyte and tap water. This is explained by the ability of these
samples, having acquired the necessary structure, to be less exposed to
the external influence of deformation and to keep the structure more
intact. The creep curves of all samples testify about the trimodal nature
of the classical experimental creep curve. Thus, the electrochemical
activation of water modifies the properties of corn starch and sig-
nificantly affects the rheological indicators of meat pates containing it.

The obtained results can be used in the development of recipes
for meat pates and their production at enterprises.

Keywords: electrochemically activated water, anolyte, catholyte,
starch suspension, rheological indicators, meat pate.
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BCTAHOB/IEHHA CTIHKOCTI BOAOBINIUTOBXYBANLHHX BACTHBOCTEN A0 Al YIETPADIONETY HA CAMOrIAPOPOEI30BAHMX
NOBEPXHEBHX TEKCTYPAX CTANI AISI 304  cropinxu 6-9

Baxnau JI. B.

V paiit poboti 06’eKTOM HOCIIKEHHS Gy cTajeBl 3pasku, siki Oy/ii TeKCTYpOoBaHi (heMTOCEKYH/IHUM JIa3ePOM. 3 BUKOPUCTAHHIM (HeMTO-
CEKYH/IHOTO Jlazepa OyJI0 BUKOHAHO TEKCTYPYBAHHS TIOBEPXHI SIK B PESKUMI TIPSIMOTO TIPOMEHSI, 110 3a0€3Medye MiKPOTEKCTYPH, TaK i B PEKIMI
BIZAGUTTS, 1110 TIPU3BOAUTH 0 (POPMyBaHHA Ha TT0BepXHi HaHOCTPYKTYp Tuity LIPSS. Taki riGpuini KOMILUIEKCH € ONTUMAJILHUMU 3 TOYKU 30PY
BOJIOBI/IIITOBXYBAIBHUX BJIACTUBOCTEH, OCKITIBKY BTUIIOIOTH IIPUHIINI i€papXiuHUX TeKCTyp. Takuii mixiz € oHNUM 3 TIePCIeKTHBHIX IIJIIXIB BU-
PpileHHst Po6IeMIT MaCIITaGyBaHHSI TPOTIECY OTPUMAHHST CYTIEPTiAPOGOOHIX MeTATEBIX TIOBEPXOHb. Pob0Ta OyJia HampaBieHa Ha BCTAHOBIEHHS
¢TabiIbHOCTI BOJOBIAIITOBXYBAJIBHIX BAACTUBOCTEI MIKPO- HAHOTEKCTYP, OTpUMAHUX Ha roBepxHi crasi AIST 304 micss crionTanHoi rigpodoGi-
3artii mij gieio YO-punpominioBanHs. Y poOoTi TIPOBEACHO AOCIIUKEHHST OTPUMAHOT TEKCTYPOBAHOI TIOBEPXHI METOAMH PACTPOBOI eJIEKTPOHHOT
MiKPOCKOIIT 1S T /ITBEP/sKEHHS HASIBHOCTI HAHOTEKCTYPU Ta €HEeProIUCIepPCiitHOT peHTIeHiBCbKOI CIIeKTPOCKOIIT /111 BCTAHOBJIEHHS €JIeMEHTHO-
ro cKJIajty orpuManoi Mikporekctypu. [Tokaszano, 1110 BOIOBIAIITOBXYBa/IbHA 3/IaTHICTb TOBePXOHD 3i cTasti AISI 304, TexcTypoBaHnX Ha MiKpo- Ta
HAHOPIBHAX (PeMTOCEKYHIHNUM JIa3epOM, MHcJIsi TPUBAIO] eKCIo3ullil B atMocdepi 3poctae 0 cyneprizpodoGHOro cray 3i 3HAYCHHIM KyTiB
3MouyBanHs 110 155°. TTokazaHo, 110 Taki MOBepxHi € uyTauBuMu 10 YD-BUIPOMiHIOBaHHS. 3aJI€KHO Bijl TUILY CTPYKTYPH BTpaTa riapohodHoCTi
B €KCIIEPUMEHTAIBHIX YMOBAX BifI0YBa€ThCs Yepes 15—45 XBUJIMH eKCIO3HILiT, a moBHa Tiapodisisaitis noBepxui Hactae yepe3 100 XBUIUH OMPO-
MinenHs1. B pesysbrari orpumati camoriapodoOHi moBepxHi, He MPpUAATHI I eKCIuTyaTallii i BIUIMBOM coHAYHOro cBityia. OnHak yisrpadio-
JIETOBE BUMPOMIHIOBaHHST MOKHA BUKOPUCTOBYBATH JIJIS TIOTIEPEIHBOTO OUMTIIEHHST TAKMX TMOBEPXOHB Bifl aICOPOOBAHIX OPTaHivHNX 3a0Py/HEHD.

Kmouosi cnosa: KyT 3MOYYBaHHs BOJH, TIOBEPXHEBUIT HATAT, BOAOBIAITOBXYBAIbHI TIOKPUTTS, CyNepriapohoOHicTh, (heMTOCeKyHAHMNT
nazep, ctaiab AIST 304.

DOI: 10.15587/2706-5448.2023.277380
JOCMIDHEEHHA TEXHONOr FIEPHAHOI MOAUDIKALIT I'YMIHOBMMY KHCNIOTAMY EYPOI'0 BYT'UUIA BIORErPAJIABENLHUX
INIBOK HA OCHOBI MOMBIHIIOBOI'0 CNHPTY  cropinxkx 10-13

Ne6enee B. B, Mipounsuuenxo JI. B, Tuxomupozsa T. C.

OG6’eKTOM JI0CTKEH S € TEXHOJIOTs riGpuHol Moandikarii TYMiHOBUMU KHCJIOTaMHU 6yp0r0 BYTL/LIS GiozerpagabebHUX TTIBOK Ha OCHOBI
MoJIBiHIIOBOTO cUpTy. PO3IVISIHYTO MOMKJIMBICTD THABHUIEHHS MII[HOCTI Ta eKCIUIyaTalliiiHiX BJIacTHBOCTEH OiojierpagabesbHuX MmoiMepHIX
MarepiaiB Ha OCHOBI IOJIBIHIJIOBOTO CIUPTY IISIXOM BUKOPHCTAHHA iX MOAM(IKaIli PIsHUMM TUIIAMU TYMIHOBUX KHUCJIOT GYPOro BYTLIS.
OrpuMaHi IUIBKU 3 aHTHOAKTEPIAIbHUMU BAACTHBOCTSIMHU ILISIXOM TiOpuHol Moaudikartii rymMmiHoBux kucaot 6yporo Byriuis. DopmastizoBano
JBOCTA/IIHY TEXHOJIOTIO riGpUAHOT MOAM(IKAIT ryMIHOBUME KECAI0TaMU GYporo Byrijuist GioaerpagabesbHIX MIBOK Ha OCHOBI MOJIBIHIZIOBOTO
crimpry. Ha nepmiomy erari Texuosiorii ribpuasoi Moaudikarii ryMiHOBUX KICJAOT GYPOTO BYTLLIA /It OTPUMAHHS TiOPUAHO-MOAN(IKOBAHUX
GiozsterpasabeibHuX MaTepiaiiB OTpUMaHo IyMiHOBI KucaoTi Oyporo Byrimis. Ha apyromy erami BinGyBaeTbest Tibpuana mMopudikartist ry-
MIHOBUMU KHCJOTaMu Oyporo Byriis GiogerpagabesibHuX MBOK MOJIBIHIIOBOTO CIUMPTY, SKi OTPUMYIOTH TOJUBOM 3 posuuny. [Iposeaeno
JOCJTIKEHHST 10710 BU3HAYEHHST BILIMBY TiOpnaHol Mozaudikarii 6yporo ByTi/UIs TYMIHOBIMI KHCTOTAMI Ha HAWBAKIMBIIT €KCILIyaTAIiiHI
BJIACTUBOCTI GiozierpasabesbHuX IIIBOK Ha OCHOBI MOJIBIHIIOBOTO CIIUPTY, TOOTO: MIIIHICTh HA PO3PUB, BIZIHOCHE TIOJI0BKEHHS IPU PO3PUBI Ta yac
HOSIBY 11BiJI. BUSIBIEHO 3MiHU MIITHOCTI Ha PO3PUB, BIIHOCHOTO MOIOBKEHHS [IPK PO3PUBI Ta Yacy TOSBH MTCHIBH JJIst TIOPUIHUX MOJIMEPHIX
MarepiaiiB Ha OCHOBI MOJIBIHIJIOBOTO CIIMPTY, TIOPUAHO MOIMMDIKOBAHUX IYMIHOBUMH KHCIOTaMK GYPOro BYTiJIJIs, 3a/I€5KHO Bi/l BMICTY IX Pi3HUX
TuniB. Takosk MOKa3aHo, 1o TibpuaHa MoauMIKaIlist TyMIHOBUMU KUCJIOTaMU GYPOroO BYTLLIS MOJIBIHITIOBOTO CIIUPTY PI3HUME TUIIAMU TYMiHO-
BUX KHCJIOT JI03BOJISIE 30epertr 6iozierpagabeibHicTh IIIBOK Pa3oM i3 HaJlaHHSAM aHTHOAKTEPialbHUX BaacTUBOCTEIT. Po3pobiieri ribpuiHo Moju-
ikoBani rymiHOBIUMIE KrcJa0TaMu Gyporo Byriuist GiogerpasabesibHi MiBKU MOJIBIHIIOBOrO CIIUPTY 3 aHTHOAKTEPIAIbHUMIL BIACTHBOCTSIMHE 32
CBOIMU €KCILTyaTalli i HUMU XapaKTePUCTHKAMY [EPEBEPILYIOTh BioMi aHaoriuHi GiogerpaaabebHi IIiBKYM Ha OCHOBI PUPOAHUX OGiOTIOTiMEpIB.

Kmouozi cnosa: Gype BYriJuist, TyMiHOBI KHCTIOTH, TiGpuaHa MoaudiKaitis, moiBiHiIoOByiA ClIMpT, aHTHOAKTEPiabHi BJTacTHBOCTI, Giogerpa-
nabesbHi MTiBKN.

MEASURING METHODS IN CHEMICAL INDUSTRY

DOI: 10.15587/2706-5448.2023.277184
RHAJII3 CKMARY AKTHBHOr'O MYJY I3 3ACTOCYBAHHAM HEHPOHHUX MEPEM  cropimm 14-17

OG6’ €KTOM JIOCII/KEHHS € eJIEKTPOHHO-MIKPOCKOTIIYHI 300paskeHHsT aKTHBHOTO MYJIY, SIKi BHKOPUCTOBYBAJIUCE JIJIsI HABYAHHST 3TOPTKOBO]
HeHpOHHOT Mepeski. Bak/mBnuM 3aBAanHAM Iporiecy GioJOTIYHOr0 OUMIIEeHHsI CTIYHUX BOJ € OllepaTUBHE BU3HAYEHHS KIIbKICHUX Ta SKICHUX
3MiH aKTHBHOTO MYJIy, @ TAKOXK OIIHIOBAHHSI BIJIMBY BUSIBJICHUX 3MiH Ha e()eKTUBHICTb oumIieHHs. MiKpOCKOIIIUHE JOC/I/PKEHHS, SIKe € Tpa-
JUIIHIM iIHCTPYMEHTOM KOHTPOJIIO SIKOCTI BOZHO-MYJIOBOI CyMillli, He JO3BOJISIE MIBU/IKO BISIBUTH IOTiPIIEHHS CTAaHy aKTHBHOTO MYJLy, TI[0
MO’Ke IIPU3BECTH /10 HOTo Jlerpajallii, a y CKJIaJHUX BUMIAJKaX — 710 3arubesi Mmyay. Ilopymenns MiKpOGIOJIOriYHOTO CKJIaJly MyJly IIPU3BOJUTH
JI0 HETIPABIJIBHOTO YTBOPEHHSI (hITOKIB, OPYIIEHHSI TIPOIECY YTBOPEHHS ITACTIBINB, HUTKOMOAIGHOTO ab0 NUIAMOBOTO HAOYXAHHS, TOKCHY-
HocTi Too. [loeHaHHS METO/IB MITYYHOTO IHTEJIEKTY 3 iICHYIOYMMHI METO[AMU KOHTPOJTIO SIKOCTi aKTUBHOTO MYJIy Ii/[BUIIUTD HAIMHICTD TA
JOCTOBIPHICTh OMIHKK SKOCTI Gi0JOrYHOTO OUKIIEHHSI.

3amponoHoBaHa METO/I0JIOTISA I aHAJI3Y CTaHy aKTHBHOTO MYy 3 BUKOPUCTAHHSIM KOHBYJIAIINHNX HEHPOHHUX MepexX. 3 MeTOIo HaB-
YAHHS MEPESKI TATOTOBIEH] 300PaKEHHST aKTUBHOTO MY.JIy, SIKi K1acu(ikoBaHi 3a 1BOMA KaTeropisiMu — «hIoku» ta «6akTepii 3 Mikpooprais-
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Mamuy». Y Kareropii «hroku» BUiIeHO 4 miaKkaTeropii: poamip, hopma, cTpyKTypa, Kpait Gioky; y kateropii «6akrepii 3 MikpoopraHisMaMim» —
2 mijikareropii: «okpemi 6akTepii Ta MiKpoopraHisMu» ta «KoJoHii». J{Jst Kool kareropii cchopmosano nabopu marux mo 250, 500 ta 1000 30-
6paskerb. CHOpMYJIbOBAHO 3311y HABYAHHS MOjiesi 06pOOKHU 300pakeHb Ta KPUTEPIl ONHIOBAHHS YCIIIIHOCTI HABYAHHS. 3a/auya HaBYAHHS
MepesKi TToJiATaa y onryKy Takol (hyHKIII PO3Ii3HaBaHHs, KA i3 3a[aHIM CTYTICHEeM TOYHOCTI aTPOKCUMYE HeBioMy (DyHKIIIIO PO3TTi3HaBaHHS
Ha Bciit obmacti i BusHauernts. TouHicTh posisHaBamsa 300pakerb 0OpaHa B IKOCTI KPUTEPIst YCIIIHOCTI HaBYaHHs. Pe3ysibraTit TpeHyBaHHs
MOJIETI CBiIYaTh, 10 TOYHICTH posMizHaBanis 300pakennb carae 99,98 %, a Ha AKiCTh HaBYaHHS BIJIMBAE 00CAT BUGIPKU Ta TPUBAIICTD Tpe-
nyBanms. HaBuena Moziesib Moxke GyTH BUKOPHCTAHA SIK MIBUAKIIA Ta eeKTUBHUIT IHCTPYMEHT /I7IsT BUSIBJIEHHSI IPOOJIEM 3 aKTHBHUM MYJIOM.
Ki040Bi c10Ba: akTHBHUI MyJ1, 610J0TTYHE OUUIIEHHS, CTIYHI BOJM, 3TOPTKOBI HEHPOHHI Mepexi, Moziesti 06pOOKH 306pasKeHb.

ECOLOGY AND ENVIRONMENTAL TECHNOLOGY

DOI: 10.15587/2706-5448.2023.276637
OLIHKA BIUTMBY BUPYEKH NICIB HA NMOrIMHAHHA BYTTIELO B IUTATI EJ0 HA MIBAHI MIBAEHHOI HITEPIT  cropinku 18-24

David Suru Aweh, Yahaya Olotu, Rasheed Ihrahim, Linda Ngozi Izah, Archunmolase Adehoye John

306epiraHHs Ta MOrIMHAHHS 3pOcTaiodoro armocheproro Byriekncaoro rasy (CO») Ta ckopoueHHs BukniB napankosux rasis (I1T) B pe-
3yJIBTaTi TIOKPAIIEHHsI TIOTJIMHAHHSI BYTJIEIO € IBOMA BKIMBUMU CIIOCOOAMIL, SIKIMI JIICOBI 3eMJIi POOJISATH BHECOK Yy GOPOTHOY 3 TI06aTbHIM
norertiHasM. JIOCTiUKeHHST HAIIPABJIEHO Ha OIIHKY mBuAKOCTi nornuHants Byreio (CS) y mrati Exo, Hirepis, a Takox o6csary BupyOxu
gicis Ta i BBy Ha CS. I{o6 oriHnTH 3MiHN 3aT1aciB BYIJIEIO, BAKOPUCTOBYBAJIMCS METON 3allaciB pisHUIl Ta MpruOyTOK-BTpaTa. MeToj
npubyTKiB i BTpaT nepeadayac mpuOyTOK i BTpaTH Ha OCHOBI TEMIIIB BHJIYYEHHsI Ta 3POCTAHHSI, TOAI sIK MiAXi/ PI3HUIII 3a11aciB BUKOPUCTOBYE
(hakTIUHI BUMIPIOBaHHST 3a11aciB BYTJIEIlio 3a neBHUiA mepio yacy. i 1Ba MeToam epeadadaioTs, Mo 3MiHK 3anacis Byrielo Ta notokis COy
1o armocdepu abo 3 arMocdepy oAHaKoBi. [ist KibKiCHOT OIIHKY 3MEHIIeHH JIiCy BUKOPUCTOBYBaJIM Teorpadiuii J0CTiKEHHs Ta CymyTHU-
KoBi 3HiMKU. [TOpiBHAHHS 11JI01II, BKPUTOI JIiCOM, B OJTHOMY PETiOHI B /IBi Pi3Hi €IIOXU 03BOJINJIO AOCJAIAHUKAM BU3HAYUTU PiUHY IIBUAKICTD
aminn. Pesymsrati mokasasu, mo Brpati gepesroro mokpuBy (TCL, kr/ra) amenmmmics y 18 perionax micieBoro camospsiaysanis (LGA).
STk HacioK, poTsroM 6azoBoro nepioay posrsy 3 2010 mo 2022 poxu Cxinuuit Etacko (EE) ta 3axinauii Ecrako (ES), ITisgenno-CxinHa
Ogist (OSW) Ta IliBriuna OBist 3a3Has M HAMEHIITO] BTPATH I€PEBHOTO TIOKPUBY. 301/IbIIEHHS TOTPED Y BIKMBAHHI JTIOANHH, BUKTHKAHE 301JTb-
LIEHHSIM HAaCEJICHH:, MOJKE IIOSICHUTH 1€ CIOCTEPEKEHHSI Ta PO3IVISLL. Y Pe3yJIbTaTi I{bOT0 JAOCJIi/KEHH BUBYEHO JICH, 1110 3a3HaJIN TpaHcdopma-
11ii Ta BUKOPUCTOBYBAJIHCS JITIsT BUPOOHUIITBA TKi, Oy/IiBHUIITBA MiCT i 6y/:[I/IHI<iB Ta BUPOOHUIITBA eHeprii. PerioH 3 Hall BUIIIMMM TeMITaMy BTPATH
JIEPEBHOTO MOKPUBY Ta 3HeJiceHHst OyB nos’s3annii 3 HaiiBuimm CS, akuii 6yB pospaxoBanuii Ha pisri 2700 1C/ra B OSW, i HaitHMKIIM
sunauentsiM CS y poamipi 22,2 1C/ra 8 Openo-Eno (Oredo Edo). ¥V pesyasrari OSW 1okasasio, 1o TycTi Jick MatoTh OLIBIIIN 3a11ac BYTJIEI0
B Giomaci, Hisk macoBuIa Ta BigKpuTi Jick. Ha 3aBepiients AoC/ipKeHHsT MOKa3aslo, Mo mTaT Exo Mae 3HaYHUiT MOTeHIHa AUt BUIIEeHHS
PIBHSI OMIMHAHHST BYTJIEINHO, 1106 OTPUMATH MPUGYTOK Bi/l IIPOAKY 3alaciB BYIJIEIIO Ta TIOCUIMTU 3yCUILIS MO0 TIOM SIKIITEHHST 3MIHU KJIIMATY.

Kmovozi cnoga: BrpyOKa JTiCiB, OMTIHAHHS BYIVIEIIO, BTPATA IEPEBHOTO IIOKPUBY, JIICOBI 3eMJT, TIOM SIKIIIEHHST HACJIZIKIB 3MiHNM KiMaTy, mrrat Efo.

DOI: 10.15587/2706-5448.2023.278006
BCTAHOB/IEHHA TEXHOMOrTYHO KOLIMLHKX PEMMMIB ENEKTPOKOATYNALIHHOr0 OYHILEHHA CTIYHUX BOJA BIfI IOHIB
HIKONY cropinku 25-30

Tenew A. B, Myapuxeus II. M., Kamumon Al. A, Kinpzepa JI. I, I'naTis B. M.

OG6’€KTOM JIOCIIIKEHHS € TEXHOJIOTTT eJIEKTPOXIMIYHOTO OUMIIIEHHST CTOKIB BiJl I0HIB BasKKMX MeTastiB. Po6oTa 30KpeMa MpUCBsAYEHA OUNIICHHIO
CTOKIB B/l HUBBKOKOHIIEHTPOBaHKX 3a iorom Hikoury. ToJIoBHIM 3aBIaHHIM eKCriepUMeHTaIbHUX J0CTIDKeHb Y10 miaibpaTn Marepias el1eKTpoIiB
Ta PEKUM €JIEKTPOXIMIYHOTO PO3UMHEHHS AHO/IIB, 3 SIKOrO e(hEKTUBHICTh OUHMINEHHS! CTOKIB Oyjie MAKCUMAIIBHOIO, TAKOJK ITiITBEPAUTH TIPAKTUYHY
MOSKIHBICTh TIMOOKOTO OYMITEHHs 3a3HaYeHIX CTOKIB /10 HOPM, fAKi BiITOBiAAI0TH rpanmdHo gomyctuvuy konrerTtpariay ([[Ky=0,5 mr/mv?).

Bceranosieno, 1o B TpoIECi eJIeKTPOKOATYJISIIIITHOTO OYMIIIEHHs CTIYHUX BOJ icHye iHaykiiiiamii nepiox yacy (10 XB), IPOTATOM sIKOTO
B €JIEKTPOJTi3epi BiIOYBAETHCS HAKOIIMYEHHSI KOATYJISTHTA Ta Pi3Ke 3DOCTAHHS CTYIIEHST OYMINEHHS. B pesy israTi 361/IbIIeHHS TYCTHHI CTPYMY Bijt
10 A/M2 110 20 A/M? CTyTIiHD OYMIIEHHS Ha 3a/li3HUX eJIeKTPo/Iax 3a TpuBastocTi nporecy 20 XB 3pic Bi 60 10 84 %. Ile noscHioeTbes inTencudi-
Kalli€ro aHO/IHOTO PO3UMHEHHST MeTalry Ta 3poctanusaM koutenTpaiii Fe(OH)s. 36inbmienns ryctunu crpymy 710 30 A/mM? IpakTHYHO He BILTHBAE
Ha CTYTIHb OUNTIEHH s, MO TIOACHIOEThCS ABHIIEM TIO/APH3aliii aHOMIB Ta MiTBeP/KYEThCS 3pOCTAaHHAM HampyTH mporiecy iz 2,40 B (10 A/m?)
10 12,59 B (30 A/m?). Tomy Hazaii HiiBUILYBaT [YCTUHY CTPYMY HeAOUiIbHO. 1/ 3a/Ii3HUX aHOIB He BAAIOCH 0CATTH HeOOXiIHOTO CTyIeHs
ountierns (98,3 %), MakCUMaIbHUIT CTYITIHB OUHIIIEHHsT He TIePeBHILyBaB 85 %, a BMIiCT i0HIB Ni" B ounmeiii Bozi niepesutye I'JIK #a nops/iok.

ExcniepumenTasbHO BCTAHOBJIEHO, IO JJIST TIPOIIECY €JIEKTPOKOATYJISIIITHOTO OUMIIeHHsT CTIYHIX BOJ Bifl ioniB Hikomy momiibpHo BUKO-
PUCTOBYBATH aMoMiHieBi enekTpoan. 3a ryctunu crpymy 20 A/m? ta TpuBasocti npoitecy 40 xB KoHienTpaist ionis Ni’* #e nepesnmrysa-
ma [J[Ky;. IIpu BUKOpHCTaHHi amOMiHIEBIX eIeKTPOIiB, 3pOoCTanHs TycTHHH cTpyMy 3 15 A/m? 10 20 A/M? He TIPH3BOANTS /10 TOJISAPH3aIlii
CJICKTPOJLIB, a Mpolec B 00M/IBOX BUIAAKAX MPOXOAUTH CTallioHapHo 3a Hanpyru ~6,7 B. O6paHo TexHOJIOrYHO AOMIIBHUI peskiuM podOTH
eJIeKTpoTizepa: aloMiHieBi esiekTpou 3a anoanoi ryctunu crpymy 20 A/m? Ta Tpusasiocti niporiecy ouutienis — >40 xs. Otpumani pesyJin-
TaTH MOKYTb 3HAITH TPAKTHYHE BUKOPUCTAHHS Y TPOEKTYBAHHI CHCTEM OYMIIEHHS CTIYHNX BOJ FalbBaHIYHIX BUPOOHUIITB.

KmovoEi cnoBa: ounIecHHS CTOKIB, €JIEKTPOXIMIYHE OUMIICHHS, BasKKI MeTasy, criosryku Hikoury, esiekTpokoaryisiis, aTioMiHi€BI eJIeKTPOIN.

DOI: 10.15587/2706-5448.2023.277784
NEPEPOBKA KPEMHIMHMX NMOBIMHHX MPOAYKTIB UIA 3SMEHIUEHHA IX BIUTMBY HA HABKO/IMILUHE CEPEJIOBHIIE  cropinku 31-36

Soufiane Bouahdallah, Ahdeslam Chaih, Mohamed Bounouala, [los6aw H. I, Aissa Benselhouh, Stefano Bellucci

B nanmii yac icHye TeHEHIIisT 10 BUKOPICTAHHST MEHII GaraTix KPeMHE3EMOM DY/l Yepe3 BICHAKEHHsT BICOKOSIKICHUX pecypciB. O6pobka
cuporo Kaosiny B Tamazepri (CxigHuii AJKIp) yTBOPIOE 3a J0IIOMOTOK0 TiIPOIMKIOHHOTO Tipotiecy mpubnsHo 80 % KpeMHIEBUX MOOIYHIX
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nponyktis. [1i KpeMHe3eMHI BifX0u, sKi 30€piraloThCs il BIAKPUTHM HEOOM, CTAHOBJISATh 3HAUHY €KOJIoriuHy 1pobiemy. 1l mocigHuibra
po6oTa CIIpsIMOBaHa Ha TIOKPAIIEHHST SIKOCTI KPEMHE3eMUCTHX MOOIYHIX MPOYKTIB, 30KpeMa, Ha TIPOIIeC YCYHEHHsT OKCUIIB 3aJ1i3a Ta aIIOMIHII0,
11106 3pOGKTH 1[0 CUPOBUHY MPHUIATHOIO /IS TIPOMUCTIOBOTO BUKOPHCTAHHS, & TAKOK BUPILINTH €KOIOT 4HI mpobiemu. 3ibpaHi mobiuHi mpoayk-
i GyJIM OXapakTepu3oBaHi PIsHUMU METOAAMH, TAKUMHU sIK pertrenisebka duyopectenuis (XRF) i perrreniseska audpakuis (XRD), XRF
MHATBEPIIIIA, 0 TTOGIYH] TPOLYKTH CXiZHO-KPEMHUCTI, 3 BMicTOM 710 82 % SiO,. [To6iuHuil IPOAYKT, OTPUMAHWII B Pe3yIbTaTi 06pOOKH CHPOro
KaoJIiHY, B OCHOBHOMY MICTHUTD Pi3HY KIJIbKICTb JOMIIIOK, TAKUX SIK OKCUJ 3aJ1i3a, OKCUJ TUTAHY Ta [VIMHO3eM. Y BCIX BHIIQJKaX IIPUCYTHICTb
[UX JIOMIIIOK BIJIMBAE HA KOJIp 1 (Di3uyHi BAACTUBOCTI MiHepasy, a OT/Ke, 3HIKYE eKOHOMIUHY IIHHICTD | 0OMEKY€ IIPOMKCIIOBE 3aCTOCYBAHHSI.
V wuiit crpykrypi kaacudikosana dpaxiis (—500)—(+100) Mmxm OGyJia copsMOBaHA Ha OUMIIEHHS BiJl CTHPAHHS 3 MOJAIBIIOK TEXHIKOW Mar-
HITHOI cemapaltii Ta XiMiuHOI 06pOOKH CIPYAHOI0 KUCIOTOIO 3 PIBHUMHU KOHI[EHTpAIUsMU. Pesyabsratn BUIpoOyBaHb Ha 30aradeHHs mo6iaHOro
MPOIYKTY BKa3yIOTh Ha Te, I110 BUKOPUCTAHHST CAMOI OUUCTKY BiJl CTUPAHHS He 3abe3Iedye Bi/IOBIHOTO TPOAYKTY JJIst BUPOOHHIITBA cKJia. Mar-
HITHY cemapartiio nepesipsiiin 3i crupantsam Ha KopucHy dpakitio ((—=500)—(+100) mxm). Hemarnitaa dpakitisi crupanisi KOHIEHTPYE MEHIIE
0,45 % AlyO3 i 0,05 % FeyOs. 1leit Husbkumit BMICT MO€EAHYE YyM0BHUiT BiICOTOK BMicTy Kpemuedemy 97,98 %. BunpoGyBamns Ha CTHPAHHS Ta
BUIIyTOBYBaHHs 40 % CipuaHoi KHCIOTH MOKa3aiu, 3 OJHOTO OOKY, 3HAUHI PE3YJIBTaTH 3 BHCOKUM BiJICOTKOM KpemHesemy (>98,5 %) mportu
0,04 % FeyO31 0,66 % AlyOs, a 3 immmoro 60Ky, 1o 36aradeniii IpOAYKT BIAMOBIA€ CTaHAAPTAM, HEOOXITHIM /st BUDOOHHIITBA CKJIA.
Ki040Bi cioBa: TamMasepTHUIT CUPHIA Ka0JIiH, KPEMHE3EMHI IPOAYKTH, MepepodKa KOPUCHUX KOMAIUH, KPEMHE3EM, CKIIO.

FOOD PRODUCTION TECHNOLOGY

DOI: 10.15587/2706-5448.2023.278118
TEXHOJIOT'IA BITKOBOTO I30NATY 3 FOPOXY (PISUM SATIVUM VAR. ARVENSE)  cropinxu 37-40

Tonoexo T. M., Fonoeko M. I, Bacunenxo 0. 0., lepuesoit P. B., Bonrosa H. B, Twwenxo B. I, lTpumenxo B. .

O06’ekrom jrocuijpkents € ropox (Pisum satioum var. arvense) ta GIKOBHUIT i307151T ropoxy. Jloc/ipkeHo XiMIUHIIT CKJIajl TOPOXY /ISl BU-
3HAYEHHST HOTO MOTEHIlaNy, Ik HOBOI CUPOBUHM Il OTpUMaHHst GiikoBoro i3ossary pH-kopuryodoio 06pobkoio. OTpuMani pesysisraTi mij-
TBEPIIKYIOTh €DEKTUBHICTH BUKOPUCTAHHS TOPOXY ISl OTPUMAHHSI GIJIKOBOTO i30JIATY /Il BUKOPUCTAHHS Y XapPUOBIi MPOMUCIOBOCTI 3aMicTh
coeBoro GimkoBoro izoasty. Topox Mae Husbkuil Bmict ainmigis (1,61 % na cyxy pedosury), Bucokuii BmicT cuporo nporeiny (19,21 % na cyxy
peuoBmny), 30 (3,41 % Ha cyxy peuoBuny) ta minepasibiux pedosut (Se, Fe, Zn, Mn, Cu, Mg, P). CuiBBignorents nesaMiHHUX aMiHOKUCIOT
1o 3aminaux (0,78), 1o BuIie 3a KiIbKICTh peKoMeH10BaHy BeecBiTHBROIO opranizaiiieio oXoporu 30pos’st. PocimHHmii GIJI0K € aIETepHATHBOIO
TBaPUHHOTO B XapyoBiil mpomucaoBocTi. BigkoBuil i30T 3 Topoxy orpuMyBas pH-kKopuryiouoo 06po6Koio Ta BUSHAYaIK HOTO XiMiqHIH
ckaaz Ta pyHKiionanbHi Baactusocti. ITicas pH-kopuryouoi 06pobku XimMiuHmil ckia Oiika Ta MiHEPAIbHIX PEYOBHH HE TI0KA3aB CYTTEBHX
3Mmin. Bmict mporeimy y 6i1koBOMY i30J151Ti TOpoXy ckiiaB 82,2 %, a BuXiz 6i/IK0BOTO 130715Ty 3 TOpoxy — 5,6 %. J171st miaTBepikeHHst GYHKI[OHATb-
HUX BJACTUBOCTEH OGIIKOBOTO i30JIATY 3 TOPOXY OYJIM AOCIKEHI OKa3HUKKU BOJIOrOYyTpUMYyIouoi saatHocti (1,05 MJI1/T) Ta KUpOyTPUMYIOUOi
snarnocti (0,82 mii/r). Topox Ta GiIKOBHIT 130J9T 3 HBOTO MOKA3aIM BUCOKI (DYHKILOHAIBHI BJIACTHBOCTI Ta SIKICHUI XiMIYHWI CKiaj OiIKiB
i MiHepaJIbHUX PEYOBHH /ISl BUKOPUCTAHHS Y TEXHOJIOTT KOBOACHUX BUPOOIB, HA 110 MAIOTh OYTH CHPAMOBaHI MOAAJIBII JAOC/IIZKEHHS.

Kmovoei cnoBa: HaciHHS TOPOXY, 0BOYI, GiskoBui i30.1sT, pH-KOpHUTryI0ua 06pobKa, KoBOACHI BUPOOHU, SIKICHI XapaKTEePUCTUKH.
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BIUIMB ENEKTPOXIMIYHO AKTHBOBAHOI BOAH HA DI3HYHI BIACTHBOCTI TA PEONOITYHI XAPAKTEPHCTHKH M’ACHUX
MAWITETIB cropinku 41-46

Mapunin A. I, Nacivmuit B. M, llinax B. B, CeaTxenxo P. C.

O06’ektom nocimpkerts € HisnuHi MOKa3HUKU Ta PEOJIOTIUH] XapaKTEPUCTUKI M SICHUX TTANITETIB 3 CYCIEH3IAMU KYKYPY/I3sHOIO KPOXMa-
JTI0, TPUTOTOBAHMMI Ha aKTHBOBaHil Bozti. Cepel KOMIIOHEHTIB CKIALY MUTHOI BOAU Ta TTPOAYKTIB XapUyBaHH HEMAO PEYOBHH 3 0COOINBO
MPUTAMaHHOIO iM GioJoTiYHOI0 akTUBHICTIO. Biosoriyna akTHBHICTD BOAM CHPUMYNHEHA TABUINEHOO €JEKTPOHHOK ab0 TIPOTOHHOW aKTHB-
nictio. Ha chorozni Biomi pisHi cnoco6u 3MiHM BIaCTUBOCTEN BOJM, OHAK HAiOLIBII EPCIIEKTUBHIM Oe3peareHTHUM METOJOM € €JIeKTPO-
XiMiuHa akTUBAIisa Boau. B pe3ysbrari Mboro 0/IepKyIOTh eJIeKTPOXiMIiTHO aKTUBOBAHI BO/IHI PO3YNHU (KATOJIT/aHOJIT), BOa HACHIYETLCS
KUCHEM, PUCKOPIOE BUBEICHHS METabOIUHUX BIIXO/IB 1 cripusie HalGiIbII ITOBHOMY 3aCBOEHHIO MOKMBHUX PEUOBHH.

Jlocriprenst GyJI0 HAITPABJIEHO HA BU3HAYEHHS BIIMBY aKTHBOBAHOT BOJIM Y CKJIa/i KPOXMAJBHUX CYCIEeH3iil Ha (hisudHi BIACTHBOCTI Ta
PEOJIOTiUHI XapaKTePUCTUKH MAIITETiB 3 IXHIM BMicTOM. AKTMBOBaHA BOJIA BIUINBAE HA TOKAa3HUK pH marnTeTis, sskuii B MsCHiii Tay3i BKka3ye
Ha CBIXKICTD 1 AKICTh M'SICHOI CHPOBHHM Ta Npoaykiii 3 Hei. [lo macrepusanii nmokazuuk pH st ycix 3paskiB 6yB MPpaKTHYHO 1IEHTHYHUA.
B niporieci 36epiranns y mamrerax BigOyBaeThes migsuiients kounentpainii (HY) ionis, ta Bunukae smimenns pH B kucay cropony. ITo-
Ka3HUKM aKTUBHOCTI BOAU MAIITETIB 3 KPOXMAJbHUMY CYCIIEH3IsIMM HAa aKTUBOBAHIH BOAI TSIKIIOTH /10 TOKA3HUKIB IIAIITETIB Oimblie, Hi%K 10
TTOKA3HUKIB KPOXMAJIIO, [iarma3oH s SIKNX 3HaXoaAnThest B Mesxkax 0,280-0,400. 3amexrocTi 3MiHM HAIPY>KeHHs 3CyBY BiJl 4acy pesaxcaiii
MAIITETiB [IOKA3aJIH, 1110 He3aJIeKHO BiJl I03YBaHHS KPOXMAJIbHOI CyCIIeH31i 3HaUeHHsI HAallPY KeHHSs 3CYBY 3Pa3KiB Ha KaTOJIiTi B 4aCOBOMY Jlia-
nazoni 0-300 ¢ 3HAYHO BUII 32 TOKA3HMKHU 3Pa3KiB HA AHOJIITI Ta BOAONPOBIAHIN Boi. Ile MOSICHIOETHCS 3IATHICTIO IIMX 3Pa3KiB, HAGYBIIN He-
00XiIHOI CTPYKTYPH, MEHIIIE Mi/[aBaTUCh 30BHINIHBOMY BILIUBY fedopMailil Ta 36epiratu cTpyKTypy Oijbi misicHoio. Kpusi nmossydocti ycix
3PasKiB CBI/[4aTh IIPO TPUMO/IATBHUI XapaKTep KJIACHYHOI eKCIIEPUMEHTAILHOI KPUBOI ITOB3yUOCTi. TaknM YMHOM, €JIeKTPOXiMiuyHA aKTHUBAILis
BOZIM MOZIM(QIKYE BJACTUBOCTI KYKYPY/I35THOTO KPOXMAJTIO Ta 3HAYHO BIVIMBAE HA PEOJIOTIUHI XapaKTePUCTUKU M SICHUX TAIITETIB 3 i1 BMiCTOM.

Ortpumani pe3ysbraTu MOKYTh OyTH BUKOPUCTAHI TIPU PO3POOJIEHH] PEIENTyp M'SICHUX MAIITETIB Ta X BUPOOHUIITBI HA MIIIPUEMCTBAX.

Kmouosi cnoBa: eJ1eKTPOXiMIUHO aKTHBOBAaHA BOJIA, AHOJIT, KATOJIT, KPOXMAJIbHA CYCIIEH3is, PEOTOTIUHI XapaKTePUCTUKN, M SICHUI TaTITeT.
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