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The object of the research is the current state of the climate ac-
tion strategy for cement and concrete production, including possible
levers for reducing CO4 emissions.

It has been determined that the main source of carbon dioxide
emissions per tonne of Portland cement, and subsequently per cubic
metre of concrete, is the decarbonization of calcium carbonate, the
main raw material component of Portland cement clinker. It also
involves the combustion of fossil fuels, which are necessary for the de-
carbonization and firing of raw materials. Therefore, Portland cement
with a reduced content of Portland cement clinker is considered as a
solution for concrete manufacturing with a low CO, footprint. Addi-
tionally, the potential of Ukraine in the development of a sustainable
Portland cement clinker production approach based on using alterna-
tive fuels and alternative raw materials, which will positively affect
the total amount of CO» per ton of clinker, was evaluated. Improved
quality performance of cement has been identified as a key direction
in product portfolio management to promote cements with a lower
clinker factor by increasing the content of active mineral additives. Tt
is shown that the production of concrete with increased strength and
durability requirements based on cements saturated with active min-
eral additives is an important task. Since active mineral additives have
different origins, not all of them available for use in cement produc-
tion exhibit hydraulic properties inherent in Portland cement clinker.

Was investigated that «Complex Performance Testing Sys-
tem» (CPTS) as the main test method for evaluating the quality parame-
ters of Portland cement with a reduced clinker factor in accordance with
specific applications. This customer-oriented approach opens up the
possibility of producing low-COj; concrete. It has been shown that using
the CPTS method, a reduction in the total amount of cement per cubic
meter of concrete can be achieved, given the specified parameters of the
concrete mix, which has a direct impact on the total amount of CO,/m?.

Keywords: cement production, carbon dioxide emissions, alterna-
tive raw materials, building materials, Net Zero CO,, clinker-factor.
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The objects of the research are phosphate ore rejections — indus-
trial waste resulting from the treatment of phosphate ore by different
processes (particle size separation, calcination, physicochemical pro-
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cess, electrostatically process, etc.). These discharges are generally
stored in specially constructed sedimentation ponds. However, its
storage for a long period leads to serious environmental problems
because they contain heavy and radioactive metals that affect nearby
communities. They contaminate groundwater and surface water
through the infiltration of caustic solution laden with rare metals. To
remedy these environmental disasters and manage these concerns, it
is necessary to upgrade the discharges from the Djebel Onk complex
and give an added value to the national economy. The start-up of the
Djebel El Onk phosphate complex, in the province of Tebessa was in
1965, since that date, all the waste resulting from the beneficiation
process has been dumped in the valley adjacent to the complex with-
out any treatment or recycling, it should be noted that the Djebel
Onk phosphate complex generates huge quantities of phosphate
sludge (more than 4000 tons per day). This waste is relatively rich
in useful substance. The results of chemical analyzes reveal that
these sludge’s contain around 20.2 % of phosphate (P,Os5) with the
presence of different heavy metals such as Uranium, Cadmium, Zinc,
Copper, and Arsenic ect. Those metals threaten life of local residents
and affects vegetation, livestock in nearby populated areas. However,
this work systematically reviews the mineralogical and chemical
characterization of the phosphate sludge rejected by the Djebel Onk
treatment complex to develop a suitable method for their revaluation.
In our work, in this viable environmental perspective, we try to
highlight the use of wastes as an alternative raw material in building
materials. The impact of heavy metals on the environment and health
is determined by the chemical species, concentration, bioavailabi-
lity and transport through food chains, unless they are released into
nature due to the consequences harm they create. Certain elements,
such as mercury, lead, cadmium, zinc, copper, etc., have no function in
maintaining body balance and are immediately dangerous.

Keywords: Tailings, physic-chemical analysis, heavy metals, envi-
ronment, Djebel El Onk phosphate complex, Kef Essennoun deposit
in Algeria.
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The object of the research is to ensure environmental safety
and maximum efficiency of fuel burning equipment. Energy facili-
ties (thermal power plant, boiler houses) are among the biggest air
polluters in the city. Nitrogen oxides (NO, NOj, NOy) occupy
a significant place among the toxic gases contained in the flue gases of
fuel-burning equipment. These substances have a negative impact on
the ecological state of the city and are regulated by the Order of the
Ministry of Natural Resources of Ukraine dated 27.06.2006 No. 309
on the approval of standards for maximum permissible emissions of
pollutants from stationary sources. The principles of measurement
unity are considered, including the presentation of measurement
results in standard units (ppm, mg/m?). Conversion from volume
concentration (ppm) to mass (mg/m?) is given. Measurements of
the concentration of nitrogen oxides were carried out. In the course
of research, instrumental measuring tools were used, which made it
possible to obtain the values of nitrogen dioxide concentrations in
gas boiler flue emissions. In particular, the average maximum con-
centrations of the main pollutants exceed 62.58 mg/m®. Analyzing
the concentration of flue gases allows to determine the concentration
of pollutants and to adjust the optimal operation of the equipment as
much as possible, achieving a reduction in emissions and compliance
with the approved emission standards. Obtained data on background
concentrations of nitrogen dioxide in the city of Kyiv, amounting
to 1.33 MPC. Using the data of instrumental measurements with
the method of calculating concentrations of harmful substances in
the atmospheric air and background concentrations, a map of emis-

sion dispersion was created. Fields of surface concentrations were
plotted on the scattering map, which makes it possible to compare
the obtained values with the hygienic standards of atmospheric air.
By combining instrumental measurement methods and calculation
methods, the volume of emissions was determined and the impact on
atmospheric air pollution of the city was assessed.

Keywords: pollutant emissions, nitrogen oxides, gas analyzer,
emission dispersion map, hygienic standards of atmospheric air.
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Today, in the conditions of growing attention to the problem of
ecologically balanced development, the assessment of the impact of
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enterprises on the environment is an important and integral compo-
nent of research in the field of ecology and sustainable development.
In particular, «Chernihivagroshlyakhbud» LLC (Ukraine) as one of
the leading enterprises in the field of agriculture and construction
has a significant potential for impact on the natural environment.
The object of research is the impact of an industrial enterprise on
the environment.

The research is aimed at assessing the environmental impact
of «Chernihivagroshlyakhbud» LLC and developing proposals
for the implementation of appropriate environmental protec-
tion measures.

Like most industrial enterprises, «Chernihivagroshlyakhbud» LLC
is a source of solid waste, polluted runoff, and gaseous emissions into
the atmosphere. Due to the fact that the enterprise is located within
the city limits, the relevant environmental protection requirements
for it are increased. The economic activity of the enterprise is ac-
companied by the fulfillment of requirements for the rational use of
natural resources, environmental safety, planning measures for envi-
ronmental protection and public health protection.

In the paper, an assessment of the impact of «Chernihivagro-
shlyakhbud» LLC on the environment was carried out and the
characteristics of the area where the enterprise is located were given.
In this study, calculations were made for cyclone-type air and water
purifiers. As a result of the calculations, it was established that the
efficiency of the cyclone for holding particles of 10 microns in size
under the given conditions is 91.93 %, which is sufficient to meet the
regulatory requirements for emissions into the natural environment.
The obtained indicative results can be used for the initial evaluation
of the cyclone’s efficiency and the planning of further research and
development in this area.

Keywords: emissions, atmosphere, environment, cleaning sys-
tems, environmental pollution, environmental protection measures.
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The object of research is kaolin from the Hlukhovetsky de-
posit (Ukraine). On its basis, granulated sorbent materials were
obtained with the addition of various amounts of cellulose as a pore
former. After forming the samples, they were dried and fired at a tem-
perature of 800 °C. The obtained granules with a size of 8-9 mm
were modified with zero-valent iron. The physicochemical, includ-
ing sorption properties of granular composites were studied. Using
scanning electron microscopy (SEM) with energy dispersive X-ray
spectroscopy (EDS), the morphology of the obtained samples was
investigated and the presence of zero-valent iron particles on the
surface and in the pores of the sorbents was confirmed. Based on
desorption experiments, it was determined by chemical analysis that
the Fe content in modified samples with increased pore former con-
tent increases from 0.01 g/g of granules for a sample containing 1 %
cellulose to 0.016 g/g for a carrier with 3 % pore former. The specific
surface area and pore volume of the samples were determined by the
method of low-temperature adsorption-desorption of nitrogen. Thus,
with an increase in the content of the pore former in the ceramic
mass, the specific surface of both unmodified and modified samples
slightly decreases. Thus, with a cellulose content of 1 %, it is 20 m?/g
and 17 m?/g, respectively. When the pore former is increased to
3 %, these values are 15 m?/g and 12 m?/g. After applying a layer of
zero-valent iron on porous granules, the volume of pores decreases,
which is due to the formation of agglomerates of iron particles dur-
ing synthesis. The study of the sorption capacity of the obtained
sorbents with respect to Cr(VI) from model solutions containing
amixture of metal cations (copper, cadmium, cobalt, zinc) showed that
granular materials exhibit sorption capacity for metal anions, even in
the presence of cations. The amount of chromium sorption naturally
increases for modified samples with an increase in the cellulose con-
tent in them. However, for model solutions that do not additionally
contain metal cations, the sorption value is somewhat higher. Thus, for
asample with a 3 % pore former content, the sorption value is 0.7 mg/g
and 0.9 mg/g, respectively, at an initial chromium(VT) concentration
of 10 mg/g. The obtained experimental data indicate that the obtained
porous granular sorbents based on kaolin can be used in the further
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treatment of wastewater from electroplating enterprises, which con-
tain a mixture of pollutants in both anionic and cationic forms.

Keywords: granular sorbents, kaolin, pore former, cellulose, water
purification, heavy metals, anionic toxicants.
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The object of the research is samples of propolis collected by
various means from different regions of Ukraine. The main problem
that is being solved is the search for optimal, efficient, and food
industry-approved methods of collecting propolis as a raw material
of processing into food products. The influence of the main meth-
ods of propolis collection on the key quality indicators of propolis
for its application as a raw material in the food industry has been
studied. The differences in the main raw material indicators across
regions of Ukraine have been evaluated. The use of propolis col-
lection methods that do not meet the safety requirements of the
food industry is a common practice in beekeeping farms. The ac-
ceptability of the raw material for use in the food industry is based
on its compliance with the requirements of current regulatory
and legal acts on quality. However, the updating and revision of
regulatory acts in view of production realities occur slowly and
with significant delays. This approach reduces the volume of raw
materials available for industrial use due to technical barriers and
outdated regulatory acts on quality. In the course of the research,
results were obtained based on such indicators as the mass fraction
of wax, mechanical impurities and flavonoid compounds in propolis
collected from three regions of Ukraine. The levels of indicators

in the studied samples do not meet the requirements defined by
DSTU 4662:2006. At the same time, the regulatory requirements
of DSTU 4662:2006 and the research methods do not align with
the finalized project ISO/DIS 24381, which is currently in the
final stages of adoption as the primary international standard. The
use of means of collection in the production of propolis raw mate-
rials, which are allowed to come into contact with food products,
taking into account also the review of quality regulatory acts and
bringing them into line with international documents, can con-
tribute to improving the availability of this product as a food raw
material. Propolis producers should pay attention to the sources of
propolis located in ecologically clean areas with minimal industrial
impact and adhere to proper beekeeping practices to obtain high-
quality raw materials. The obtained results can be used to develop
an industrial technology for the production of propolis as a raw
material for food production.

Keywords: propolis, collection method, wax fraction, mechanical
impurities, identification, flavonoids.
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During the past few years, the world community has faced
a number of problems related to the delivery and storage of milk and
milk products. In particular, the situation provoked by quarantine re-
strictions in various countries of the world forces to look for solutions
regarding the use of non-traditional raw materials for the production
of classic or similar food products. As a result, it is quite promising
to use dairy products with extended shelf life, in particular, dry milk
concentrates as the main protein carriers for the production of stable
protein-fat systems. The use of dry milk proteins makes it possible
to manufacture restored structural products that can be used as an
alternative to classic ones. Therefore, the object of research is food
components of various origins, in particular food modified starches,
food fibers and their modifications, hydrocolloids.

Characteristic indicators of viscosity with increasing shear stress
were determined for 5 % solutions of modified starches of various types
after brewing at a temperature of 80 °C. It was found that when the
shear stress increases to a value of 200 Pa, there is a significant decrease
in viscosity, which generally characterizes them as structural systems.
The functional and technological indicators of wheat (VF-200),
bamboo (BAF-200) food fibers (fiber length 200 microns) and car-
boxyl methyl cellulose (CMC) were studied. Increased functional and
technological capabilities of CMC compared to dietary fibers were
revealed. The kinetics of swelling of dietary fibers and CMC were
studied, while the period of maximum intensification of the process,
which is between 5 and 15 minutes, was determined. The maximum
value of the swelling coefficient is characteristic for CMC 4.4+0.04,
for wheat fiber 4.01£0.06, for bamboo fiber 3.81+0.05. Using the
method of mathematical and statistical processing of experimental da-
ta, optimization of concentration and technological modes was carried
out to achieve maximum hydration and strength of iota-carrageenan
gel. It was determined that at a concentration of 1 % during brewing
at 80 °C and a time of 5 min. high enough gel strength can be achieved
for optimum consistency in the overall system.

The result of the work is a comprehensive study of the functional
technological characteristics of food additives that will form the con-
sistency of a structural protein-fat product of the cheese type, which
can be used in sausage products as a filler, with the aim of improving
the organoleptic, structural-mechanical and nutritional values of the
finished products.

Keywords: recipe of semi-smoked sausages, modified starch, car-
boxyl methyl cellulose, food fibers, iota-carrageenan, milk proteins.
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The chemical composition of sweet potato (Ipomoea batatas
var. Portu Orange), grown in Ukraine, was studied to determine its
potential in shortbread technology. Portu Orange sweet potato has
a high content of starch (11.2 %), natural sugars (4.7 %), dietary
fiber (3.8 %) and food pigments. To obtain the highest quality char-
acteristics and preserve the antioxidant properties of sweet potato
during drying, an innovative microwave vacuum drying method was
used. This allowed us to produce Portu Orange sweet potato powder
with a high content of starch (43 %), natural sugars (18 %), dietary
fibre (14.6 %) and preservation of food colouring properties. Accord-
ing to organoleptic parameters, Portu Orange sweet potato has an
orange color, which was formed with a combination of anthocyanin
pigmentation of the skin (orange) and B-carotene pigmentation of the
flesh (light orange). In shortbread technology, Portu Orange sweet
potato is used in powder form, which is an alternative to starch, sugar,
orange food colorings, gluten-containing cereals and egg products.
Portu Orange sweet potato powder was added to the shortbread re-
cipe in the amount of 38 % to completely replace sugar and chicken eggs.
The wheat flour in the recipe was replaced by 80 % low-gluten
wheat flour and 20 % sweet potato powder. Compared to regular
shortbread, the protein content increased by 24.3 % to 9.2 g/100 g,
the dietary fiber content increased by 74.6 % to 10.3 g/100 g, and
the ash content increased by 155.6 % to 2.3 g/100 g. The fat content
of shortbread with sweet potato powder was reduced by 7.5 %, the
carbohydrate content was reduced by 11.5 % and the energy value
was reduced by 8 % to 407.8 kcal /100 g. Texture parameters were im-
proved, making shortbread with sweet potato powder less hard, the
hardness was reduced by 48 %, but at the same time the fracturability
indicators were maintained, the fracturability was reduced by only
2 %, compared to the regular shortbread, which made it more accept-
able to consumers. The obtained changes in the nutritional value of
the shortbread, the improvement of the texture, the reduction of the
gluten content and the presence of a high amount of biologically ac-
tive substances confirm the effectiveness of using Portu Orange sweet
potato powder for dietary low-gluten nutrition.

Keywords: vegetables, sweet potato powder, microwave vacuum
drying, confectionery, food coloring, quality characteristics, die-
tary food.
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CHEMICAL AND TECHNOLOGICAL SYSTEMS

DOI: 10.15587/2706-5448.2023.281246
OAEPMAHHA BETOHIB 3 HU3bKHM CO, CMIAOM cropinxkx 6-10

Benorpag A. H.

OG6’ €KTOM IOCITIKEHHST € TIOTOYHMIT CTaH cTpaTerii KIiMaTHYHUX il JUist BUPOOHUIITBA IIeMEHTY Ta GETOHY, BpPaXOBYIOYM MOKJIMBI BasKeJi
3MenineHHs Bukuis COy.

BusnaueHo, 1110 OCHOBHUM JUKEPEJIOM BUKH/IIB BYTJIEKUCJIOTO Ia3y Ha TOHY TOPTIAH/IIEMEHTY, i B OJAIBIIOMY Ha KyGIYHUI MeTp OETOHY,
€ fiekapboHizallis KapOoHATY KaJbIlilo — OCHOBHOTO CHPOBUHHOIO KOMIIOHEHTY TTOPTJIAH/IHAIIEMEHTHOTO KIiHKepY. /[5KepesioM BUKU/IB € TaKOK
3TOPSIHHSI BUKOTIHUX BHJIIB TTA/IMBA, SIKi HEOOXIHI 7T MPOTiKaHHs mporecy aekapOoHizallil Ta BUlalry cCupOBMHM., TOMY MOPTJIAH/AIIEMEHT 3i
3HIKEHUM BMICTOM MOPTJIAHAIEMEHTHOTO KJIIHKEPY PO3IJISAAAECTHCS SIK PIlIeH s JIsk BUTOTOBJIeHHs OeToHiB 3 HusbkuM CO, cirizom. Kpim To-
TO, OL[iHEHO IOTeHIial YKpaiHu Yy PO3BUTKY CTAJIOTO HMiAXOLY Y BUPOOHUIITBI MOPTIAHAIEMEHTHOTO KJIIHKEPY 3 BUKOPUCTAHHSIM aJIbTePHATUB-
HUX BU/IIB TTAJINBA Ta AJIBTEPHATUBHUX CHPOBUHHUX MaTepiasiB, 1110 B CBOIO YePTY BIUIMBAIOTH Ha 3aTasibHy KiTbKicTh COy, STka IPUXOANTHCS HA
ToHy KJinkepy. [TokpaleHtst AKiCHUX XapaKTepUCTUK HeMeHTy OYJI0 BU3HAYEHO K KIIOUOBHIA HAPSIMOK B YIIPABJIiHHI TIOPTHOJIIO TIPOLYKTIB
JUISL IPOCYBAHHS 1[EMEHTIB 3 HUKUYMM KJIIHKEP-(haKTOPOM 3a PaxyHOK 30iIbIIEHHST BMICTY akTMBHUX MiHepaJabHUX 100aBoK. ITokaszaHo, 1o
BUTOTOBJICHHSI GETOHIB 3 MBUIEHUMU BUMOTaMM JI0 MII[HOCTI Ta JJOBrOBIYHOCTI Ha OCHOBI IIEMEHTIB, HACHYCHUX AKTUBHUMU MiHEPaJIbHUMU
nobaBKaMu, € BaxKIMBOIO 3a1aydero. 1le mos’ssame 3 Tieio 06CTaBUHOIO, 10 aKTUBHI MiHepasbHi J00aBKN MalOTh Pi3He TMOXO/KEHHS, Ta He BCi
3 JIOCTYITHUX JI0 BAKOPUCTAHHS Y BUPOOHHUIITBI IIEMEHTY MPOSIBJISIOTH Ii/IpaBJiuHi BJAaCTHBOCTI, 1110 PUTAMaHHI MOPTIaIEMEHTHOMY KJITHKEPY.

B saKocTi 0CHOBHOTO METOLY BUIIPOOYBaHb /I OIIHKY apaMeTpiB AKOCTI TOPTAAHALEMEHTY 31 3HUKEHUM KJIiHKep-(haKTOpOM y Bi/No-
BIZIHOCTI 10 KOHKPETHUX 3aCTOCYBaHb OyJia 3anpornonoBana « KoMruiekcHa cucrema tecryBanus xapakrepuctiky (CPTS). Taxwii mizxiz, opi-
E€HTOBAHMI Ha KJII€HTA, BIAKPHBAE MOKINBOCTI BUpobHuiTea 6erony 3 nusbkum CO,. Jlocaimkeno, o 3a gonomoroio metoay CPTS moskna
JIOCSTTU 3HVKEHHS 3aTaIbHOI KIIBKOCTI IIEMEHTY Ha KyOidHMI MeTp GETOHY, pU 3a/laHuX mapameTpax GeTOHHOI CyMIlli, 10 Mae TPsIMUN
BIIJTHB Ha 3araabHy KimbkicTs COa />,

Kmovoei cnosa: BUPOGHUIITBO 1IEMEHTY, BUKU/M BYIJIEKUCJOTO Tasy, albTePHATUBHI CMPOBUHHI MaTepianu, OyisesbHi Marepianu, Net
Zero COy, kiinkep-GaxTop.

ECOLOGY AND ENVIRONMENTAL TECHNOLOGY

DOI: 10.15587/2706-5448.2023.278893
XAPAKTEPHCTHKA $OCPATHUX BIIXOAIB 'IPHUYOr0 KOMIEKCY JMEEENL OHK> /1A CTIHKOTO YNPABMIHHA
HABKO/MHIUHIM CEPEIOBHLILEM cropinku 11-19

Rachid Salhi, Djamel Nettour, Mohamed Chettibi, Cherif Gherhi, Aissa Benselhouh, Stefano Bellucci

O6’exrom pocaimpkents € Bigxoan HochOpUTHOrO BUPOOHUIITBA — MPOMUCJIOBI BiXO/H, 10 YTBOPIOIOTHCS B PE3YJIBTATI MePepOOKU
docdarnoi pyan 3a 10MOMOTOIO Pi3HUX MPOIIECiB (TPAHYIOMETPUIHOTO PO3/IiJIEHHS, TPOKAPIOBaHHs, (hi3NKO-XIMIUHOTO MPOIIECY, eTeKTPO-
cTaTyHOro npoiecy ta in.). [[i ckuau, sx npasuio, 36epiraioTbes y creriaabio nodyaosanux sigacriiinukax. Oauak ix Tpusaje 36epiranis
MPU3BOTH 10 CEPHO3HUX €KOJOTTYHUX MPOOJIEM, OCKIIbKM BOHU MICTSTh BaKKi Ta PajlioaKTUBHI METAJIH, SIKi BIVIMBAIOTH Ha JOBKOJIUIITHI
rpomazin. Boru 3a6pyAHIOIOTH 1iA3eMHi Ta TIOBEPXHEBI BOAM Yepes iH(IABTpalliio i1Koro po3unny, HacCHueHoro piakicaumu Meragamu. 11106
YCYHYTH Ii €KOJIOTIYHI KaTacTpodu Ta BUPIIIUTH 1l MpoGaeMu, HeOOXITHO MOEPHI3YBaTH CKUAU 3 KOMILIEKCY «J[xebers OHK» i cTBOpH-
TH JI0OATKOBY BapTiCTh IS HAIlIOHAIBHOI eKoHOMIKM. 3amyck ¢docharHoro komimiekcy Jxebens-Enb-Onk B nposiniii Tebeca BiadyBcst
B 1965 p. 3 Toro yacy Bci BiIX0/1u, 1110 YTBOPIOIOTHCS B IPolieci 30aradeH s, CKUIAIUCS B IPUIIETILY 10 KOMILIEKCY H0JUHY 6e3 Oyb-saKoi 00-
pobKu abo mepepodKH, ¢JIif 3a3HaYnuTH, 1110 hochatanii kommieke Jxebenb-OHK reHepye BeJmde3ny KiibKicTh (hocaToro muamy (TToHaj
4000 Tonn Ha 100y). I1i Bigxoan BigHOCHO Garati Ha KOPUCHI PEYOBMHM, PE3YJIbTaTH XIMIYHUX aHAJI31B MOKA3yI0Th, IO I[i IJIaMU MiCTSITh
6m3pK0 20,2 % docdaris (PyOs) 3 IPUCYTHICTIO PISHUX BAKKUX METAIB, TAKUX SIK yPaH, KaAMiil, IMHK, Mib, Muur' sk ta i, [1i Mmetanu 3a-
TPOKYIOTH JKUTTIO MICIIEBUX JKUTEJIIB 1 BINIMBAIOTH HA POCIUHHICTD, Xy100y B IPUJIETJINX HaceaeHnx paitonax. OaHax y 1iidl poboTi cucrema-
THYHO POBIJISAAIOTHCSA MIHEPAJIOriuHi Ta XiMiuHi XapakTepucTuku (hocdhaTHUX MIIAMIB, BIIKUHYTUX OYMCHUM KOMILIEKCOM J[xkebenb-OHK, 1uis
PO3POOKH BIAMOBIHOTO METOLY 1X Mepeollinky. B nauriit po6oTi, B Iiil JKUTTE3AaTHIiT €KOJOrTYHIN NepCcneKTHBI, MU HaMaraeMocst BUCBITJIN-
TH BUKOPHMCTAHHS BiIXO/IB SIK aJIbTePHATUBHOI CPOBUHM B OY/iBEIbHUX MaTepiaiax. BIUIMB Ba)KKUX METAJIB HA HABKOJIUIITHE CEPEIOBUIIE
Ta 3/[0POB’sl BUBHAYAETHCS XIMIYHUM BH/IOM, KOHIIEHTPAILIEI0, i00CTYMHICTIO Ta TPAHCIOPTYBAHHAM MO XapYOBHX JIAHINIOTAX, SIKIO TLILKI
BOHU He BUBIIBHSIOTHCS B IPUPOJLY Yepe3 CTBOPIOBAHI HUMU HAciAKU. /[esdKi eJleMeHTH, Taki sSIK PTYTb, CBUHEIb, KaJMiii, IIMHK, Mi/lb TOIIO,
HE BUKOHYIOTH JKOAHOI (DYHKIIT y TiATPUMIL HaaHCy B OPTraHi3Mi Ta CTaHOBJIATH GE3MOCEPETHIO HEOE3IeKYy.

Kmouosi cnosa: XBOCTOCXOBHIIA, (hDi3UKO-XIMIYHNI aHali3, BasKKi MeTal, HABKOJIMIIHE cepeoBuiie, (hocharHuii komrreke Jlxedesnn-
Enp-Ongk, ponosuiie Ked Ecennoyn B Aypkupi.

DOI: 10.15587/2706-5448.2023.282624
BMMIPHOBAHHA BUKM/AIB OKCHAIB A30TY (NOy) B MANIMBOCNAMIOI0YOMY OBNADHAHHI TA AHAMS3 IX BIUTHBY HA CTAH
MOBITPA MICTA cropinkn 20-24

O06’ekTOM IOCTIIKEHHST € 3a0€3IIeYeHHsT €KOJIOTTIHOI Ge3MEeKN Ta MAKCUMAITbHOT ePEeKTUBHOCTI POGOTH TTAJIMBOBUCITAIIOI0UOTO O0JIaIHAHHSL.
Eneprernuni o6’ektr (TEIIOETEKTPOIEHTPAb, KOTEJIbHI) € OJHUMU 3 Halbiibux 3abpy/anioBadi atMocdepu B micti. Cepet TOKCHYHUX
rasiB, M0 MICTSATHCS ¥ ANMOBHX Ta3aX MaJTHBOBUCIIATIOYOTO OOIaHAHHSI, 3HaUHe Micie mocizaiots okcian azoty (NO, NOy NO,). Hawui
PEYOBMHM HETaTHBHO BIUIMBAIOTh HA €KOJIOTIYHMII cTaH Micta Ta HOpMyIoThesi Hakazom Minnpupoan Ykpainu sig 27.06.2006 Ne 309 1po
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3aTBEPIKEHHS] HODMATHUBIB IPAHIYHOIOIY CTUMUX BUKH/IIB 3a0PY/IHIOIOUKMX PEUYOBUH 13 CTAIIOHAPHUX JUKepest. PO3IJISIHYTO IPUHIIUIIN €IHOCTI
BUMIPIOBaHHS, 110 BKJIIOYAIOTH B cebe Mo/IaHus Pesy IbTaTiB BUMipIoBals B cTanAapTHuX ofutuisx (ppm, mr/m%). Haseseno nepepaxynok
3 06’eMHOI KoHlenTpalii (ppm) B MacoBy (Mr/m?). [IpoBeseni BUMipioBaHHSA KOHIEHTpallii OKCUAIB a30Ty. B Xozi gocmiakenb BUKOPUCTO-
BYBQJIMCS {HCTPYMEHTAJIBHI 3aCO0M BUMIPIOBAHHSI, 110 JI03BOJIIJIO OTPUMATH 3HAYCHHS KOHIICHTPAIN AIOKCU/LY a30Ty Y BUKH/AX JUMOBUX
Tpy6 ra30BMX KOTIiB. 30KpeMa ycepelHeHi MaKCHMaabHi KOHIIEHTpallii OCHOBHUX 3a6PyAHIOIOUMX PEYOBHH TIePeBHIIYIOTH 62,58 MT/M°.
AHaJTi3 KOHIIEHTpaIlii ANMOBUX Ta3iB J03BOJSE BUSHAUMTH KOHIEHTPAIO 3a0PYIHIOIUYNX PEYOBUH | MAKCUMAIBHO HAJIANITYBATU OITH-
MaJsibHy POOOTY 00JIa[HAHHST, JOCATHYBIIM CKOPOUEHHS BUKU/IB Ta Bi/IIIOBIAHICTD 3aTBEPKEHUM HOpMaM BUKH/AIB. OTpuMani gani poHoBUX
KOHIIeHTpalliit giokcuay a3oty B Micti Kuis, mo cranosiats 1,33 I'/IK. BukopucroByoun fani iHCTpyMEHTaIbHUX BUMIPIOBAHb 3 METO/IMKOIO
PO3paxXyHKy KOHIIEHTPAIiil B aTMOC(hEPHOMY TOBITPI MIKIUIMBUX PEYOBUH Ta (DOHOBI KOHIIEHTPaILil, OYJI0 CTBOPEHO KapTy PO3CIIOBAHHS BHU-
kuiB. Ha kapri posciioBamist Oysin HaHeCeHi MOJist MPU3EMHUX KOHIIEHTPAIIii, 10 J03BOJISAE MOPIBHATH OTPUMAHI 3HAYEHHS 3 Tiri€HiYHUMU
HopMatuBHUMHU aTMocdepHoro nosiTps. TToeHaBIM iHCTPYMEHTAIBHI METO/M BUMIPIOBAHHS Ta PO3PAXyHKOBI METOAMKY OYJI0 BU3HAYECHO
06CsITH BUKUIB Ta OIiHEHO BIIMB Ha 3a0pyIHEHHST aTMOC(hEPHOTo TOBITPst MicTa.

Kmovoei cnosa: BuKHAM 3a0pYIHIOIYNX PEUOBHH, OKCU/M a30Ty, Ta30aHAIi3aTOP, KapTa PO3CIIOBaHHS BUKU/IB, MirieHIYHI HOPMATUBH
aTtMochepHOTO MOBITPSI.
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OLIHKA BIUTHBY MPOMMC/IOBOr0 MIANPHEMCTBA HA HABKOMHIUHE NPHPOAHE CEPEAOBHIUE TA EPEKTHBHOCTI
NPHPO/I00X0POHHUX 3AXOMAIB HA NMPHKIAAI TOB <MEPHITIBATPOLUNAXBY/l> cropinku 25-29

Maxkapenxo JI. M.

ChOroziti B yMOBax 3poCTaioyoi yBaru 10 mpobeMu eKOJOTTYHOTO 30aIaHCOBAHOTO PO3BUTKY OIIHKA BIUIMBY IiITPUEMCTB HA JTOBKIJIIIST
€ BOKJIUBOIO Ta HEBI'€EMHOIO CKJIAJIOBOIO JOCIUKEHDb B rary3i eKoJIorii Ta crasoro po3sutky. 3okpema, TOB «Yepuiriparponiaxoya» (Y-
paina) sk o/[He 3 MPOBIIHUX MIANPUEMCTB Y cepi ClIBCHKOTro rOCIoAapcTBa Ta OYAIBHUIITBA MAE 3HAYHUN TTOTEHIall BIUIUBY Ha IPUPO/HE
cepenosutiie. O6’€KTOM TOCIIKEHHST € BIUINB POMIICIOBOTO MAMPHEMCTBA Ha TOBKIJIISL.

JlocmipkeHHst HalpaByieHe Ha mpoBefeHHs oiiHku BBy TOB «UepHiriBarpoiuisxOyi» Ha HABKOJMIIHE CEPEIOBUILE Ta PO3POOKA
TIPOTIO3UIIIH 1IO/I0 BIPOBAIPKEHHS BiIMOBITHUX TPUPOZOOXOPOHHNX 3aXOJIiB.

Sk i Gisbimicts poMucaoBux tignpuemcrs, TOB «YepniriBarpouisaxOy/i» € JpKepesioM BUHUKHEHHS TBEPAMX BiXO/IB, 3a0pyaHEHUX
3JIMBIB Ta ra30noiOHNX BUKUAIB B arMocdepy. Yepes Te, 10 MiIIPUEMCTBO 3HAXOUTHCS Y MEKAX MIiCTa, BIAMOBI/IHI BUMOTH 1I0JI0 OXOPOHU
HaBKOJIMIITHHOTO CepeloBHIA /[0 HBOTO € MifBUINeHNMH. locrogapebka JisTbHICTD MiAMTPUEMCTBA CYTIPOBOKYETHCS BUKOHAHHSAM BHMOT
LIO/I0 PalliOHATBHOTO BUKOPHCTAHHS IPUPOJHUX PECYPCiB, €KOJIOTiuHOI Hesmexnu, IJIAHYBaHHSI 3aXO/iB I1[0JI0 OXOPOHM HABKOJIUIIHBOTO
cepeJIOBHUIIA Ta OXOPOHU 3/[0POB’SI HACEIEHHS.

Y pobori 6ys0 nposegeno ouinky BBy TOB «YepuirisarponuisxOy1» Ha HABKOJMUIITHE CEPEAOBUIIE Ta JaHa XapaKTepPUCTUKA Pailony
pO3MileHHs mianpueMcTBa. B maHoMy nociukenti Oy 3pobieHi po3paxyHKN Uit 3ac00iB OUMIEHHST TIOBITPsT Ta BOAM TUITY [UKJIOHIB.
B pesyJisraTi IpoBeeHHsT PO3PaxyHKIB OyJI0 BCTAHOBJICHO, 10 e(EeKTUBHICTD IUKIOHY /Ui YTPUMAHHS 9acToK po3Mipom 10 MikpoH mpu
3ajlaHnX yMoBax cranoBuTh 91.93 %, 110 € gocraThim /uist 3abe3evueH s HOPMATHBHUX BUMOT 1IO/I0 BUKH/IIB Y HABKOJIMIIHE TPUPOJIHE Ce-
penosuie. OTprMani OPIEHTOBHI Pe3yJIBTaTH MOKYTh OyTH BUKOPUCTAHI /ISl TOYATKOBOI OIIHKK e(heKTHBHOCTI IIMKJIOHY Ta TIJIaHyBaHHS
MOZAJBITKMX JOCAIKEHD 1 po3poOOK Y 1iii obiacti

Kmouori crnosa: BrKy/1, aTMOchepa, HABKOJIMIITHE CEPEIOBUIILE, CUCTEMU OUHIIEHHS, 3a0pPyAHEHHSI HABKOJHMIITHBOTO CEPEIOBHIIA, TTPUPO-
JTIOOXOPOHHI 3aXO0/IH.
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OTPHMAHHA TA BUBYEHHA PI3MKO-XIMIYHHX B/IACTHBOCTEN NMOPMCTHX MATEPIAMIB HA OCHOBI
KAOMIHY cropinxu 30-34

Boupapesa A. I, To6inko B. H.

Ob6’ekrom focaipkennst € kaosin [myxoserbkoro pomosuiia (Ykpaina). Ha #ioro ocHoBi osiepskaHo rpanysiboBari copOyiodi MaTepiaim i3
JIOIABAHHAM PI3HOI KIIBKOCTI 1I€JTI0JI03H B SIKOCTI 1I0poyTBOptoBava. ITicsst hopmyBaHHsT 3paskiB GyJ10 MPOBEIEHO IX BUCYIIYBAHHS Ta BUIIAI [IPU
temmepatypi 800 °C. Orpumani rpamysiu poamipom 8—9 Mm Gyim MordikoBaHi HYJIbBaJIEHTHIM 3a/1i30M. BuBueno (isnuko-xiMiumi, B ToMy 4nci,
CopOIiiiHI BAACTUBOCTI TPaHyIb0OBAHUX KOMITO3UTIB. 3a I0MOMOI0I0 CKaHyiouoi eektporHoi Mikpockornii (CEM) 3 eneproaucnepciiinoro pentre-
HiBepkoio criekrpockorieio (E/LC) nocnikero Mophoioriio oiepsKaHnX 3pasKiB Ta MiITBEP/KEHO HAsIBHICTh YaCTOYOK HYJIbBAJIEHTHOTO 3a71i3a Ha
moBepxHi i B Iopax copbenTis. Ha ocrHoBi 1ecopOITiiiHIX eKxcriepuMenTiB XiMiTHIM anarisoM BiusHaueno, mo Bmict Fe y MommdikoBanmx 3paskax
3 MBUIIEHHSAM BMiCTy 1IopoyTBOpioBaya 3poctae 3 0,01 r/r rpamys st 3paska, sikuii mictutsb 1 % nesmosnosu 10 0,016 r/r st Hocist 3 3 % 11o-
poyTtBoproBada. MeTosioM HU3bKOTEMIIepaTypHOI ajcopOitii-aecopOitii a30Ty BU3HAYEHO TUTOMY MOBEPXHIO 3paskiB Ta 06’'eM nop. Tak, mpu 36i71b-
LIEHH] BMICTY II0POYTBOPIOBAaYa B KepaMivHiil Maci MUToMa MOBEPXHS SIK HeMOAM(IKOBAHMX, Tak i MOM(IKOBAHUX 3Pa3KiB JICI0 3MEHIIIYETHC.
Tax, ipu BMicTi 1 % Tesmonosn Bona ckmagac 20 M2/t Ta 17 M%/1, Bigmosinmo. [Ipw 36iabmenHi mopoyTBopioBava 710 3 % i BeTMUNHA CKIafafoTh
15 M2/r ta 12 M%/r. Ilic/s1 HaHecenns mapy HyIbBATEHTHOTO 3a71i3a Ha OPHCTI TPAHYJIIT, 06'€M IOpP 3MEHTITYEThCS, 10 06YMOBIIEHO YTBOPEHHSIM
arJIOMEpATiB YaCTOYOK 3a/1i3a Ipu cuHTe31. BuBueHHs copOuiiiHoi 3natHocTi ogepkanux copbentis moao Cr(VI) 3 MoaebHIX PO3YMHIB, SKi Mic-
TATH CyMIlI KaTiOHIB MeTastiB (Miti, KaMito, KOGaIBTY, [MHKY ) TIOKA3aJI0, [0 MPaHy/IbOBaH] MaTepiaan NPOsBAAIOTh COPOILIHY 3/aTHICTD 10 aHio-
HIB METaJIiB, HABITh, Y IPUCYTHOCTI KaTiOHiB. Besmunta copOIiii Xpomy 3aKOHOMIPHO 3pOCTa€ Jiist MOAM(MDIKOBAHUX 3Pa3KiB i3 T /IBUIIIEHHAM BMICTY
T[eTI0T03M B HUX. 1IpoTe, /71T MOZIETBHIX PO3UMHIB, SIKi He MICTSITh I0IATKOBO KaTiOHN METaJIiB, Be/ImurHa copOirii aemo Buma. Tak, Uit 3paska
3 BMicToM 3 % TopoyTBOpioBava BemmunHa copOiti ckiagae 0,7 mr/r ta 0,9 Mr/1, BianosiaHo, npu BuxiaHiil kouientpaiii xpomy(VI) 10 mr/r.
OrpumaHi ekcriepuMeHTaIbHI JIaHi BKa3yloTh HA Te, IO OfIePsKaHi MOPUCTI IPpaHyIbOBaHi COPOEHTH Ha OCHOBI KAOJIHY MOKHA 3aCTOCOBYBATH
TIPH IOOYMITIEHH] CTIYHUX BOJ[ TAJIbBAHIYHIX MHATIPUEMCTB, SIKi MICTSTD CyMilll 3a0PyAHIOBAYIB SIK B aHIOHHIH, TaK i KaTioHHIiT hopMi.

Kmovoei cnoBa: rpaHy/Ib0BaHi COPOEHTH, KAOJIiH, IIOPOYTBOPIOBAY, 1IE/II0JI032, OUUIICHHS BOJI, BAXKKI METAJIU, aHIOHHI TOKCUKAHTH.
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JOCMMMEHHA CKIALY NPONONICY, AKX MPEAMETY NEPEPOB/IEHHA Y XAPYOBY NMPOAYKWIH cropinku 35-40

HOeuxamox P. M.

OG6’€KTOM OCITIIKEHHST € 3Da3KH MIPOIIOJICY, OTPUMaHi pisHUMHU 3acobamu 300py y pisHux perionax Ykpainu. OCHOBHOIO TPOOJIEMOIO, sIKa
BUPIIILYETHCS € MONTYK ONTUMATLHUX, eDEKTUBHUX, 103BOJIEHUX Y XapUOBiil IIPOMECIOBOCTI 3ac06iB 360py TIPOIIOIIICY, SIK IIPEAMETY Hepepod-
JICHHSI Yy Xap4yoBY MPOAYKILi0. JIOCTI/KeHO BIIMB OCHOBHUX CIIOCOOIB 300y TPOMOJIiCY Ha OCHOBHI TIOKA3HUKIB SIKOCTI TIPOTIOJICY /LISt 3aCTO-
CYBaHH HOTO0 SIK CHPOBUHU Y XapuoBiii mpoMucaoBocTi. OIiHeHo BiIMiHHICTh OCHOBHUX IMOKA3HUKIB CHPDOBUHHU y PO3Pi3i PeTioHiB YKpaiHu.
3actocysanHs 3ac06iB 300py NPOTIOTICY, KOTPi HE BIAMOBIAAIOTh BUMOTaM 3 GE3MEYHOCTI y XapuoBiil POMUCIOBOCTI € IOCUTH TOMNPEHOI0
MIPAKTUKOIO HA MACIYHUIIBKIX TOCHO/APCTBaX. B OCHOBY /0MyCTHMOCTI CHPOBUHU 10 BUKOPHCTAHHA Y Xap4yOBiil IPOMICIOBOCTI CTAaBUTLCS
BI/INOBIHICTD ii BUMOraM YMHHUX HOPMATHUBHO-IIPABOBUX aKTiB 3 AKOCTi. B TOIl ke uac, OHOBJIEHHs Ta 3MiHAa HOPMATUBHO-IIPABOBUX aKTiB
3 OTJIsILy Ha peasii BUPOOHUIITBA BifGYBAETHCS MOBIIBHO Ta i3 3HAYHUM 3arisHeHHsaM. Takuii miaxig ckopouye 06'eMn CHPOBUHHM, TOCTYITHOT
JI0 BUKOPUCTAHHSA Y TPOMUCIOBOCTI uepes TexHiumi 6ap’epu Ta 3actapiji HOpMaTHBHO-TIPABOBI aKTH 3 AKOCTI. B mpotieci goctiKeH st oTpu-
MaHO Pe3yJIbTaTH 33 TAKUMHE TTOKa3HUKAMHM, SIK MacOBa YaCTKa BOCKY, MEXaHIYHUX JIOMIIIOK Ta (hJIaBOHOIHUX CIIOJTYK Y MPOTIOJICI, 3i6paHoMy
3 TPbOX perioniB Ykpainu. PiBeHb MOKa3HUKIB y AOCHIZKYBaHUX 3pa3kax He BiamoBizae BumoraMm, Busnadennm JJCTY 4662:2006. B Toii
ske yac HopMatusHi BuMorn JICTY 4662:2006 ta metoau mociippkenns He BianosigaoTs npoexty ISO/DIS 24381, mo dinanizoBanunii ta
MPOXO/IUTH 3aBEPHIATbHI eTanu MPUIHATTS, K OCHOBHUIT MIXKHAPOAHWN aKT. 3acTOCYBaHHS y BUPOOHUIITBI CHPOBUHM TIPOTIOJICY 3ac00iB
360Dy, JOIYIIEHNX 10 KOHTAKTY 3 XapUOBUMMU MPOAYKTAMU TIOPSI]I 13 TIEPErJIsIOM HOPMATHBHO-TIPABOBUX aKTiB 3 SIKOCTI Ta MPUBEAEHHS iX
Y BIIMOBIHICTD 3 MIsKHAPOJIHUMHU JIOKYMEHTAMU MOJKE CHPHUSITH TIOKPAIIEHHIO JIOCTYITHOCTI IIOTO MPOAYKTY SIK XapuyoBOl CUPOBUHU. Bupo6-
HUKaM IPOIIOJICY CJIi/L IPHU/ILIN yBary JKepeJaM IIPOIIOJIiCy, PO3MIIIEHNM B eKOJIOTIYHO YUCTHX 30HaX Ta 30HAX 3 MiHIMAJIbHUM TEXHOTCHHUM
HABAHTAKEHHSIM, TIPUTPUMYBATUCH HAJIEKHOT IPAKTUKY O/UKITIBHUIITBA VI OTPUMAHHST SIKICHOT cpoBrHU. OTPUMaHI Pe3yJIbTaTH MOXKYTh
GyTH BUKOPUCTAHI /7S PO3POGIEHHSI IPOMICIOBOI TEXHOJIOTIT BUPOGHUIITBA MPOTIOJICY, SIK TIPEAMETY MePEePOOIEHHST Y XapuoBY MPOAYKILIIO.

Kmouoei cnosa: nporouric, crioci6 360py, YacTka BOCKY, MeXaHiuHi goMitnk, inerrudikarii, Gpaasoroinu.
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OLIHKA SYHKLUIOHANLHO-TEXHOMOTTYHUX I PEOJIOITYHUX MOKASHUKIB CTABUTI3ATOPIB KOHCUCTEHLIT MONOYHHX
BITKOBO-¥HPOBUX CHCTEM JUTA BHPOBHHLTBA HANMIBKOMYEHUX KOBBAC cropinku 41-45

Pymox B. I, Maciuuuit B. M.

[IpoTsiroM AEKiJIbKOX MUHYJIUX POKIB CBITOBA CIIJIBHOTA 3IIITOBXHYJIACS i3 PsAAOM TIPoOJIeM, 10 TOB'si3aHi i3 I0CTaBKOIO Ta 30epiraHisamM
MOJIOKA Ta MOJIOYHHX TIPOYKTiB. 30KpeMa, CUTYallisl, CIPOBOKOBAHA KAPAHTHHHUMU OOMEKEHHSIMU Y PIHUX KPAiHAX CBITY, PUMYIITYE TITyKaTH
PillleHH ST IO/I0 BUKOPUCTAHHsI HETPAAUIHIHOT CUPOBMHM /IS BUTOTOBJICHHS KIACHYHUX ab0 aHAJIOITYHMX MPOAYKTIB XapuyBaHHst. SIK HacJIi/IoK,
JIOBOJII TIEPCIIEKTUBHUM € BUKOPHCTAHHSI MPOLYKTIB MOJIOYHOTO HOXOJIKEHHSI i3 MOJI0BKEHUM TePMiHOM 30epiraHHsi, 30KpeMa, CyXuX MOJIOYHUX
KOHIIEHTPATIB, SIK OCHOBHUX HOCITB OiJIKa, JIJIst BUTOTOBJIEHHSI CTablIbHIX OITKOBO-’KMPOBHUX CHCTeM. BUKOPHCTaHHS CYyXMX MOJIOYHNX GLIKIB 103-
BOJISIE BUTOTOBJISITU BiIHOBJICHI CTPYKTYPHI IPOJIYKTH, SIKi MOKHA BUKOPHCTOBYBATHU SIK aJIETePHATUBY KiIacuaHuM. OTiKe, 06’ EKTOM [OCIIIKEHHS
€ XapuoBi KOMITOHEHTU Pi3HOTO MOXO/KEHHSI, 30KpeMa Xap4yoBi MozudikoBaHi Kpoxmas, XapyoBi BOJOKHA Ta ii Moudikariii, rizpoKosoimm.

BusnadeHo xapakTepHi MOKa3HUKK B'SI3KOCTI TIPM 3POCTAHHI HANPYTH 3CYBY AV O % PO3YMHIB MOAM(DIKOBAHUX KPOXMAJIB Pi3HUX TH-
niB micas 3aBaproBanHs npu temieparypi 80 °C. BusissieHo, 1o npu mmigBuIineHHi Hanpyru 3cyBy 10 3HaueHHs1 200 ITa BinOyBaeTbes 3HauHE
3HIDKEHHS B'SI3KOCTI, 10 3arajioM XapaKTePU3ye iX sIK CTPYKTYpHi cucteMu. [locrimpkeno (hyHKITIOHATBHO-TEXHOTOTIUHI TOKA3HIKHI TIEHNY-
nux (VF-200), 6ambykosux (BAF-200) xapuoBux BoJIOKOH (oBkuHa BosiokHa 200 MxkM) Ta kapbokcuameruieonosu (KMIT). Bussieno
migBuIeHi (hpyHKIoHATIbHO-TexHOMoriuHI MosknBocTi y KMIL y mopiBHsiHHi i3 XapyoBuMu BooKHAMU. J0CIIiDKeHO KiIHeTHKY HaOyXaHHs Xap-
yoBUX BOJIOKOH Ta KMII, 11p1t 11boMy BU3HAUYEHO 11epioji MaKCUMaIbHOI iHTeHCuDIKallii IIpoIiecy, 1o 3HaXOAUThCs Y Mexkax Bij 5 10 15 xB. Mak-
cUMasibHe 3HaueHHs KoedinieHTy HabyxanHs xapakrephe ans KMIT 4,4+0,04, nisa mmenwnaroi kaitkosuau 4,01+0,06, 11t 6aMOyKoBOT KITiT-
koBunu 3,81+0,05. MeTo1o0M MaTeMaTHKO-CTaTUCTUYHOTO OOGPOOJIEHHST eKCTIePUMEHTATBHIX JAHUX TIPOBEICHO ONTUMIZAIiI0 KOHIIEHTPYBAHHS
Ta TEXHOJIOTTYHUX PEKUMIB, /IS IOCSATAHHS MAKCUMAJILHOL rijipaTartii ta cuu reJio fiora-kaparenany. Busnaueno, o npu konnenTpaiii 1 %
npu 3aBapioBani pu 80 °C Ta yaci 5 XB. MOKHaA JOCITTH JI0OCTATHBO BUCOKOI CHJIH TEJIIO ISt ONITUMATbHOT KOHCUCTEHILT y 3araibHill CHCTeMi.

PesynsraTtom poboTH € KOMILIEKCHE [IOCTi/KeHHsT (DYHKITIOHATIBHO TEXHOJIOTTYHUX XapaKTEPUCTUK XapyoBUX 100aBOK, 1110 hopMyBaTH-
MYTh KOHCHCTEHIIO CTPYKTYPHOTO GiIKOBO-)KHPOBOTO MPOJYKTY 110 THITY CHPHOTO, SIKUI MO’Ke BUKOPUCTOBYBATUCH Y KOBOACHUX BUPOOAX
y SIKOCTi HATIOBHIOBAYa, 3 METOIO MOKPAIIEHHSI OPraHOJIENTUYHNX, CTPYKTYPHO-MEXaHIYHIX | XapYOBHUX I[IHHOCTEN rOTOBUX BUPOOIB.

Kmovoei cnoBa: perentypa HamiBKOMUEHUX KOBOAC, KPOXMaab MOAMDIKOBaHMI, KapOOKCUIMETUIIIETION03a, XapuoBi BOJIOKHa, HoTa-
KapareHat, MOJIOYHI GiTKH.
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HU3LKOT/THOTEHOBE MICOYHE MEYHBO 3EATAYEHE MOPOLIKOM BATATY (/[POMOEA BATATAS VAR. PORTU ORANGE):
TIOKASHHKHK AKOCTI TA TEKCTYPH  cropinku 46-51

Bopayuosa 0. I, Fonosxo T. M., Fonosxko M. I, Camoxina E. A, Bacunenxo 0. 0., lipumenxo B. I, Bonrosa H. B, Kowens 0. 10., Onidiuux 1. B.

Jlocripkeno ximiunuii ckaaz 6arary (Ipomoea batatas var. Portu Orange), 110 BUPOILY€EThCS B YKpaiHi, /I7isi BUSHAYECHHSI HOTO TOTEHIHaTy
y Texunosiorii micounoro neunsa. barar copry Portu Orange mae Bucokuii Bmict kpoxmaiio (11,2 %), narypaibuux mykpis (4,7 %), XxapuoBux
BOJIOKOH (3,8 %) Ta XapuoBHX TirMeHTiB. [l OTPUMAHHA HAIBUIINX SKICHUX XapaKTEPUCTUK Ta 30€pPeKeHHs aHTUOKCUIAHTHUX BJIACTH-
BoCTell Garary Hpu CyIIiHHI BUKOPUCTOBYBABCSI IHHOBAIIHHUN METOJ MIKPOXBUJIBOBOIO BaKyyMHOTO cymrins. Ile mo3Bosnno orpuMarn
nopomuiok 6arary copry Portu Orange 3 Bucokum BMicToM Kpoxmaiio (43 %), Harypaiabhux 1ykpis (18 %), xapuosux Bosnokon (14,6 %) ta
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30epesKEHHSAM BIACTUBOCTEl XapuoBux GapBHUKIB. Barar copry Portu Orange 3a OpraHoJieNTHYHUME TOKA3HUKAMU MA€ OMAPaHIEBUI KOJIP,
1[0 YTBOPHUBCSI 3 MOEAHAHHSIM TTIrMEHTAIlli B-KapoTUHOM MIKipOYKH (TTOMapaHyeBril KOJIp) Ta mirMeHTarii B-kapoTunoM M’sikoTi (CBITIO-110-
MapaHueBUil KoJip). Y TexHoJorii nicounoro meunsa Gatat copty Portu Orange BUKOPUCTOBYETHCA Y BUNJISL OPOIIKY, 110 € aETEPHATUBOIO
KPOXMAJIIO, I[KPY, XapUOBUM OapBHUKAM MOMAPAHYEBOTO KOJIBOPY, IIIOTCHOBMICTHIM 3JIAKOBHM POCIMHAM Ta sI9YHUM TPoAyKTaMm. [Toponiok
6arary copry Portu Orange nofiaBaBcsi 10 PENENTYPH MCOYHOTO TIeurBa y KiIbKOCTI 38 % /st TOBHOT 3aMiHU I[YKPY Ta KypsuuX st€iib. [lire-
HuuHe GOPOIIHO Y perenTypi 6ysio 3amineHe Ha 80 % HU3bKOIIIOTEHOBUM TeHMYHIM GoporHoM Ta Ha 20 % nopomikom Garary. ITopiBHSIHO
31 3BUYAHUM TICOYHKMM TIedrBOM BMicT Gisika 36iibimBes Ha 24,3 % 10 9,2 1/100 1, BMicT XapuoBUX BOJOKOH 301abmMBes Ha 74,6 % 10
10,3 1/100 r Ta BMicT 30Jm 36ibImKBCes Ha 155,6 % 10 2,3 1/100 1. BMicT sKUpY y MICOYHOMY MEUUBI 3 OPOLIKOM 6AaTaTy 3MEHIIMBCS Ha 7,5 %,
BMICT BYTJIeBO/IIB 3MeHmmnBes Ha 11,5 % Tta eneprernyna tinnicts 3unsnunacs na 8 % mo 407,8 kxan/100 r. [Tokasuuky TekcTypn moKparim-
JIACh, 3POOUBIIIH MTICOYHE TTEYUBO 3 TOPOIIIKOM OATaTy MEHIII TBEPNM, TBEPAICTD 3MEHIINIACH Ha 48 %, ajie TP IIboMY 30€PerJich MOKa3HIKU
JIAMKOCTI, JTAMKICTh 3MEHIINIACH JuIe Ha 2 %, y MOPIBHAHHI 31 3BUMAHUM MICOYHUM TI€YUBOM, 10 3POOHIO HOTO OLIBII TIPUITHATHUM 151
crioskuBadviB. OTpUMaHi 3MiHN B XapUOoBiil MIHHOCTI MiCOYHOTO TTeYBa, MOKPAIIEHHS TEKCTYPH, 3MEHIIEHHST BMICTY TJIIOTEHY Ta HASBHICTD BU-
COKOT KIIbKOCTI 6i0JIOrUHO aKTUBHUX PEYOBUH MATBEPIIKYIOTh eDEeKTUBHICTh BUKOPUCTAHHS OPOIIKY Oataty Portu Orange 1iist [iETUYHOTO
HU3BKOTIIOTEHOBOTO XapUyBaHHs.

Kmo4oei cnoBa: 0BoYi, MOPOIIOK GaraTy, MiKpPOXBIJIbOBA BAKyyMHA CYIIKA, KOHAUTEPCbKI BUPOOU, XapuoBKil GapBHUK, SIKICHI XapakTe-
PHUCTHKH, IIETUYHE XapUyBaHHs.
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