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The object of research is the catalytic effect (hydrocrack-
ing) for the production of hard-to-recover hydrocarbons, the
subject of the study is the change in the physicochemical
properties of hydrocarbons by partial gasification, and the
lightening of the fractional composition of hydrocarbons.
One of the most problematic areas is the lack of studies of the
catalytic effect on hard-to-recover hydrocarbons in reservoir
conditions. Although processes such as catalytic cracking,
reforming, isomerization, aromatization and alkylation of hy-
drocarbons are known and used in petroleum refining.

The research used the methods of scientific knowledge —
experiment and measurement. In the course of laboratory
work, an effective catalyst was developed, the effect of temper-
ature on the fractional composition and physicochemical pro-
perties of oil, oil products and gas condensate was investigated.
To simulate formation conditions, hermetic metal retorts were
used, in which oil and gas condensate samples were subjected
to different temperature regimes. In the process of testing cores
saturated with gas condensate, the dependence of filtration on
physical parameters — temperature and pressure, fractional
composition, specific gravity and viscosity was studied.

Laboratory studies have shown a decrease in density and
viscosity of hydrocarbons, an increase in core permeability.
The effect of catalysis on oil made it possible to increase the
volume of light ends distillation from 30 to 60 %, for gas con-
densate — up to 50 %, which confirms the effectiveness of the
method of catalysis of hard-to-recover hydrocarbons. This
is due to the fact that the correct formulation and solution
of the problem provided adequate results. In contrast to the
existing processes of hydrocracking of petroleum products,
the proposed method allows you to extract heavy and low-
mobile hydrocarbons in reservoir conditions at lower tem-
peratures of 120—150 °C. At the same time, the technology
for catalytic hydrogenation of hard-to-recover hydrocarbons

will be similar to a typical treatment of a formation with an
acid or surfactants. This will make it possible to intensify
the commercial reserves of hydrocarbons in the fields that
are now classified as hard-to-recover and which account for
more than 50 %.
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The object of research in this work is the intensification
of hydrocarbon production. The most problematic task of
the study is the efficiency of intensification of compacted
high-temperature carbonate reservoirs. Despite the gradual
transition to renewable energy sources, natural gas and oil
will play a dominant role in the world’s energy balance in the
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next 20—30 years. Carbonate rocks have significant mining
potential, but low filtration properties require intensification
to improve reservoir permeability. High temperatures and
pressures at great depths require the improvement of exist-
ing hydrocarbon production technologies. The most popular
method for treating reservoirs containing carbonates is acid
treatments in different variations, but for effective treatment
it is necessary to achieve deep penetration of the solution into
the formation.

The study solves the problem of selection of effective
carrier liquids for the preparation of acid solutions for the
treatment of compacted high-temperature reservoirs with
high carbonate content. To ensure quality treatment, acid
solutions must have low viscosity and surface tension coef-
ficient, low reaction rate, their chemical properties must
ensure the absence of insoluble precipitates in the process
of reactions with fluids and rocks, as well as be environ-
mentally friendly. To select the most optimal carrier liquid,
experiments were conducted to determine which candidate
liquids provide the minimum reaction rate of acidic solutions
with carbonates. Based on the analysis of industrial applica-
tion data and literature sources, water, nephras, methanol,
ethyl acetate, and methyl acetate were selected for further
research. Widely studied acetic acid was chosen as the basic
acid. Studies have shown that methyl acetate has a number
of advantages, namely low reaction rate, low viscosity and
surface tension coefficient. As well as the possibility of hy-
drolysis in the formation with the release of acetic acid, which
significantly prolongs the reaction time of the solution with
the rock and the depth of penetration of the active solution
into the formation.

Keywords: carbonates, compacted rocks, methyl acetate,
acetic acid, well intensification, acid solutions.

References

1. Kurovets, I. M., Mykhailov, V. A., Zeikan, O. Yu., Krupskyi, Yu. Z.,
Hladun, V. V,, Chepil, P. M. et. al. (2014). Unconventional sources

of hydrocarbons of Ukraine. Unconventional sources of hydrocar-
bons: problem review. Kyiv: Nika-tsentr, 208.

2. Vakarchuk, S. H., Dovzhok, T. Ye. Filiushkin, K. K. et. al.
(2014). Perspektyvy osvoiennia resursiv hazu ushchilnenykh
porid u Skhidnomu naftohazonosnomu rehioni Ukrainy. Kyiv:
TOV «VTS PRYNT», 208.

3. Dong, K., Zhu, D., Hill, A. D. (2018). The role of temperature
on optimal conditions in dolomite acidizing: An experimen-
tal study and its applications. Journal of Petroleum Science
and Engineering, 165, 736-742. doi: https://doi.org/10.1016/
j.petrol.2018.03.018

4. Chang, E E, Nasr-El-Din, H. A., Lindvig, T, Qui, X. W, (2008).
Matrix Acidizing of Carbonate Reservoirs Using Organic Acids
and Mixture of HCI and Organic Acids. All Days. Denver: Rich-
ardson. doi: https://doi.org/10.2118/116601-ms

5. Zimin, O. L., Zezekalo, I. H., Bondar, H. M., Yevdoshchuk, M. 1.
(2019). Perspektyvy rozrobky ushchilnenykh karbonatnykh
kolektoriv u mezhakh Dniprovsko-Donetskoi zapadyny. Nafto-
hazova haluz Ukrainy, 2, 14—18.

6. Kalfayan, L. (2008) Production enhancement with acid stimula-
tion. Tulsa: PennWell, 252.

7. Ali, M. T, Nasr-EI-Din, H. A. (2020). New Insights into Carbonate
Matrix Acidizing Treatments: A Mathematical and Experimen-
tal Study. SPE Journal, 25 (3), 1272—-1284. doi: https://doi.org/
10.2118/200472-pa

8. Ali, M. T,, Nasr-EI-Din, H. A. (2018). A Robust Model To Simu-
late Dolomite-Matrix Acidizing. SPE Production & Operations,
34 (1), 109—129. doi: https://doi.org/10.2118/191136-pa

9. Burton, R. C,, Nozaki, M., Zwarich, N. R., Furui, K. (2019).
Improved Understanding of Acid Wormholing in Carbonate
Reservoirs through Laboratory Experiments and Field Mea-
surements. SPE Journal, 25 (2), 587—-608. doi: https://doi.org/
10.2118/191625-pa

10. Harris, R. E., McKay, I. D., Mbala, J. M., Schaaf, R. P. (2001).
Stimulation of a Producing Horizontal Well Using Enzymes that
Generate Acid In-Situ — Case History. All Days. doi: https://
doi.org/10.2118,/68911-ms

MEASURING METHODS IN CHEMICAL INDUSTRY

DOI: 10.15587/2706-5448.2021.244777

STUDY OF THE KINETICS OF CARBOXYMETHYL
CELLULOSE SYNTHESIS IN A SCREW REACTOR

pages 15-20

Kateryna Konovalenko, Department of Automation Hardware
and Software, National Technical University of Ukraine <Igor Sikor-
sky Kyiv Polytechnic Institutes, Kyiv, Ukraine, ORCID: http;//
orcid.org/0000-0001-8973-3232

Yurii Beznosyk, PhD, Associate Professor, Department of Auto-
mation Hardware and Software, National Technical University
of Ukraine <Igor Sikorsky Kyio Polytechnic Institute», Kyiv,
Ukraine, e-mail: yu_beznosyk@ukrnet, ORCID: http://orcid.org/
0000-0001-7425-807X

Liudmyla Bugaieva, PhD, Associate Professor, Department
of Automation Hardware and Software, National Techni-
cal University of Ukraine <Igor Sikorsky Kyiv Polytechnic
Institute», Kyiv, Ukraine, ORCID: http.//orcid.org/0000-0003-
2576-6048

The object of research is the reactor for the synthesis of
carboxymethyl cellulose. An important indicator of the quality
of sodium carboxymethyl cellulose, which determines the field
of its application, is the degree of polymerization. However,
obtaining a product with a specific parameter under indus-
trial conditions is associated with a number of difficulties.
Therefore, important research tasks are the development of
a mathematical model of the kinetics of carboxymethyl cel-
lulose synthesis, experimental studies to determine the rate
constants of synthesis reactions, modeling of a screw reactor for
the synthesis of carboxymethyl cellulose, and computer studies.

When studying the kinetics of reactions of carboxy-
methyl cellulose, one of the possible approaches was to use
a quasi-homogeneous model, which is widely used in model-
ing processes on a catalyst grain. This approach is used to
describe and analyze individual stages; however, a number
of difficulties arise in heterogeneous reactions of cellulose.
In the course of these reactions, the properties of the solid
phase change and the processes, respectively, are unsteady in
time. The reaction does not take place on the surface of hard
particles, but in the entire volume of the fibers. The concen-
tration and reactivity of cellulose hydroxides, water, and
products formed during the reaction remain approximately
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constant; therefore, the use of a quasi-homogeneous model is
quite acceptable and does not cause additional mathematical
difficulties. As a result of these experiments, according to
the obtained integral curves, the method of least squares was
used to find the constants. To determine the values of the ki-
netic constants, an experiment was carried out in an integral
isothermal reactor. During the experiments, the degree of
substitution of carboxymethyl cellulose and the concentra-
tion of free alkali were measured. As a result of numerous im-
plementations of the search task, the values of the constants
and activation energies were obtained. This kinetic model-
ing approach can be used in the synthesis of other cellulose
ethers. The rate constant of the synthesis reaction depends
on the process conditions. Using the proposed approach to
describing the interaction of cellulose with a reagent, the
reaction mixture considered as a quasi-homogeneous system
can be described using a single-phase flow model.

Keywords: cellulose ethers, solid-phase production me-
thod, tubular screw reactor, plug-flow mode.
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The object of research is the methods of purification
of iron-containing wastewater from etching operations,
the subject of the study is spent technological solu-
tions of etching and wastewater from the operations of
washing enterprises of hardware products. Spent etch-
ing solutions are characterized as highly concentrated
solutions, and wash water belongs to the category of
concentrated solutions containing toxic impurities: heavy
metal ions, acids, surfactants. The main problem in the
etching area is the processing of used etching solutions.
The most progressive creation of combined systems in
which the bulk of wastewater is treated in centralized
systems with partial return of water to the production
process. With such wastewater treatment, the problem arises
of reducing the total concentration of iron to less than
1 mg/l. That is why, in accordance with the require-
ments of environmental legislation on nature management,
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there is a need for deep additional treatment of such
wastewater.

The study used the methods of potentiometric titra-
tion and chemical deposition, as well as the method of
photometric determination. Magnetic cleaning was studied
in an experimental magnetic deposition apparatus.

The paper presents the results of studies evaluating
methods for purifying iron-containing wastewater from
etching operations. Improvement is achieved by the creation
of technological combined schemes for the purification of
iron-containing wastewater, including a magnetic device
as an auxiliary element. At the same time, the main vo-
lume of wastewater is treated in centralized systems with
a partial return of water to the production process. Waste
solutions from etching operations are subject to regeneration
with return to the production process and partial dosage
into the main wastewater stream from washing operations.
Deep purification from iron-containing impurities using
a magnetic device expands the possibilities of practical
implementation of reverse osmosis to obtain «clean» water
in centralized systems. This water is applicable for the
preparation of process solutions and mixed with industrial
water for flushing operations.

Keywords: combined schemes, treatment methods, waste-
water, etching operations, ferrous impurities, magnetic
device.
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This study object is industrial waste issue on the example of
Ukraine: accumulation level, structure and its treatment pos-
sible ways. An analysis of waste sources available statistics on
and their quantity was conducted. It is considered industrial
wastes main component composition and corresponding types
processing directions in Ukraine and abroad are analyzed.

It is established the industrial waste accumulation level
trends in Ukraine to increase year by year, and it’s compari-
son with Gross Domestic Product shows an raw materials in-
crease in the economy. Minor Downward Trends (2008-2009
and 2014-2016) illustrate decline in the industrial produc-
tion during respective period. The largest industrial wastes
producers are mining and processing industries. Six catego-
ries of industrial waste were identified, accounting for 4/5 of
their total amount. These are sludge, «tails» and other iron
ore wastes, iron ore mining wastes, limestone mining residues
and waste from mining operations.
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Only iron ore tails enrichment technologies have been
implemented at a sufficient level in Ukraine at present, but
their processing level in terms of resource and energy savings
is insufficient. The large relevant technologies have been in-
troduced outside Ukraine and the most effective are includes
maximum processing stages depth and included to techno-
logical production cycles.

Based on this study results it is notes the best and most
effective in the realities of Ukraine areas of waste manage-
ment towards the implementation of 17 sustainable deve-
lopment goals are multi-component processing of six main
categories of waste from the mining and processing indus-
tries. This approach avoids legal conflicts and has the highest
environmental and economic effect.

Keywords: sustainability, industrial waste management,
environmental impact, resource efficient technologies, energy
efficient technologies.
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The object of research is fish culinary products in the jelly
pouring of the menu of conceptual restaurants. The subject of
research is the consumer characteristics of gelling fish broth
for culinary products based on sensory characteristics.

The study used methods for determining the consumer
characteristics of fish culinary products based on physical,
chemical, aesthetic and sensory analysis. Methods for the pre-
liminary preparation of hydrocolloids as structure-forming
agents for the preparation of gelling culinary products with
the study of the parameters of the jelly formation process
are proposed. The developed ingredient composition of fish
culinary products based on low methoxylated pectin and
sodium alginate improves the consumer characteristics of the
finished dish. This ensures the implementation of strategic
decisions in the food industry through the introduction of
innovative technologies and the release of products with new
consumer and functional properties. It is the new ingredient
composition of the fish culinary products in the pouring that
opens the priorities in the creation of the wellness products
industry with the aim of improving the health of consumers.
The active elements of algae are absorbed almost completely
through a chemical composition close to that of human
plasma. As a result, algae are able to compensate for the lack
of elements and contribute to the normalization of metabo-
lism. The use of low-esterified pectin is due to its structure-
forming, therapeutic and prophylactic, sorption, antibacte-
rial properties, which are an alternative to antibiotics and
synthetic preservatives to prevent bacterial spoilage. The use
of dietary supplements based on sodium alginate and pectin
in food products provide an adjustable texture with new
rheological and functional properties, which have a positive
effect on the commodity performance of finished products for
promotion on the market of healthy food restaurants.

On the basis of the sensory indicator, rational parameters
of the recipe of fish culinary products in jelly pouring were
determined to obtain a transparent, stable, homogeneous
elastic consistency, which will expand the range of the well-
ness menu of restaurants of the Wellness concept.

Keywords: consumer characteristics, sensory indicators,
jelly culinary products, structure-forming agents, fish res-
taurants.
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Starch is a product of intensive processing of agricultural
products. During the processing of plant starch, nutrients
such as protein, dietary fiber, and minerals are removed. In
addition to nutritional imbalance, rich nutrients have an im-
pact on the environment. The object of research is Areca taro,
a starch-rich agricultural product.

The research aims to use spray drying technology to ob-
tain a whole betel nut taro powder for food processing, such
as sausages and noodles. The taro is used as a raw material,
and the whole taro flour is obtained after peeling, cutting,
crushing with water, and spray drying. Using single factor
and orthogonal experiment to optimize the spray drying
process parameters and embedding agent of taro powder, and
then analyze its physical and chemical properties.

The results show that adding 0.01 % Xanthan gum+0.12 %
Microcrystalline cellulose (embedded agent) to the taro
emulsion can increase the extraction rate of taro flour, speed
up the drying speed, and prevent sticking to the wall. The
best process of spray drying: the speed of atomizer was
16000 r/m, the wind temperature was 200 °C, the mate-
rial liquid concentration was 28.00 % and the feeding rate
was 75 mL/min. The taro powder produced by this process
has better liquidity, light purple color, smooth texture, and
strong flavor of taro. Product parameters: powder fluidity
was 13.9 cm, extraction rate was 15.36 %, water activity
was 0.416, chromaticity parameters were 19.73 (L* value),
2.96 (a’ value) and 3.25 (0" value), bulk density was 0.44 g/mL.

This technology can provide data support and reference
for food processing companies. The taro whole powder would
be widely used as food ingredients in future.

Keywords: taro powder, microcrystalline cellulose, spray
drying, powder extraction rate, process parameters.
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The object of research is the technology of jelly-fruit mar-
malade with the addition of multicomponent fruit and berry
paste from apples, quince and black currant. Marmalade prod-
ucts are in demand due to their attractive appearance, excellent
taste, aroma and good absorption by the body. This delicacy is
characterized by the absence of fat, high sugar content and the
presence of functionally physiological ingredients. Due to the
growing interest of consumers in products of increased nutri-
tional value, the technology of jelly-fruit marmalade with the
addition of multicomponent fruit and berry paste from apples,
quince and black currant has been improved. New confectionery
products must first of all be safe for human health, therefore,
organoleptic, physicochemical and microbiological indicators
of the quality of marmalade were determined during storage.

In terms of organoleptic quality indicators, both control
and experimental marmalade samples have high quality
indicators during the shelf life. The storage duration affects
the consistency of the marmalade, which becomes protracted
after 3 months of storage and contributes to a decrease in the
color saturation of all samples. The loss of the mass fraction
of moisture in the control sample of marmalade up to 6.1 %
and the sample with fruit and berry paste — up to 5.0 %, an
increase in acid accumulation by 4.0-20.6 % for the control
and by 4.0-20 % for the sample marmalade with pasta. It is
noted that the content of reducing substances increases in
the control sample by 18.0—50.0 %, which is 11.8—-15.0 %, and
in the sample with the addition of paste — by 10.8-36.9 %,
which is 12.3-15.2 %. The data obtained is admissible and
meets the established quality requirements in accordance
with the requirements of regulatory documents.

Microbiological quality indicators have been determined
and it has been established that new samples of marmalade
with multicomponent paste, both freshly prepared and after
a guaranteed shelf life, comply with the standards of all current
requirements for the quality of food products. The safety of jel-
lied fruit marmalade on agar with the addition of multicompo-
nent fruit and berry paste from apples, quince and black currant
has been proven during the guaranteed shelf life of 3 months.

Keywords: technology of marmalade, multicomponent
paste, quality characteristics, storage of marmalade, micro-
biological characteristics, nutritional value.
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The object of research in this work is a baked product en-
riched with a mixture of sprouted grains, ground cinnamon,
apple pectin, dry wheat gluten, ascorbic acid. Pastries occupy
an important place in the production and sale of food prod-
ucts and have a high calorie content. To reduce the energy
value of pastry products, it is proposed to replace wheat flour
in the recipe with a mixture of germinated grains of wheat,
oats, barley and corn. In this work, the properties of such
mixtures were studied using the example of a mixture of the
«CHOICE» company (Ukraine). The mixture of germinated
grains of cereals of wheat, oats, barley and corn of this com-
pany is rich in dietary fiber, nonessential and irreplaceable
amino acids, microelements and macroelements, vitamins.

It has been established that a rational substitution of
premium wheat flour for a mixture of germinated grains in
the recipe for pastry products is 50 %. Due to the germina-
tion process, a large amount of amylolytic and proteolytic
enzymes accumulates in cereals, which impair the structural
and mechanical properties of the crumb of pastry products,
as a result of which the crumb of the product becomes sticky
and wrinkled. The work was aimed at developing a multicom-
ponent mixture to improve the quality of pastry products,
the formulation of which includes a mixture of germinated
grains. A «Solodok» multicomponent mixture has been de-
veloped, which has a positive effect on the organoleptic and
structural-mechanical properties of the product crumb. The
mixture contains safe food additives and ingredients: ground
cinnamon, dry wheat gluten, apple pectin, ascorbic acid. It
has been established that the introduction of the «Solodok»
multicomponent mixture into the dough leads to the replace-
ment of the fermentation process with the stage of sedimen-
tation. The use of a multicomponent mixture leads to an
improvement in the organoleptic characteristics of rich prod-
ucts, an increase in the specific volume of products, and an
improvement in the development of the porosity of products.
Adding a mixture of sprouted grains and a «Solodok» multi-
component mixture leads to a change in the traditional taste,
the products acquire a pleasant aftertaste of sprouted cereals
and cinnamon. The use of a mixture of germinated grains and
a «Solodok» multicomponent mixture in the recipe for pastry
products leads to a decrease in the energy value of pastry
products in comparison with the control.

Keywords: pastries, a mixture of germinated grains, mul-
ticomponent mixture, nutritional value, germinated cereals.
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The object of the study is the riboflavin producer Eremo-
thecium ashbyi Guilliermond 1935 VKPM F-340, the subject
of the study is the regularities of riboflavin biosynthesis
by the E.ashbyi F-340 strain under different cultivation
conditions. Riboflavin is an important micronutrient that
is a precursor of the coenzymes flavin mononucleotide and
flavinadine dinucleotide, it is necessary for biochemical reac-
tions in all living cells. Population growth and an increase
in human needs for vitamin-fortified food and agricultural
products is the reason for an increase in demand for riboflavin
preparations. Considering this, it is important and economi-
cally beneficial to improve the technology for the production
of vitamin By. An important factor that affects the yield of the
product is the nutrient medium. At present, the influence of
agricultural waste on the biosynthesis of riboflavin is being
actively studied in the world. However, not all of the studied
types of raw materials are typical for the agriculture of this or
that country. Therefore, in order to determine whether this
direction of research is promising, it is important to check the
effect on the biosynthetic activity of the riboflavin producer
of the most common wastes of the domestic industry. In this
work, this is done on the example of Ukraine.

In the course of the study, microbiological (surface and
deep cultivation of E.ashbyi F-340), physicochemical (de-
termination of the amount of biomass by the gravimetric
method, determination of the concentration of riboflavin by
the spectrophotometric method) and mathematical methods
were used. The proposed media with the addition of agricul-
tural waste, providing a higher yield of riboflavin compared
to conventional media. The influence of different types of
agricultural waste on the biosynthesis of riboflavin by the
producer E. ashbyi F-340 was evaluated. The efficiency of
using sunflower cake as a component of the nutrient medium
is shown. The optimal sources of carbon for the nutrient me-
dium with oil cake have been determined, which increases the
yield of riboflavin. Due to the large amount of sunflower cake
obtained in Ukraine, its use for modifying the nutrient me-
dium in order to increase the yield of riboflavin in the future

will lead to a decrease in the cost of the target product due to
the use of cheap and ecological raw materials.

Keywords: riboflavin producer, Eremothecium ashbyi F-340,
submerged cultivation, agricultural waste, sunflower cake.
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3ACTOCYBAHHA BHYTPIWHLOIUTACTOBOr0 KATANI3Y ANA BUIYYEHHA BAMMKOBHAIOEYBHHUX BYTIEBOIAHIB cropinku 6-10

3esexano L. I, Kopanenxo B. I, llapuesa 1. I., ly6uxa 0. B.

OG6’e€KTOM JIOCHIDKEHHS € KaTaliTHIHUI BIUIMB (TIAPOKPEKIHT) /IS BUJIYYEHHsT BYTJIEBOAHIB, 110 BaKKO BUIOOYBAIOTHCS, TIPEAMETOM
JIOCJIJUKEHHsT € 3MiHa (Di3MKO-XIMIUHMX BJIACTUBOCTEl BYIVIEBOJHIB IIJISIXOM 4YacTKOBOI rasudikariii, moJernieHHs: (hpakiiiiHOro CKJIaay
BYrIeBOIHIB. OHUM 3 HAIIOIIBIT TIPOOIEMHUX MICI[b € BIZICYTHICTD JOCIIIZKEHb MIOI0 KATAJTITHIHOTO BIUIMBY Ha BYTJIEBOIHI, 10 Ba)KKO BH-
N00YBAIOTHCS, B IJIACTOBUX yMOBaxX. X04a Taki IPOIECcH, sIK KaTaJiTHYHIHA KPeKiHT, prudopMiHT, i3oMepusallis, apoMaTU3allis Ta aJKyBaHHs
BYIJICBOJIHIB BiZIOMi Ta BUKOPUCTOBYIOTHCS TIPH T1epepodIti HaTH.

¥ xozi mocaiKeH s BAKOPUCTOBYBAJINCS METOAN HAYKOBOTO TH3HAHHS — €KCIIEPUMEHT Ta BUMIp. Y TPOTeci BUKOHAHUX JTabopaTopHuX
podiT po3podiieno edeKTUBHIIA KaTami3aTop, Z0CAi/KEHO BIUIMB TeMIepatypu Ha (pakiiiinuii ckiaa ta Gisuko-ximMiuni Baactusocti nadru,
HaTOMPOIYKTIB Ta razokonaencary. [luis imMiTarlii miacToBux yMOB BUKOPUCTAHO TEPMETHYHI MeTajeBi PETOPTH, B SKUX MpoOu HadTH Ta
ra30KOHJIEHCATY Ti/[ABaIK PI3HIUM TEMIIEPATYPHUM PeKIMaM. Y MPOoIleci BUPOOYBaHb KEPHIB, HACHYEHHUX Ta30KOHIEHCATOM, JOCIIIKEHO
3asexHicTh (inbTpantii B Qi3NUHUX ITapaMeTpiB — TeMIepaTypy Ta TUCKY, PPaKIliitHOro CKIaLy, INTOMOI Baru Ta B'SI3KOCTI.

JlabopaTopHUMM JOCTIDKEHHSIME J0BEAEHO 3MEHIIEHHS TIIJIbHOCTI Ta B'SI3KOCTI BYTVIEBO/HIB, 301/IbIIEHHS TIPOHMKHOCTI KepHiB. Brumis ka-
Tasizy Ha Had Ty M03BOMMB 30LIBIIITH 0OCAT BiAroHy Jerkux (paxitiii Bix 30 10 60 %, 1u1st razokoHaeHcaTy — 110 50 %, 10 TATBEPIIKYE eheKTUB-
HICTh METOJLY KaTai3y BaKKOBHIOOYBHIX BYT/IEBOAHIB. Ll MOB’sI3aHe 3 THM, 110 KOPEKTHICTD TIOCTAHOBKY Ta PO3B SI3aHHST 3aBIAHHST 3a0€3Med i
OTpUMaHHSI afleKBaTHUX pe3y/ibratiB. Ha BiAMiHy Bil iCHYIOYMX MPOLECIB TiAPOKPEKIHTY HaPTOIPOMAYKTIB, 3arPOIIOHOBAaHUIT CIOCi6 103BOJIsIE
BHOOYBATH BayKKi Ta MAJIOPYXJINBI BYTJIEBOAIHI B IJTACTOBHX YMOBaX 3a MeHIX Temitepatyp 120—150 °C. IIpu 11poMy TeXHOJIOTIS KATATITIHIHOTO
rifipyBaiis BaKKUX BYIJIEBOAHIB Oyzie cx0kKa 3 TUIIOBOIO 0OGPOOKOIO TIIacTa KUCJA0TOI0 abo ToBepxieBo-akTuBHuMu pedosunamu (ITAP). Ile
JIO3BOJIUTD iHTEHCH(DIKYBATH IIPOMUCJIOBI 3aITaCh BYTJIEBO/IHIB Ha POJIOBHUIIAX, SIKi 3apa3 BiZIHOCATHCST JI0 BAKKUX 1 SIKUX HAJUy€eThest oHaz 50 %.

Kmouosi cnosa: BaKKOBHIOOYBHI BYTJICBO/AHI, KaTaJiTHYHE TIiZpyBaHHsl, KOHBEPTAllis BYIJIEBOAHIB, (hpakuilinuii ckia, KiHeMaTHyHa
B’SI3KiCTb, MOJIEKYJISIPHA Bara.
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YAOCKOHANEHHA KUCMOTHHUX PO3YMHIB JNA IHTEHCHPIKALIT YUINTEHEHUX BUCOKOTEMNEPATYPHHX KAPEOHATHHX
KONMEKTOPIB cropinku 11-14

OG6’exToM JoCipKeHHs Y Aaniil poboTi € inTencudikaiis BugodyBanis ByraeBoanis. HalGiibim mpobaeMHoIo 3aaueio K0CTiiKeH s
€ edextuBHICTD iHTeHCHbIKAI] YIIIPHEHIX BICOKOTEMIIEPATYPHNUX KapOOHATHMX KOJEKTOPiB. HesBaxkaoun Ha IOCTYHOBHII MEpexia 10
BIZIHOBJIIOBAHUX JKEPeJl eHeprii Ipupo/Huii ra3 Ta HadTa Oy/yTh BifirpaBaT JOMiHYIOUY POJIb Y eHepreTuaHoMy Oasarci cBiTy y HaiibimoKkyi
20-30 poxkis. Kapbonari ripchbki mopoiu MAOTh 3HAUYHUN BUAOOYBHUIA MOTEHII, ajle HU3bKi (DibTpaIiiiHi BJIACTHBOCTI BUMAraioTh 1Mpo-
BeleHHs iHTeHCcHdIKaMil IS TTOKPAIeHHs TIPOHIKHOCTI T1acTa. BICoKi TeMmepaTypn Ta THCKM Ha BETMKHUX TINOHHAX BUMAraioTh YI0CKO-
HaJIEHHS ICHYIOUMX TEeXHOJIOTI BuaoOyBaHHs ByrieBoAHiB. HallmonyagpHinmm MeTogom it 06poOKK KOJEKTOPIB, 10 MIiCTATH KapOOHATH,
€ KUCJIOTHI 0OPOOKY y Pi3HUX Bapialisx, ane Ans eeKTHBHOI 00POOKH HEOOXITHO AOCATTH TIMOOKOTO MPOHUKHEHHS PO3YNHY B TLIACT.

YV jocipKeHHi BUPIIy€eThes 3agada mijaoopy eheKTHBHUX PiAMH-HOCIIB I IPUTOTYBAHHS KUCIOTHUX PO3UUHIB i 0OPOOKH YIIi/Ib-
HEHUX BUCOKOTEMIIEPATYPHUX KOJEKTOPIB 3 BUCOKOW KapOoHaTHICTIO. [ly1s1 3abe3neueHHs IKiCHOT 0OpOOKY KUCIOTHI PO3YNHU OBUHHI MaTH
MaJIy B'A3KiCTh Ta KoedIillieHT MOBEPXHEBOTO HATATY, HU3bKY IMBHIKICTD peakilii, ix XiMiuHi BIACTHBOCTI MalOTh 3abe3MedyBaTi BiCYyTHICT
HEPO3YUHHIX OCA/iB y IPOLeci peakiiiii 3 Guroigamu ta opojIoo, a Takok OyTH eKoJIoriuHo Gesnednumu. [t BUGOPY HAUOLIBIIT ONTUMATb-
HOI PiIMHU-HOCIST IPOBOANIINCH €KCIIEPUMEHTH, SIKi I03BOJISITh BUBHAYKTH, sIKi caMe PIANHU-TIPETEHICHTH 3a0€31eyi0Th MiHIMaJIbHY TBH/-
KICTh peaKIlii KHCIOTHUX PO3UYMHIB 3 KapboHaTamu. Buxozs1un i3 aHauri3y aHUX MPOMUCIOBOTO 3aCTOCYBAHHS Ta JITEPATYPHUX [IKEPEI [JIst
MOJAJIBIINX OCTI/KEHb 00PaHO BOLY, Hedpac, METAHOJI, ETHJIAIETAT, METHUIAIIETaT. B AKOCTI OCHOBHOI KHCJIOTH OOPAHO IMUPOKO JOCTIKEHY
o1TOBY KucJoTy. [IpoBeseri qocmiKenHs MOKa3yioTh, 0 METUJIAIIETAT MA€E PsIJ TiepeBar, a caMe: Maja MBU/KICTh Peakilii, HU3bKi B'sI3KiCTb
Ta KoedillieHT HOBEPXHEBOIO HATATY. A TAKOK MOKJIUBICTD Ii/IPOJI3Y Y IJIACT] i3 BUBIJIBHEHHSM OI[TOBOI KHCJIOTH, 1110 3HAYHO IIO/IOBXKYE 4ac
PpeakIlii po3unHy 3 MOPOJOIO Ta TIIMONHY TIPOHIKHEHHST AKTHBHOTO PO3YNHY B TIJIACT.

Kmouosi cnosa: kapOoHATH, YIIIIBHEHI TiPChKI MOPO/M, METHUJIAIETAT, OI[TOBA KMCJIOTa, iHTeHcH(IKallis CBEPAJOBIH, KUCJIOTHI PO3UMHU.

MEASURING METHODS IN CHEMICAL INDUSTRY

DOI: 10.15587/2706-5448.2021.244777
JOCMMMEHHA KIHETHKH CHHTE3Y KAPEOKCHMETM/LENHOMO3H B PEAKTOPI INHEKOBOI'0 THNTY cropinku 15-20

Konosanenko K. 0., Beanocuxk 10. 0., Byraesa /1. M.

OO0’eKTOM JIOCIIKEHHS. € PEAKTOP CUHTE3y KapOOKCUMETHJIIENOI03U. BaKIMBIM MOKA3HUKOM SIKOCTI HATPil-KapOOKCUMETHIIIETIO-
JI03H, 110 BI3HAYaE 06JIacTh ii 3aCTOCYBAHHS, € CTYIIHb mostiMepr3ariii. OfHaK OTPUMAHHS TTPOAYKTY 3 KOHKPETHIM TTapaMeTPOM B yMOBAX
MIPOMUCJIOBOTO BUTOTOBJICHHST [OB'sI3aHe 3 PSIOM TPYAHOIIIB. ToMy BaXKJIMBUME 3a/a4aMU JIOCTIUKEHHsT € PO3pOOKa MAaTeMaTHUYHOI MOJIEI
KIHETHKHU CHHTE3Y KapOOKCUMETHIIIIETIOI031, €KCIIEPUMEHTAIBHI OC/TIIPKEHHST 3 BUSHAYEHHST KOHCTAHT IIBUAKOCTEN PEAKIT CHHTE3Y, MOJie-
JIIOBAHHSI IIHEKOBOTO PEAKTOPY CHHTE3Y KapOOKCHMETHIIENIONO3U Ta KOMIT'IOTEPHI TOCIIITKEHHSI.

TIpu BUBYEHHI KIHETHKM PEAKILiii KapOOKCUMETUIIIETIONO3H O/IMH 3 MOKJIMBUX TTIXO/IB TOJIATaB Y BUKOPUCTAHHI KBAa3irOMOTeHOT MOjie-
JIi, STKa TUPOKO 3aCTOCOBYETHCS TP MOJIEJTIOBAHHI TPOIECiB Ha 3epHi KaTajizaTopa. Takuii mixi/ BUKOPUCTOBYETHCS /IS OMUCY Ta aHATI3Y
OKPEMHUX CTailf, OHaK B Pa3i TeTepOreHHUX PeaklLiil I[eJI07103U BUHUKAE PsiJi TPYAHOIIIB. B X0l 1ux peaxiiiii 3MiHIOIOTBCSI BJIACTUBOCTI
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TBep10i (hasu Ta mporecy, BiANOBIHO, € HecTallioHApHUMU Y Yaci. Peakiiis BiiOyBaeThCs He Ha MOBEPXHI TBEPANX YACTHHOK, & B YChbOMY 00’€Mi
BoJiokoH. Komienrpaitist Ta peaxiiiiia 3faTHicTh TiZPOKCU/IB TIETI0M03H1, BOAN Ta MPOLYKTIB, IO YTBOPIOIOTLCS B Mepebiry peakiril 3asmiia-
10ThCs1 IPUGIIU3HO MOCTIHHUMU, TOMY BUKOPUCTAHHS KBa3irOMOT€HHOT MOJIEJI IIIJIKOM JIOTIYCTHMO Ta He BUKJINKAE 0IaTKOBUX MaTEMATUYHUX
TPYAHOILIB. B pesysbraTi 1iX eKCIeprMenTiB, 32 OTPUMAHUMHU IHTETPAIIBHIMHU KPUBUMH, /IS 3HAXO/UKEHHSI KOHCTAHT BHKOPHUCTOBYBABCS
MeToJl HallMeHIIuX KBaJgpariB. [/l BU3HaueHH 3HaYeHb KIHETHYHUX KOHCTaHT OyB MPOBEACHUIT eKCIIepUMEHT B iIHTErpaJbHOMY i30TepMiy-
HOMY peakTopi. [Tpu npoBe/ieHHi eKcrieprMenTiB 3aMipsIIMCst CTYIeH] 3aMillieHHsT KapOOKCUMETHIIIIEION03U Ta KOHIEHTPAIIIO BIJTbHOTO JIyTY.
B pesysbrari uncenbroi peasizantii 3aBAanus mouryKy OyJM OTpUMaHi 3HAUYeHHs KOHCTaHT Ta eHepriil aktusaitii. [leil miaxin MmoaemoBanst
KIHETHKHM MOKHA BUKOPUCTOBYBATU IIPU CHUHTE3I iHIIMX IpocTUX edipiB 1eson03u. KoHcTaHTa MIBUIKOCTI peakilii CHHTe3y 3aJeKUTh BiJ
YMOB TIPOBEJIEHHSI MPOITIECY. 3a OTIOMOTOIO 3aIPOITOHOBAHOTO TTi/IXO/Y 0 OIUCY B3aEMOIl TETION03U 3 PeareHTOM, PeakIfiitHa CyMill, 1o
PO3TUISIIAETHCST SIK KBA3irOMOTEHHA CHCTEMa, MOKe OYTH OICaHa 3a I0MOMOTOI0 MOJIENT OHO(MA3HUX TTOTOKIB.

Kmeuosi cnosa: npocti eipu 11e11071031, TBEpAOMGAZHIN METOI OTPUMAHHSI, TPYOUATHI IITHEKOBUI PEAKTOP, PEIKIUM 1/1€a/IbHOTO BUTICHIHHSL.

ECOLOGY AND ENVIRONMENTAL TECHNOLOGY

DOI: 10.15587/2706-5448.2021.247550
CTBOPEHHA KOMBIHOBAHOI CHCTEMM OYMLIEHHA $EPYMOBMICHKX CTIYHUX BOJ BIJi ONEPALITi
TPABNEHHA cropiuku 21-26

fAuxor M. B, Kopuuk H. M., Mucixa 0. I, Bygenxosa H. M.

OG6’'e€KTOM JIOC/IJIKEHHS € METOAN OUYMINeHHsA PepyMOBMICHUX CTIYHUX BOJ| Bijl omepaiiii TpaBjeHHs, MpeJMeTOM AOCIiFKeHH — Bijl-
NPAIbOBaHi TEXHOJIOTTUHI PO3UMHM TPABJIECHHS Ta CTIYHI BOAM BiJi ONepaliiil IpOMUBAHHSI MHANPUEMCTB METU3HUX BUPOOiB. Bianpanposani
TPABUJIbHI PO3UMHM XapaKTePU3YIOThCS SK BUCOKOKOHIIEHTPOBAHI PO3YMHY, a IPOMUBHI BOJM BiZIHOCATBCS 0 KaTeropii KOHI[EHTPOBAHUX
PO3YMHIB, [0 MICTATH TOKCUYHI TOMINIKI: HOHYM BasKKUX METAJIB, KMCJIOTH, TOBEPXHEBO-aKTHBHI pedoBUHU. [0JI0BHOIO MTPOOJIEMOIO JIISTHKI
TPaBJIEHHS € TepepoOKa BiAMPabOBAHNX TPABUIBHIX pO3urHiB. Hail6iIbI MPOrpecCHBHIIM € CTBOPEHHST KOMOIHOBAHUX CHCTEM, B SIKIIX OC-
HOBHUIT 00’'€M CTIYHUX BOJ OUMIIYETHCS B IIEHTPATI30BAHUX CUCTEMAX 3 YACTKOBUM MOBEPHEHHSAM BOIM Y BUPOOHUUMH mportec. [Ipu Takomy
OUMIIEHH] CTIYHNX BOJ| BUHWKAE 3aBJaHHs 3HIKEHHS 3araJbHOi KoHIenTpaii ¢pepymy mente, nixk 1 mr/m. Came ToMy 3TifiHO 3 BUMOTaMI
€KOJIOTTYHOTO 3aKOHOIABCTBA 3 IIPUPOJOKOPUCTYBAHHS BUHUKAE HEOOXIIHICTD TITUOOKOTO AOOUHIIEHHSI TAKIX CTIYHUX BOL.

Y Xoni f0CTIPKEHHA BUKOPUCTOBYBAJINCSA METO/IN TIOTEHIIIOMETPIYHOTO TUTPYBAHHS Ta XiMIUHOTO OCa/KEHH, a TaKOXK MeToj| (hoToMe-
TPUYHOTO BU3HAYEHHA. MaruiTHe o4mIeHHs BUBYAIN HA €KCIePUMEHTAIbHIH YCTaHOBII /71T MATHITHOTO OCAJIKEHHS.

VY pobori npeacrasieni PesyJIBTaTH IOCTI/IPKeHD 1I0/I0 OIIHKYM METO/IiB OYMIIeHHs (hepyMOBMICHIX CTIYHNX BOJL Bi/l OIlepallii TpaBJIeHH:.
VIOCKOHAIEHHST IOCSTAETHCST CTBOPEHHSIM TEXHOIOTTYHNX KOMOIHOBAHIX CXeM OYHMIIEHHS (DEPYMOBMICHIX CTIYHUX BOJI, IO BKJIIOYAIOTH SIK
JOTIOMIZKHUI eJIeMeHT MarHiTHuii npuctpiit. [Ipu 1iboMy 0CHOBHUIT 06’eéM CTIYHMX BOJ OUMIIYETHCH B HEHTPAMI30BAHUX CUCTEMAX 3 YaCTKO-
BUM IOBEPHEHHSIM BOJM ¥ BUPOOHWYNIT mporiec. BiampaiipoBani po3diHu Bijt Omepariiii TpaBJieHHs MiUISITAl0Th PereHepartii 3 HOBEPHEHHIM
y BUPOOHMYMI TIPOIIEC Ta YACTKOBUM J03YBaHHAM B OCHOBHUIA MOTIK CTIYHMX BOJ Bij onepariii npomuBamts. [Jinboke ounienus Bijg de-
PYMOBMICHHX JIOMINIIOK i3 3aCTOCYBAHHSAM MArHiTHOTO TPUCTPOIO POZIIMPIOE MOKJIUBOCTI TIPAKTUYHOI peastizailii 06epHEHOT0 0CMOCY ISt
OTPUMAHHST «9HCTOI» BOMN B IIEHTPATi30BaHNX cricteMax. L[ Boma Moke GyTH 3aCTOCOBAaHA /7SI IPUTOTYBAHHS TEXHOTOTIYHUX PO3UMHIB Ta
y CyMillli 3 TEXHIYHOIO BOJIOI0 — JIJIS1 OIlepalliil IPOMUBAHHS.

Kmouosi crosa: KOMOiHOBaHI CXEMU, METO/IM OYMILEHHSI, CTIYHI BOJM, Olepallil TpaBJIeHHsT, HepyMOBMICHI OMIIIKH, MArHITHUI IPUCTPIii.

DOI: 10.15587/2706-5448.2021.2463399
YNPABNIHHA NMPOMHC/IOBMMH BIAXOAAMM HA NIPHKMANI YKPATHH B CBITMI AOCATHEHHA LUIEH CTAIOr0
PO3BUTKY cropinku 27-32

Pomaus A. M.

OG6’€KTOM JIAHOTO JIOCIIPKEHHSI € MUTaHHS IIPOMUCJIOBHX BiJIXO/IB HA MPUKJIaji YKpaiHU: PiBeHb HAKOIMMYEHHST, CTPYKTYPa Ta MOXKJIMBI
MIISTXH IX TepepoOK . 3auist BUPIIEHHS IaHOTO TTHTAHHSI OYJI0 TIPOBEIEHO aHAI3 IOCTYITHUX CTATHCTHYHUX AHUX IO/I0 FKEPET HAKOTTHYEH-
HA BIIXOAIB Ta IX KiJbKOCTI. PO3IJIsIHYTO OCHOBHUI KOMIIOHEHTHUI CKJIa/ Ta IPOAHAI30BAHO HAIIPSMKU nepepoOKK MPOMUCIOBUX BiZIXO/IiB
Bi/IOBITHIX TUTIIB B YKpaiHi Ta 3a ii MeskamL.

BeranosiieHo, 1110 piBeHb HAaKOITMYeHHs IPOMUCJIOBUX Bi/IXO/1iB B YKPaiHi 3 POKY B PiK Ma€ TEH/IEHILi0 /10 3pOCTaHH4, a MopiBHsAHHS 3 BBII
JIOBOZINTB 301IBIIIEHHSI YACTKH CHPOBUHHOI CKI1a10B0i B ekoHOMiMi. Hesnauni nusxiani Tpenan (20082009 ta 2014—-2016 pokis) imocTpyoTs
MaiiHHS TIPOMUCJIOBOTO BUPOOHUIITBA Y BiANOBiAHI epioau. HalGiabmuMu poyieHTaMu IPOMUCIOBUX BIIXOAIB € MiIpreMcTBa 100yBHOT
MIPOMUCJIOBOCTI Ta PO3POOKM Kap'€piB Ta mepepoOHOT TPOMUCIOBOCTI. BUABIEHO IICTh KATEropiil MPOMUCIOBUX BIZIXOIB, [0 CKAAAAI0Th 4/5
BiJl 3aTa/bHOI 1X yTBOpeHoi KisbkocTi. [le mutam, «xBocTr» 36aradents Ta iHII BiXOAN 3a/Mi3HOT Py/IH, BIXOAN PO3pOOJIEHHS 3aIi3HOI PYIH,
3aJIMIIKK BUAOOYBAHHS BAIHSAKY Ta BIIXO/U MTPOBEAEHHS POSKPUBHUX POGIT.

BripoBa/pkeHNMI Ha IOCTATHBOMY PiBHI B YKpaiHi Hapas3i € JIiiie TeXHOIOTII 1030aradyeHHsT XBOCTIB 3aTi3HIX PY/I, OTHAK PiBEHD mepepod-
KI 3 TOUKH 30PY PECypco- Ta eHeprozbepeskeHHst € HelocTaTHIM. 3a MekaMu YKpaiHu BIPOBA/KEHO BEJIHMKY KiJIbKICTh BIZAMOBIIHUX TEXHOJIO-
riii Ta HaliGiabII ehEKTUBHUME € TaKi, 1110 BKIIOYAITh MAKCUMAJIbHY KIIbKICTh eTariB Ta IiInOUHY nepepoOKy Ta € YaCTUHOK TEXHOIOTTUHIX
IUKJIB BUPOOHUIITBA.

3a pesyJibratamMu IPOBEIECHOTO JAOCIIIPKEHHS HAlGIIbIIT IPIOPUTETHIME Ta e(DEKTUBHUMU B PealisiX YKpaiHU HAIPSIMKAMU YIIPABJIiHHS
BIZIXO/IaMK Ha TIISAXY peastizaitii 17 miseil cTasoro po3BUTKY, € 6HaraTOKOMIIOHEHTHA TepepoOKa MecTH OCHOBHUX KATEropiil BiXOAIB BU/IO-
6yBHOI Ta 1epepoOHOI MPOMUCIOBOCTI caMUMHE TiApUeMcTBaMU. TaKuii i/IXi/1 103BOMUTD YHUKHYTH IOPUANYHNX KOJI3IH Ta Ma€ Hal BUIIMI
€KO0JIOTO-eKOHOMIUHMIT ehexT.

Kmouosi cnosa: cTasimii po3BUTOK, TlepepoOKa IIPOMUCAOBHX BiJXO/IB, BIUIMB Ha AOBKLISA, pecypcosbepiraiodi TeXHOJIOTIi, eHeprosbepi-
raiodi TeXHOJIOTI.
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$0PMYBAHHA CMOMKBYKX MEPEBAT Y MEHHO PHEHMX PECTOPAHIB HA MIZICTABI CEHCOPHUX
XAPAKTEPHCTHK cropinku 33-38

HixiTvina T. I, Manoni T. A., Mupouwxivenxo 0. M., Kopxau I B, Korysaxu 0. M., Ilam6yx C. A.

OG6’exTOM fOCTiKEHHS € pUOHi KyJIiHapHi BUPOOU Y sKeJICIHHIN 3aIMBILi I MEHIO KOHIIENTyaIbHUX pecTopanis. [Ipeamerom pocmiixen-
HS € CTTOKMBYI XapaKTEePHCTHKI JKETOI0Y0TO PUOHOTO OYIBHOHY /I7IsT KyJIiHAPHIX BHPOOIB HA OCHOBI CEHCOPHIX XaPAKTEPHCTHK.

B xomi HocTikeHHsI BUKOPUCTOBYBAINCS METOIU BU3HAYEHHS CIIOKUBUMX XaPAKTEPUCTHK PUOHWUX KyJIHAPHUX BUPOGIB Ha OCHOBI
(isuuHOroO, XiMiYHOTO, ECTETHYHOrO Ta CEHCOPHOTO aHAJI3y. 3alPOIIOHOBAHI CIIOCOOU MOTIEPEHBOT MiATOTOBKU TiIPOKOJIOIIIB, SIK CTPYKTY-
POYTBOPIOBAYIB IS TIPUTOTYBAHHSI JKETIOIOYNX KyTiHAPHUX BUPOOIB 13 TOCTIKEHHSIM TAPAMETPIB TPOBEAEHHSI MIPOIIECY APAreyTBOPEHHSI.
Pospobuienuit iHrpeieHTHUIT CKIa) pUOHNX KyJIiHAPHUX BUPOOIB HA OCHOBI HU3bKOMETOKCUJILOBAHOTO NMEKTHHY Ta HATPIIO aJbriHATY 103-
BOJISIE MOKPAIIUTH CIIOKUBYI XapaKTEPUCTUKH rOTOBOI cTpasu. Ile 3abesmeuye peasizaliiio cTpaTeriaHux pilieHb Y XapyoBiil IPOMUCIOBOCTI
3a PaxXyHOK BIIPOBA/PKEHHS IHHOBAIIITHIX TEXHOJIOTI Ta BUITYCKY IPOJAYKTIB 3 HOBUMU CIIOKUBYNME Ta (DYHKIIOHATBHUMHU BIACTUBOCTSIMH.
Came HOBHUIT IHIPEIEHTHUI CKIajl pUOHUX KyJIHAPHUX BUPOOIB Y JKEJIO0iil 3aIMBIIi BiIKPUBAE NIPIOPUTETH y CTBOPEHHI iHAyCTPii 03710~
POBYMX IPOYKTIB 3 METOIO MOJIIIIIIEHHS CTAHy 3/10POB’SI CHOKMBAYiB. AKTHBHI €JIeMEHTI MOPCHKUX BOZIOPOCTEI BCMOKTYIOTBCS MPAKTHYHO
MOBHICTIO Yepe3 XIMIYHUN CKIaj, AKuii OMU3bKUIL 10 TIa3MU JIIOAUHU. BHACIIIOK 1bOTO BOAOPOCI 3/[aTHI BIIIKOZOBYBATH HECTAUy €jie-
MEHTIB 1 CIPUATH HOpMaJi3ailii 0OMiHy pedoBHH. 3aCTOCYBaHHs HU3LKOETEPU(DIKOBAHOTO TMEKTUHY 00YMOBJIEHO CTPYKTYPOYTBOPIOIOYNMH,
JIKYBaIbHO-IPOGMINTAKTHYHIMI, COPOIIIHIMU, aHTHOAKTEPIAIbHUMU BIACTUBOCTSIMHY, 1[0 € QJIbTEPHATHBOI aHTHOIOTHKAM i CHHTETHYHUM
KOHCEPBAHTaM, /ISl 3a1100iraiist GakTepiaibHOTO IICyBaHHsl. 3aCTOCOBYBaHHs 0i0JIOTYHO AKTUBHUX 00aBOK Ha OCHOBI aJIbIiHATY HATPIIO Ta
TeKTHHY Y CKJIa/[i Xap4OBUX IIPOJYKTIB JAI0Th PETyJIbOBAHY TEKCTYPY 3 HOBHMHU PEOJIOTIYHNME Ta (PYHKI[IOHAJIbHIMHI BJIACTHBOCTSIMU, IO
MO3UTUBHO BIIMBAIOTh HA TOBAPHI MOKA3HMUKN TOTOBUX MTPO/LYKTIB /IS IIPOCYBAHHS HA PUHKY PECTOPAHIB 3/I0POBOTO XapuyBaHHS.

Ha mizcTaBi ceHCOpPHOTO MOKa3HUKa BU3HAYNIIN PAIliOHAIbHI ITapaMeTpy perenTypy puOHUX KyJiHAPHUX BUPOOIB Y sKeJCHHIN 3a1nBILi
JUISL OJIEPIKAHHSI IPO30POI, CTaGlIbHOI, OMHOPIAHOL, IPY/KHOI KOHCUCTEHTILI], 110 03BOJIUTH PO3IIMPUTU ACOPTUMEHT 03[0POBUOTO MEHIO Pec-
topanis konrerii Wellness.

Kmow4osi cnoBa: ClIOKKBYI XapaKTEPUCTUKH, CEHCOPHI MOKa3HUKI, JKeJIeiiH] KyJiHapHi BUPOOU, CTPYKTYPOYTBOPIOBadi, pubHi peCcTOpaHH.
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ROCHIIMEHHA ONTHMISALIL NPOLECY PO3NHAKBANLHOrO CYIMIHHA NOPOIUKY ARECA TARO 3 MIKPOLUMCTANIYHOH
UEMHONO30H cropiHku 39-42

Feifei Shang, Kpuakcrka T. A, Zhenhua Duan

Kpoxmasib — HpoAyKT iHTEHCHBHOI TIEPEePOOKH CLIBCHKOTOCTIOAAPChKOT mpoayKitii. ITix yac mepepobKu POCIAUHHOTO KPOXMAJIO BH/IAJIs-
H0ThCS TaKi MOKUBHI PEYOBUHM, K GLI0K, XapuoBi BOJIOKHA Ta Minepanu. Kpim aucbanancy xapuyBaHHs, 6arati MOKUBHI PEYOBUHU BILIMBA-
10Th Ha HABKOJMIITHE cepesoBuiie. OTke, 06’ €KTOM TOCTIKeHHsT 06pano «Areca taro», 6aratiii KpoXMaaeM CiIbChbKOTOCTIONAPCHKIIA POIYKT.

JlocuijkeHHs CIIpsSIMOBaHe Ha BUKOPUCTAHHS TEXHOJIOTI] CYIIIHHA PO3IIMJICHHSIM /ULl OTPUMAaHHS [IOPOILKY Tapo /It XapuoBOi IPOMUCIIO-
BOCTI, HAMPHKJa, KOBOAC Ta JOKIMHK. Tapo BUKOPUCTOBYIOTh SIK XapUOBY CUPOBHMHY. BOPOIITHO Tapo OTPUMYIOTH TTiC/Isl OYNTIIEHHS], HAPi3KH,
MopiOGHEHHs, MPOMUBAHHST BOJIOIO Ta CYIIHHS PO3MUJIEHHSIM. BHKOPUCTOBYBaBCs 0HOMDAKTOPHIIA Ta OPTOrOHATBHUIT €KCIIEPUMEHT [IJIsT
ONTUMI3AIIT ITapaMeTpPiB MPOIECY PO3IMUIIOBAIBHOI CYIIKH Ta BOYJIOBAHOTO areHTy (JIOMOMIKHOTO iHrpeiieHTa) moponiky tapo. Ha HacTynHo-
My €eTarri aHalIi3yBasn ioro $isudHi Ta XiMiuHi BJACTUBOCTI.

Pesyusratu nokasasu, 1o gozgasants 0,01 % kcanranosoi kamezni+0.12 % MikpoKpucTasivHa 11esoso3a (B6yuosauoro areHTy) /10 eMyJIbCii
Tapo 361TBIIIIIO MBUAKICTh BIITYIEHHS OOPOIIHA TaPO, IPUCKOPHJIO MBHIKICTh BUCHXAHHS Ta 3aM06ITJIO TTPUIINIIAHHIO [0 CTiHOK. Beranosire-
HO OIITUMAJIbHI TIapaMeTPaMU TIPOIECY CYITIHHS PO3IMUIIEHHIM: MIBUKICTH TIoa4i — 75 MJI/XB, Temiieparypa HaraitaibHoro orsopy — 200 °C,
KOHIIeHTpanis pignan — 28 % Ta mBuakicts oGepranus obnpuckysaua — 16000 06,/x8. TIopouok Tapo, OTpUMaHUIi 32 JOTIOMOTOI0 ITbOTO
TIpoIIeCy, Ma€ CBiTI0-(hioTeTOBIIT KOIP, TJIAIKY TEKCTYPY Ta CUJIbHMIT apoMart Tapo. [lapamerpn mpoaykry: mumnHicTh — 11,8 cM, kKoedittient
BUJTyueHHs noponiky — 15,36 %, aktusHicts Boau — 0,416, napamerpu kosboposocti — 19,73 (snauenns L"), 2,96 (snauents a’) ta 3,25 (3Ha-
venns b"), macumia ryctuHa — 0,44 T/MIL.

st TexnosOTist 3a6e3neuye HassBHICT iHMOPMAIITHUX JAHUX TOJI0 TIPOIECY OTPUMAHHS TIOPOIIKY, KOPHUCHUX JIJIsi XapUOBUX YCTAHOB.
TTopourok Tapo MosKe NIMPOKO BUKOPUCTOBYBATHCS K XapYOBUil IHTPEIIEHT Y MAHOYTHBOMY.

Kmio4ogi cnoBa: OPOITIOK Tapo, MIKPOKPUCTAIIYHA I[EJTI0I03a, CYIIKA PO3MIJIEHHSM, IIBU/KICTh BUJTyYeHH: OPOIIKY, TapaMeTpH IPoIecy.
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BH3HAYEHHA NMOKA3BHHMKIB AKOCTI MAPMENALY 3 NOAABAHHAM BATATOKOMITOHEHTHOI IIOI0BO-ATIAHOI MACTH MK
YAC 3BEPITAHHA cropinku 43-46

Camoxsanosa 0. B, Kaca6osa K. P, llimaTvyenxo H. B.

OG’'e€KTOM JIOCII/DKEHb € TEeXHOJIOTIS MapMesaay sKeJeiHHO-(hPYKTOBOro 3 J0faBaHHsIM 6araTOKOMIOHEHTHOT IJI00BO-SATIAHOI MacTH
3 101y K, aiiBu Ta Y0pHOT cMopoauHI. Mapmesajiti BUpoOu KOPUCTYIOThCS MOMUTOM 3aB/ISKU MPUBAOINBOMY 30BHINIHBOMY BUTJISILY, BI/IMiH-
HOMY CMaKy, apoMaTy Ta TapHOIO 3aCBOIOBaHICTIO opranidaMoM. Lli Jacomti XxapakTepuayioThes BifICYTHICTIO JKUPiB, BUCOKUM BMiCTOM IIYKPY
Ta HasBHICTIO (DyHKIiOHAMLHO (iziomoriunux iHrpemienTiB. Yepes 3pocTaiounii iHTepec CIOKUBAYIB /10 MPOAYKILii MMiBUIIEHOI Xap4yoBOi
MIHHOCTI yIOCKOHANEHO TEXHOJIOTII0 MapMeJIajly sKeTeiHO-(hPYKTOBOTO 3 I0aBaHHAM 0araTOKOMIIOHEHTHOT TJI0I0OBO-STIIHOI acTH 3 A0/IYK,
aitBu Ta YopHOi cMopoauHu. HoBi KoHanTepchki BUpobu moBuHHI OyTH, TEPIT 3a Bee, 6e3MeTHUMU /7St 30POB’st JIOIIHIL, TOMY BU3HAYAIN
OpraHoJIenTHYHi, (hisuKO-XiMiuHi Ta MiKPOGIOIOTIUHI MOKAZHUKY SIKOCTI MapMeJIay i yac 30epiratHs.
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3a OpraHoIeNTUYHUMU TIOKA3HUKAMU SIKOCTI SIK KOHTPOJIbHUI, TaK 1 0CIIAHUI 3pasKu MapMesa/Ly IPOTATOM TepMiHy 30epiraHHs MaTh
BUCOKI MOKa3HUKK siKoCTi. TprBasicTh 30epiraius BIIMBAE Ha KOHCUCTEHIIO MapMeIa/Ly, Sika Yepes3 3 MicsIli 36epiranis cTae 3aTsKHOI0, Ta
CIPUSIE 3MEHIICHHIO HACHUYEHOCT] KOJIbOPY YCiX 3pa3KiB. BcTaHOBIIEHO BTPAaTH MacoBOI YaCTKU BOJIOTH KOHTPOJIBHOTO 3pa3Ky MapMeJay /10
6,1 % Ta 3pasKy 3 MI00BO-ATIIHOIO TTACTOIO0 — /10 5,0 %, MmiBHIeHHS KcaoToHaKommyeHHst Ha 4,0—20,6 % aist kourpoutio ta Ha 4,0—-20 % st
3pasKy MapMeJiajly 3 mactoio. BiaMiueno, 1o BMicT pelyKyiounx peuoBHH IT/[BUIIYETHCS Y KOHTPOJIbHOMY 3pa3ky Ha 18,0—50,0 %, 1o ckianae
11,8-15,0 %, a y 3pasky 3 nogasanusam mactu — Ha 10,8-36,9 %, 1o cranosuts 12,3-15,2 %. Orpumani gaHi € 10MyCTUMUMH Ta Bi/INOBIAIOTH
BCTaHOBJICHUM BUMOTaM SIKOCTI 3TiIHO /10 BUMOT HOPMATHBHOI ZIOKYMEHTaIlii.

Busnaueno MikpoGiosioriuni moKazHUKKM AKOCTI Ta BCTAHOBJIEHO, 1[0 HOBI 3pa3ku MapMesaay 3 6araTOKOMIIOHEHTHOIO TAacTOI0 K CBi-
JKOBUTOTOBJIEHI, TAK 1 MICJIST TApAHTOBAHOTO TEPMiHy 30epirantsi BiAMOBIAIOTh HOPMAM YCiX YMHHNX BUMOT JI0 SIKOCTi XapUOBHX MPOIYKTIB.
JloBeziero Ge3nevynicTh MapMesaLy sKeJeiHo-(hpyKTOBOro Ha arapi 3 [oflaBaHHsIM 6araTOKOMIIOHEHTHOI MJI0I0BO-STIIHOI ACTH 3 SA6JIYK, aiiBu
Ta YOPHOI CMOPOZIMHY MPOTSITOM TAPAHTOBAHOTO TEPMiHy 30epiraHHst — 3 MiCsILi.

Kmouosi croBa: TexHOJIOTisI MapMesTaLy, 6araTOKOMIIOHEHTHA TacTa, OKa3HUKN SKOCTI, 30epiraits MapMesay, Mikpobioorivmi mokas-
HUKHU, XapuoBa IiHHICTb.
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PO3POBNEHHA PELENTYPH NMO/MIKOMIOHEHTHOI CYMILUI «COMOMAOK- JUIA NMOKPALLAHHA AKOCTI 3[0BHUX
BUPOBIB cropinku 47-52

Bimuk 0. A., Bypuenxo JI. M., Kouy6ei-Nivreunenxo 0. B.,, Boupapenxo H. B.

OG6’exTOM Jl0CHiKeHHA Y poboTi € 3M00HUi BUPIO, 30aradeHuii CyMIlIIo MPOPOIIEHIX 3€PEH, KOPUI MeJIEHOI, SOIyIHOrO TIEKTHHY,
cyxol IIIeHNYHOI KIeHKOBIHH, acKOpOiHOBOI KMCI0TH. 3100HI BUPOOH MOCIZAIOTH BaroMe Miclie y BUPOOHMIITBI Ta peaisalfii XxapuoBux
MPOJIYKTIB 1 BOJIOMIIOTH BUCOKOIO KaJIopiiiHicTio. JIJist BMEeHIIeH s eHepreTHYHOl IiHHOCTI 3/100HNX BUPOOIB IPOIIOHYETHC 3aMiHIOBATH TIIIIe-
HUYHe GOPOIIHO B PEIENTYPi Ha CyMilll TPOPOIIEHKUX 3€PEH IMIIEHNIL, BiBca, AUMEHIO Ta KYKYpyA3u. B po6oTi BAacTHBOCTI MOAIOHUX CyMilneit
BUBUeHO Ha npukiaaai cyminm kommanii «CHOICE» (Ykpaina). Cymint mpopoliennx 3epeH 3JTaK0oBUX KyJIBTYp TIIEHMUIN, BiBCa, SIMEHIO Ta
KyKypYy/I31 1€l KoMIIaHii 6arara Ha XapuoBi BOJOKHA, 3aMiHHI Ta He3aMiHHI aMiHOKUCJIOTH, MiKPOEJIEMEHTH Ta MAKPOEJIEMEHTH, BiTAMIHH.

BeranosiieHo, 10 paiioHaIbHOI0 3aMiHOIO Y PelenTypi 3106H1X BUPOOIB MIIIEHUYHOTO GOPOIIHA BUIIOTO COPTY Ha CyMIIl TPOPOIIEHIX
3epet € 50 %. 3aBsKK 1POLECY TPOPOCTAHHS Y 3JIaKaX HAKOIIMYYETHCS BEJIMKA KiJIbKICTh aMIJIOI THIHUX Ta IPOTEOTHYHIX hepMEHTIB, sIKi
MOTIPIIYIOTH CTPYKTYPHO-MEXaH{uHi BJACTUBOCTI M SIKYIIKU 37100HUX BUPOOIB, BHACJI/IOK YOTO M SIKYIITKA BUPOOY CTAE JIMITKOIO Ta 3AMUHAETD-
cs1. Pobora Gya HampaBieHa Ha PO3pOOKY MOTKOMIOHEHTHOT CYMIII /I7IsT TTOKPATIAHHS SIKOCTi 3I00HIX BUPOGIB, B PENENTYPY SIKIX BXOIUTDH
CYMIIII TIPOPOIIEHUX 3epeH. Po3pobiieno moikomnoneHTHY cymiin « CoI0I0K», sIKa MO3UTHBHO BIUIMBAE HA OPTAHOJIENITHYHI Ta CTPYKTYPHO-
MexXaHiqHi BIacTUBOCTI M'SIKYIIKK BUPOOiB. [lo cKiasy cyminm BXOASATh Ge3nedri XapyoBi M00aBKM Ta IHIPEMIEHTH: KOPHI MeJIeHa, CyXa
MieHnyHa Kieiikosuna, 16yl IeKTHH, acKopOiHoBa KucaoTa. Beranosiieno, 1o BHeCeH s B TiCTO HOIiKOMIIOHeHTHOI cyMili «Coogok»
MPU3BOMTD /10 3aMiHK [Ipoliecy OPOAIHHS Ha CTA/IIIO BiUIeKYBaHHs. BUKOPUCTAHHS TOJIKOMIIOHEHTHOT CyMillli IPU3BOJUTB /10 TIOKPAIICHHS
OPraHoJICNTUYHUX MOKA3HUKIB 37100HUX BUPOOIB, 301IbIIEH S TUTOMOTO 06’eéMy BUPOGIB, MOKPAIIEHHSI PO3BUHYTOCTI MHOPUCTOCTI BUPOOIB.
BHeceHHs1 cyMilni TIPOPOIIEHNX 3€PEH Ta MOJTIKOMIOHEHTHOT cyMini «Co010K» TPUBOAUTH 10 3MIHU TPAAUIIHHOTO CMaKy, BUpoOu Haly-
BAIOTh MPUEMHOTO TIPUCMAKY MPOPOTIEHNX 37TaKiB Ta KOPHIli. BUKOpHCTaHHs B perenTypi 37106HIX BUPOOIB CYMIllli TTPOPOIEHIX 3€PEH Ta
MOJIKOMIOHEHTHOT cyMili «CoI00K» IPUSBOAUTD 10 3MEHILIEHHS eHEePreTUYHOI IIIHHOCTI 37100HUX BUPOOIB, IIOPIBHSAHO 3 KOHTPOJIEM.

Kmo4oei cnoa: 310611 BUPOGH, CyMIIll TIPOPOIIEHIX 3€PEH, TTOJIKOMITOHEHTHA CYMIIII, Xap4yoBa IiHHICTh, IPOPOIIIEH] 3JIaKN.
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PO3POBKA MOMWBHOr'0 CEPEAOBHILIA ANA BIOCHHTE3Y PAEOD/IABIHY ACKOMILETOM EREMOTHECIUM
ASHBYI cropinku 53-56

Creuenxo H. fl., Momiwyx B. K., fyrax 0. M.

O06’ekToM 0CTiKeHHS € poayleHT pubodmasiny Eremothecium ashbyi Guilliermond 1935 BKIIM F-340, npeaMeTom A0CiIZKEHHS —
3aKoHOMIpHOCTI GiocunTesy puboduasiny mramoM E. ashbyi F-340 3a pisuux yMoB KyJbruByBatHs. PuGodaasin € BakJIMBUM MiKPOHY-
TPIEHTOM, SIKMIl € MOIIepe/THUKOM KoepMeHTiB (hiiaBiHMOHOHYKIICOTH/Y Ta (hJIaBiHA/ICHIHANHYKJICOTH/LY, BiH HeoOXiAHUI /7151 HloXiMIUHNX
PeaxiIliil y BCixX JKMBUX KITHHAX. 3POCTAHHS HACEJIeHHs Ta 301IbIIeHHs ToTpel JIoANHK y 30aradyeHux BiTaMiHaM¥ TIPOJIYKTaX XapayBaHHsI Ta
y TPOJIYKILT CIITbCHKOTO FOCTIOAAPCTBA € MIPIYUHOI0 301IbIIEHHS OMUTY Ha Ipenapari puboduiasiny. 3BakKalun Ha 1le BaXKJIUBUM Ta €KOHO-
MIYHO BUTIJIHIM € yIOCKOHAJIEHHS TEXHOJIOTT BUPOOHUIITBA BitaMiny By, BaskimBum hakTopom, sikuii BIUIMBAE HAa BUXI/[ TIPOYKTY € MOKUBHE
cepezosuie. Hapasi y ¢BiTi akTMBHO JOCTIZKYEThCS BIUIMB BIZXO/IB CLIIbCHKOTO rocrogapeTBa Ha Giocunres pubodiasiny. Ipore He Bei
3 JIOCJIIIKEHUX BUIIB CUPOBUHU € TUIIOBUMHU JIJIS CLTbCHKOTO TOCIIOAAPCTBA TOI un iHIo1 Kpainu. Tomy, 1106 BUSHAUNTH YU € IEPCIIEKTUBHUM
el HalpsIMOK JIOCJIIIZKEeHb, BKJIMBUAM € TIePEeBIPUTH BIUIMB Ha GIOCMHTETUYHY aKTUBHICTD MPOAYIEHTY pUOOGDIaBiHy HAlGIIbII PO3IOBCIO-
JUKEHUX BIAXOAIB caMe BiTYnM3HsAHOI rasysi. B ganiit po6ori e 3pobieno Ha npukiagi YKpaitu.

B X0z 10C/Ii/UKEH ST BAKOPUCTOBYBATUCH MikpoGiosoriuni (toBepxuese Ta rmbuine Kyastuysanust E. ashbyi F-340), disuko-ximiuni (Bu-
3HAYEHHS KiJIbKOCTI 60Mach BaroBMM METOJIOM, BU3HAYEHHsI KOHIIeHTpallii pubodiaBiny crekTpoGoTOMETPUYHIM METOI0OM ) Ta MaTeMaTHIHi Me-
TO/M. 3aNPONIOHOBAHI CEPENOBUIIA 3 I0JIABAHHSM BiIXO/IIB CLIIbCHKOIO TOCTIOAAPCTBA, SIKi 3a0€311euy0Th BUIIMIA BUXi pubodJIaBiHy y TOPiBHAHHI
3 3arasibHo BigoMumu cepeoBuiiaMu. OIiHEeHO BIUIMB PI3HUX THITB BIXO/IB CIIBCHKOTO TOCHOAApCTBa Ha GiocuHTes pubo(IaBiiy MpoLyIEHTOM
E. ashbyi F-340. ITokasana eheKTUBHICTb BUKOPUCTAHHSI JKMUXY COHSIIIHUKA, SIK KOMIIOHEHTY MOKHBHOTO CepeloBHUINa. BU3HAYEHO OnTHMAaIIbHI
JUKEpeJIa BYTJIEIO IS TOKHBHOTO CEPEIOBHIIA 31 JKMUXOM, IO MBUIIYE BUXiA prOodIaBiHy. 3Bakaloun Ha BEJIUKY KiJIbKICTh JKMUXY COHSII-
HUKa, [0 OTPUMYEThCs B YKpaiHi, BUKOPUCTaHHS HOro Uit MoudiKailii MoKUBHOTO CepepoBHINA 3 METOIO 301/IbIIEHHs BUXOLY prOodIaBiny
B [IEPCIIEKTHBI TPU3BEIE 10 3MEHIIEHHsT COOIBAPTOCTI IIJTbOBOTO MPOLYKTY 3a PAXYHOK BUKOPUCTAHHS JIEMIEBOI Ta €KOJOTTUHOI CHPOBHHUL.

Kmwouosi cnoea: npoyient pubodiasiny, Eremothecium ashbyi F-340, rimbunne KyJIbTHBYBaHHS, CLIBCHKOIOCIIOAAPCHKI BIIXOIM, KMUX
COHSIIIHUKY.
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