ELECTRIC CONDENSATION AND DEHYDRATION
OF RED SLUDGE (p. 4-7)

Olesya Razghonova, Vladimir Sokolnik

Red sludge is a mixture resulting from production of aluminum
with high content of iron and aluminum oxides. Through lack of ef-
fective technologies for processing and high moisture, a bulk of red
sludge is not utilized. Instead, it is stocked in huge sludge fields with
an obvious alkaline environment, which is fatal to anything living
on earth. There are methods of processing red sludge, such as sedi-
mentation, filtering, drying, pyrometallurgical processing, magnetic
separation, recuperative melting, hydrometallurgical schemes, etc.
Most of these methods, however, are not really used because of their
being economically and technically inefficient.

The study is focused on the method of condensation and de-
hydration of red sludge in the electric field. The method does not
require huge investments and allows using dehydrated red sludge
as a valuable raw material in various industries. The researched
red sludge suspension was taken from the sludge storage at Zapor-
izhzhya Aluminum Plant. The research was conducted in on the de-
signed laboratory equipment consisting of two cylinders. One of the
cylinders was equipped with electrodes supplying electric voltage
from 0V to 175V, while the other showed gravitational sedimen-
tation. The obtained graphical dependence proved that the small-
est fraction of 28 % of sludge sediment was received with electric
voltage of 150 V, whereas the fraction of sludge sediment without
exposure to electricity was 45 %. Voltage supply of 25 V resulted in
the longest 260-minute condensation, and with supply of 175V the
condensation process was the shortest—90 minutes.

The obtained findings showed that electric-field condensa-
tion and dehydration of red sludge can facilitate condensation and
reduce the volume fraction of sludge sediment. The advantage of
the method is condensation and dehydration of red sludge within
short time with reduced energy costs. Application of the suggested
method in aluminum production will reduce the production pressure
on the environment.

Keywords: red sludge, condensation, dehydration, electric
charge, sediment, electric voltage.
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DEVELOPMENT OF BIOCENTRIC-NETWORK
STRUCTURE OF VINNYTSIA ENVIRONMENTAL
NETWORK USING GEOINFORMATIONAL
TECHNOLOGIES (p. 8-12)

Yevgeniyy Kryzhanovskiy, Anastasiy Nagorna

Approach to developing a generalized scheme of the Vinnytsia
city ecological network, which, unlike the existing one provides a
connectivity evaluation of the biocentric - network structure of the
developed ecological network scheme that allows to quantify the
quality of the proposed ecological network has got further develop-
ment. The main structural elements of Vinnytsia city ecological
network project were determined.

According to the research tasks:

— the development of a general algorithm of the city ecological
scheme, which details the design process and the connectivity evalu-
ation of the ecological network was performed,;

— the method of analysis of the connectivity evaluation of the
biocentric - network structure of the developed ecological network
scheme was proposed;

— the approbation of the developed algorithm and the proposed
evaluation method on the example of the Vinnytsia city ecological
network was carried out.

A project of the generalized Vinnytsia city ecological network
scheme using geoinformation package “Panorama” was developed.
The developed ecological network project was presented at a meeting
with Mayor of Vinnytsia at the participation of heads of departments
and offices of the City Council.

For the specification, implementation and effective use of the
developed project of the generalized ecological network scheme, it
is necessary:

1) to improve and detail the general schemes of the Vinnytsia
city ecological network;

2) to agree the project with the corresponding government
authorities;

3) to develop recommendations for the proper functioning of the
city ecological network.

Specified and detailed city ecological network can be used when
developing management decisions on saving biodiversity and protec-
tion of the city environment.

Keywords: ecological network, GIS, remote sensing, structure,
evaluation, city, ecology, Vinnytsia, scheme, connectivity.
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PULSE INFRASOUND SIGNAL PRODUCED BY A
WIND TURBINE. PRINCIPLES OF ASSESSMENT
(p. 13-19)

Nadiia Afanasieva, Leonid Pljatsuk, Lev Filatov, Inna Trunova

Analysis of the literature that most completely reflects the na-
ture of the occurrence and propagation of the sound emission of wind
power engineering facilities is presented. A literature review of stud-
ies of pulse sound emission in the geological and air environments
has allowed to reduce the concept of emission to the concept of
signal, the general theory of signals. Based on the analyzed literature
data, the basic principles of assessment of pulse infrasound signal
of the wind turbine are formed. Approach in terms of the theory of
signals is aimed at the future implementation of the highlighted prin-
ciples in the mathematical model. The concept of pulse sound signal
is applicable to any field of the natural environment around the wind
turbine. This is the principle of the signal uniformity in the fields of
the natural environment on the one hand and the principle of signal
separation in these areas on the other. Evaluation of the amplitude
of the biosphere response to the impact of the sound signal of the
wind turbine is reduced to the corresponding amplitude-frequency
analysis of the action signal. As a result, the calculation of the spec-
trum of probable and dominant harmonics for the model of FL 2500-
100 wind turbine, the application of which is the most relevant in
Ukraine is given.

Keywords: wind turbine, pulse infrasound emission, spectrum.
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INVESTIGATION OF NITRATE POLLUTION OF THE
HYDROSPHERE IN THE TRANSBOUNDARY AREA
OF SEVERSKY DONETS RIVER BASIN (p. 20-27)

Yuliya Vystavna, Valeriy Yakovlev, Dmytro Diadin,
Yuri Vergeles, Anna Chystykova, Iryna Zhydkykh

The aim of the research was to determine the distribution pat-
terns of dissolved substances, in particular nitrates in surface and
ground water. Water sampling was carried out on the Udy, Lopan,
Oskol and Seversky Donets rivers and groundwater on the left and
right banks of rivers. The results have shown that water-rock inter-
action and evaporation are predominant natural factors that affect
the macroelement composition of natural water. Nitrates had high
spatial and temporal variations in surface and ground water. The av-
erage nitrate content in groundwater was 26.7 mg/l, and in river wa-
ter — 6.9 mg/l. Annual nitrate removal from groundwater into rivers
was 3 tons/km?. About 1/5 spring water samples were characterized
by a higher nitrate content than the standards, recommended by the
World Health Organization and national water quality standards.

Keywords: water quality assessment, groundwater classifica-
tion, environmental assessment, nitrate removal, agricultural land
use, Ukraine.
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SAFE USE OF POLYETHYLENE TEREPHTHALATE
(PET) PACKAGING IN THE PRODUCTION OF
VEGETABLE OILS (p. 27-31)

Irina Levchuk, Vladimir Kishchenko,
Nikolai Oseyko, Valentina Timchenko, Ekaterina Kunitsa

The need to control vegetable oils, packaged in PET on the con-
tent of phthalates, features of determining phthalates in vegetable
oils is shown in the paper. The data on the migration of phthalates
from packaging material is given, the need to monitor the content of
phthalates in vegetable oils that come into contact with plastic pack-
aging is shown. The procedure of purifying contaminated samples was
developed and introduced. Adsorption purification of sunflower oil
samples using inorganic adsorbent floricil was used. It is shown that
the effectiveness of the proposed solid-phase purification of samples
is caused by the need to control “internal laboratory contamination”.
Principle possibility of determining phthalates and their derivatives
by gas-liquid chromato-mass spectroscopy was experimentally con-
firmed. Based on the research and analysis of scientific and technical
literature, necessity to monitor the content of phthalates in vegetable
oils for the purpose of food safety and specifying the appropriate con-
trol critical points of oil and fat production was proved.

Keywords: polyethylene terephthalate, migration, phthalates,
food safety, vegetable oils.
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DYNAMIC BAYESIAN MODELLING FOR
RADIONUCLIDE SOIL-TO-PLANT TRANSFER
(p. 32-37)

Iryna Zagirska, Petro Bidyuk, Dmytro Levin

The study is aimed at estimating and forecasting the transfer coef-
ficient of radionuclides from soil to agricultural plants based on the real
data collected in the areas affece by the Chornobyl disaster. The model
was developed using a dynamic Bayesian network, which is an element
of novelty, since the use of this tool for radio-ecological modelling was
not previously carried out. The problem considered in this study is of a
high priority, since the human body internal exposure is mainly caused
by the presence of contaminated plants on the lower level of the food
chain, and mathematical modeling of the process is not common in gen-
eral. The factors affecting the radionuclide transfer coefficient were ana-
lyzed, and the dependencies transfer level change were identified, de-
pending on the humidity, acidity, soil type, depth of the root system, the
content of K + and 2Ca +. Dynamic approach allows tracking changes
of plant contamination over 80 months with a time step equal to 1
month. Junction tree algorithm was used for inference, as the network
consists both of continuous and discrete nodes. The results obtained
demonstrate the high accuracy in accordance with general criteria: the
standard deviation does not exceed 103, mean absolute percentage error
does not exceed 5 % for all measurements, the variance is close to zero,
that justifies the use of dynamic Bayesian network to solve this problem.

Also the possibility of this approach usage while solving
problems of the same calss in general was considered. The model
allows creating long-term scenarios to identify the possible ways of
agriculture development over the areas affected by the Chornobyl
disaster and similar anthropogene disasters.

Keywords: radionuclide contamination, dynamic Bayesian net-
work, probabilistic inference.
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RESEARCH ON THE AMINO ACID COMPOSITION
IN SEMI-SMOKED SAUSAGES CONTAINING
LENTILS, JUNIPER AND THYME (p. 38-43)

Irina Markovych

The paper deals with the possibilities of using vegetable raw ma-
terials in the meat processing industry. The study presents recipes of
smoked sausages, specifies the amino acid composition, analyzes the
amino acid score, and reveals the indicators of the biological value of
proteins in new types of semi-smoked sausages that contain the flour
of lentil sprouts and non-germinated lentils as well as spicy and aro-
matic plants with the aim of putting them into production.

Semi-smoked sausages show an increase in the amount of essen-
tial amino acids by 2.146 mg/100 g (sample 1) and by 1.217 mg/100 g
(sample 1.1) in comparison with the reference sample. An in-
crease in the amount of essential amino acids is observed in all the
samples: 2.216 mg/100 g (sample 2), 0.728 mg/100 g (sample 2.1),
2.766 mg/100 g (sample 3), and 1.722 mg/100 g (sample 3.1) in com-
parison with the reference sample.

Semi-smoked sausages also demonstrate a significant increase in
the use of the limited amino acid valine: by 2.81 % in sample 1, by
5.63 % in sample 1.1, sample 2, and sample 3.1, and by 4.22 % in
sample 3. The amino acid score of the majority of amino acids in
semi-smoked sausages is optimal. All products also contain a sig-
nificant amount of lysine. In semi-smoked sausages with the use of
non-germinated lentil flour, the amino acid score of methionine+
cystine grows from 1.73 % to 7.82 % in comparison with the refer-
ence sample. In semi-smoked sausages with the use of lentil sprouts
flour, the amino acid score of fenilalanin + tyrosine grows from
7.29 % to 10.94 % in comparison with the reference sample.

Amino acids contained in semi-smoked sausages are readily ab-
sorbed by the body: the KRAS of samples 1.1-3.1 is 14.38 %, 16.72 %,

and 8.63 % lower than that of samples 1-3. The biological value of
such sausages is also higher than of the reference sample—by 0.5 %
in sample 1.1 and by 1.2 % in sample 2.1. The highest rate of compa-
rable redundancy was found in the reference sample, which is 1.78 %.
In semi-smoked sausages with lentil sprouts flour, it is by 4.73 %
and 9.46 % lower in comparison with sample 1; it is by 5.05 %, 9.5 %,
and 14.04 % lower in the research samples than in the reference
sample. In semi-smoked sausages with non-germinated lentil flour,
this indicator is also lower than in the reference sample—by 10.6 %
(sample 2.1.).

It has been found that the substitution of raw meat with lentil
sprouts flour in an amount of 1.5 to 2.0 kilos per 100 kilos of raw
meat is expedient and it raises the energy value of the new types of
semi-smoked sausages.

Keywords: raw product, plant, lentil, juniper, thyme, recipes,
sausages, composition, amino acids, value.
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THE USE OF EMULSIFIERS IN THE
TECHNOLOGIES OF MEAT PRODUCTS (p. 44-49)

Natalia Murlykina, Marina Yancheva

The role of emulsifiers in the formation of stable meat emul-
sions is theoretically grounded. An analytical review of the Ukrai-
nian market of food emulsifiers for meat products is done and a
background for the development of domestic emulsifiers with the
improved properties and composition is determined.



The authors obtained new domestic emulsifiers of acylglycerine
origin as the oil phase with mono- and diacylglycerines of fatty acids
according to the scientifically grounded process of variables of trans-
esterification of sunflower oil in the hexane-isopropanol system at a
temperature of 35...40 °C.

The regularities in formation of functional and technologi-
cal properties of forcemeats under the influence of emulsifiers of
acylglycerine origin were determined. The improvement of these
properties allows ensuring a high level of structural and mechanical,
organoleptic properties, yield of ready products.

Tt was experimentally proved that the developed emulsifiers of acyl-
glycerine origin allowed ensuring high consumer properties of the new
products satisfying the needs of business in the branch with domestic
MAG, DAG in which the essential biologically active components were
conserved and thermal-oxidative processes were decelerated.

Application of the developed emulsifiers opens the possibilities
of rational use of raw materials and involvement of raw meats with
an increased content of fat and moisture, poor functional and tech-
nological properties into technological process.

Keywords: meat emulsion, emulsion structure, stability, emulsi-
fiers of acylglycerine origin, competitive adsorption.
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DEVELOPMENT OF PROTECTIVE PROTEIN
EMULSION TECHNOLOGY FOR MECHANICALLY
DEBONED POULTRY MEAT (p. 50-54)

Vyacheslav Onishchenko,
Nataliya Grynchenko, Viktoria Bolshakova

Using mechanically deboned poultry meat (MPMO) to sell as
mincemeat or recipe ingredient has a number of negative aspects

that lie in the oxidation and microbiological stability reduction,
caused by production factors and biochemical properties of such
raw product as a result of the transition of bone marrow lipids and
hemoproteins. On this basis, the paper is aimed at using protective
protein emulsions (PPE) that contain mostly natural components
and allow to some extent eliminate the negative impact of phos-
pholipid compounds, heme pigments and so on. The results of the
design and scientific substantiation of technological solutions that
allow to increase the functional and technological and improve con-
sumer properties of mechanically deboned poultry meat (chicken)
by adding the PPE, protein preparation from pork skin ScangelA95,
sodium ascorbyl palmitate antioxidant are given in the paper. It was
found that introducing the proposed PPE leads to increased shear
stress limit, reduced intensity of a specific dirty red color of MDPM
towards pale red and pink, approximating color to characteristic for
minced chicken from shin muscles, loss of gloss and matte appear-
ance, improved mincemeat stability, which lies in reduced oxidation
product formation intensity.

Keywords: mechanically deboned poultry meat, protective pro-
tein emulsion, functional and technological properties.
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DEVELOPMENT OF NANOTECHNOLOGY OF
FINE-DISPERSED ADDITIVES WITH THE USE OF
CRYOGENIC MECHANICAL MODIFICATION

(p. 54-58)

Raisa Pavlyuk, Viktoriya Pogarska, Olexandr Bessarab,
Katerina Balabai, Alina Borysova, Svitlana Loseva

Nanotechnologies of fine-dispersed additives based on
topinambour in the form of frozen puree and freeze-dried powder
with the use of cryogenic mechanical modification particularly cryo-
genic «shock» freezing and low-temperature mechanical grinding



is proposed and developed. A unique new technology allows to get
additives and food products containing record amount of fructose in
free condition: 50—-55 % of inulin is transformed into easily digest-
ible fructose in free condition that reduces glycemic index and the
immune system reinforcement. Simultaneously cellulose and protein
destruction and degradation occur: 50 % of cellulose is transformed
into its monomers — glucose and 50 % of protein is destroyed to
separate free amino acids. It is also established that mechanical
and cryogenic destruction, accompanying <«shock» freezing and
fine-dispersed grinding of topinambour, allows both to save all bio-
logically active supplements such as phenolic compounds, ascorbic
acid, tannins etc. and free-out them from the bound complexes with
biopolymers or associates transforming them to free condition (their
amount increases 1,7-2,2 times comparing with the original raw
materials). It allows to cook product with new chemical composition
and excellent consumer properties.

Keywords: nanotechnologies, <«shock» freezing, low-tem-
perature grinding, cryogenic destruction, mechanical activation,
topinambour, inulin, additives.
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DEVELOPMENT OF FUNCTIONAL HEALTH
NANODRINKS BASED ON MILK WHEY (p. 59-64)

Raisa Pavlyuk, Viktoriya Pogarska,
Tatyana Abramova, Adelina Berestovaya, Svitlana Loseva

The aim of scientific work is the development of the recipe, ex-
perimental objectivation of technological regimes, process flowsheet
and technology of new drinks based on whey with the use of fine-dis-
persed frozen additives containing pumpkin, sea buckthorn, bananas
in the nanostructured puree form, and also phytoextracts based on
natural spices; studying the content of biologically active substances
in the new drinks in comparison with analogues; studying quality of

the drinks during the storage; development of regulatory documen-
tation; approbation of the new drinks in industrial environment.

Technology and technological process regimes of new types of
milk-herbal drinks based on whey are developed and scientifically
explained. The new drinks differ from the traditional ones by the
addition of frozen fine-dispersed fruit and vegetable additives into
the boiling sugar syrup.

Simultaneously defrostation and thermal processing of fruit and
vegetable raw materials occur which guarantee the fullest preserva-
tion of biologically active and aromatic substances, conservation of
natural flavor.

It is found that the drinks have stable homogeneous consistency
which does not separate due to the fact that the introduction of ad-
ditives from pumpkin, buckthorn and bananas have the properties of
structurants and thickeners. The results were confirmed by IR spec-
troscopic analysis, which demonstrated that new lactic herbal drinks
are 2 times longer stored and the content of BAS such as ascorbic acid,
phenol compounds, tannins, pectin, essential amino acids, etc. Exceed
the known analogues and possess potential immunomodulatory prop-
erties. Thus, they can be referred to as health products recommended
for healthy diet.

On the basis of the results was made possible development of
the Scientific Research Project on nanostructured frozen puree.
New types of drinks were degustated and approbated in industrial
environment of Kharkov (Ukraine): Ltd "Bogodukhov milk factory”
Ltd SUIS "Polyus Ltd”.

Keywords: milk whey, nanostructured additive, cryogenic
puree, phytoextract, pumpkin, sea buckthorn, nanodrinks, thickener.
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