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The object of the research is the processes of statistical proces-
sing of the chemical composition of KP-2 wheel steel. One of the
most problematic places in the smelting of modern steel is the sta-
bility of the chemical composition due to the use of uncontrolled
content of scrap, charge and standard modifiers, which are made by
the fused method.

To eliminate this problem, multifunctional modifiers were used
during the study. This is due to the fact that the KP-2 steel modifi-
cation method proposed in this article has a number of features. In
this case, the influence modifiers of multifunctional action on the
installation of vacuum processing of steel on desulfurization of wheel
steel KP-2, obtained under the conditions of the open joint-stock
company <«Interpipe NTRP» (Dnipro, Ukraine), is established. In
particular, when treating a steel melt with multifunctional modifiers,
not only a refining effect occurs, but also an increase in the stability
of the chemical composition and level of mechanical characteristics
of the KP-2 wheeled steel. This is confirmed by the coefficients of
variation and interfusion difference presented in the article (span),
obtained by statistical processing of a large data set — 442 serial heats
and 1 modified (6 wheels).

Thanks to the multifunctional modification, the level of me-
chanical characteristics and the quality of the finished wheels really
increases. Compared with similar mass-produced materials, such as
FeSi, FeCa, FeMn, SiCa, the use of new multifunctional modifiers in
KP-2 wheel steel provides a significant reduction in the mass frac-
tion of sulfur than in the same metal that is processed in the tradi-
tional way. It is established that the use of multifunctional modifiers
changes the shape of non-metallic inclusions to globular and reduces
their number, which also increases the level of mechanical properties
of KP-2 wheel steel. The obtained coefficients of variation prove that
the mechanical characteristics of KP-2 modified steel are more stable
than in serial melts of the same steel. This will increase the demand
and quality of these railway wheels.

Keywords: modifiers of multifunctional action, chemical compo-
sition of steel, mechanical properties of steel, non-metallic inclusions.
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The object of research is the industrial waste of plant raw mate-
rials of sweet sorghum (lignocellulosic bagasse) and a modified sor-
bent created on its basis for cleaning soils contaminated with heavy
metal ions. Traditionally, the modification of plant materials to obtain
sorbents involves the oxidation (hydrolysis) of plant material under
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the action of strong mineral acids at high temperature. After acid
treatment, alkaline activation and repeated washing of the sorbent
is carried out until neutral wash water. The yield of the sorbent is
20-30% by weight of raw materials. In addition, a significant
amount of decomposition products and large volumes of hazard-
ous wastewater are generated. Therefore in the course of the study,
amercerization method was used to obtain a sorbent — treating ligno-
cellulosic bagasse with an alkali solution.

The main components of lignocellulosic bagasse are lignin and
cellulose, connected in biopolymer complexes. In their raw form,
they have weak sorption properties through the fibrillary structure
and low content of free functional groups in them. Under the condi-
tions of the mercerization process, the molecular bonds between the
fibers of the biopolymers are partially destroyed and the solution of
low molecular weight polysaccharides is dissolved. The structural
framework of the lignocellulosic matrix is preserved, and its ability
to swell is growing. Integrity is preserved, vegetable fibers improve
their structural-porous structure by increasing the internal adsorp-
tion surface. The optimal conditions for the mercerization process
are a hydro module of 1:10 with an initial alkali concentration of
120 g/1. The maximum sorption values of heavy metal ions increase
by a factor of 2—-3. The sorbent yield reaches 60—80 %. In addition,
the advantage of this method is the absence of harmful wastewater.

The developed method can be used for processing waste and
other plant materials (corn, sunflower, sugar cane, etc.), and the re-
sulting sorbent is used in agricultural technologies for neutralization
of soils contaminated with heavy metal ions.

Keywords: waste mercerization, sorbent for cleaning soils, sweet
sorghum, lignocellulosic bagasse.
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Fats are an integral part of human nutrition. The increased
content of trans-isomers in their composition causes a number of car-
diovascular diseases and metabolic disorders. A promising approach
to solving the problem of minimizing the content of trans-isomers of
fatty acid in the composition of food products is the creation of a new
generation of fat systems — the oleogel, which is the subject of the
presented research. As the dispersion medium of the oleogel, high-
oleic sunflower oil is used, in contrast to the oil of traditional varieties,
it is possible to obtain systems with enhanced oxidation resistance.
The dispersed phase of these fat systems is beeswax, tripalmitin and
monoacylglycerols. The choice of a complex of these components is
based on their properties to create in oleogels a three-dimensional
structure with desired thermomechanical characteristics. At present,
there is not enough information about the dependence of the main
characteristics of the oleogel on the ratio of ingredients of dispersed
phase. In particular, one of the most problematic places in the oleogel
technology is its thermal stability, which significantly affects the pa-
rameters of production, transportation, as well as storage conditions
and periods. To solve this problem, the methodology of the response
surface is used in the work. The determination of the unknown values
of the parameter vector is carried out by applying regression analysis
algorithms. The minimization of the deviation functional is performed
by finding the appropriate combinations of experimental predictor se-
ries. As a result of research, a mathematical model is developed, which
allows, based on data on the component composition of the oleogel, to
predict its thermal stability. Reasonably rational mass fractions of the
components of the dispersed phase of the oleogel: the content of bees-
wax is 3.27 wt. %; content of tripalmitin is 3.07 wt. % and the content
of monoacylglycerol is 4.70 wt. %, at which the maximum value of the
response function is reached. The results will serve as a scientific basis
for the development of technological parameters of the industrial pro-
duction of fat systems of the new generation, the conditions and terms
of their storage and transportation.

Keywords: oleogel technology, industrial production of fat systems,
thermomechanical characteristics, thermal stability of the oleogel.
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The object of research is the zeolite drying process by radiation
method. Loose zeolite of two fractions (0—1 mm and 0—5 mm) are
used as prototypes. Drying occurs at a layer thickness of zeolite equal
to 3 and 5 mm. According to the source of thermal energy, an electric
infrared emitter of ceramic type with a nominal electric power of
1 kW is used. The influence of the zeolite fractions, the thickness
of the zeolite layer during drying, and the heat flux density on the
kinetics of the drying process is established. The numerical values of
the zeolite drying time in different periods of drying are determined.
According to the analysis of the research results of zeolite drying by
a radiation method, it is established that the kinetic laws of this pro-
cess are similar to the process of drying capillary-porous bodies. The
duration of the drying periods depends on the heat flux density and
decreases with increasing heat flux density. An increase in the value
of the zeolite fractions intensifies the drying process in the warm-up
periods and the first drying period, but does not affect the drying rate
in the second period. Also a certain influence of the drying process
parameters on the moisture content at the end of the first period. The
temperature of the zeolite in the first period of drying is not constant,
but increases. This indicates an excess of thermal energy supplied
during this period. Analysis of the research results also shows that
the drying time of the zeolite fraction 0—5 mm is less than the frac-
tion 0—1 mm. Therefore, it is advisable to dry the zeolite fraction of
0—5 mm and, if necessary, further grind after the drying process. This
will reduce energy costs and production time of the zeolite as a whole.
The obtained curves of zeolite drying allow to predict the nature of
the process and can be used to design drying plants.

Keywards: zeolite drying, drying time, radiation drying method,
infrared radiation, drying curves.
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The object of research is the technology of practical production
of metal powders from swarf waste of aluminum bronze with their
subsequent use as pigments for printing processes. In the course of
research, it is found that the developed surface of the swarf particles,
numerous defects in the form of macro- and microcracks, splittings
and pores, a specific microrelief are favorable prerequisites for their
grinding. Experimental developments of fine structure have shown
that in the process of swarf chips due to additional deformation, the
dislocation density and the magnitude of the micro curvatures of
crystal lattice of powder particles increases. The use of a rolling com-
bine with a set of vibrating screens makes it possible to use further
fine grinding of swarf waste. The study of the shape and state of the
surface on optical and scanning microscopes provided the necessary
information to explain the processes occurring during swarf grinding.
The obtained result shows that micro-studies of the swarf formation
zone in BaAJK 9—4 makes it possible to study the texturing mecha-
nism for the structural components of the alpha phase, the eutectoid
in the formed chip. This made it possible to predict the nature of
changes in the latter during grinding. The analysis of the nature of
the destruction of the surface of the swarf elements of aluminum
bronze in the grinding processes make it possible to confirm the
inheritance of the morphological, structural, and physicochemical
regularities of the latter by newly formed powder particles, as well
as the possibility of obtaining a dispersed metallic pigment for use in
the printing industry. The obtained positive results make it possible
to implement experimental developments on the use of non-ferrous
alloy swarf waste for the manufacture of metal powders. Due to this,
it is possible to selectively grind the particles to the desired size and
use the resulting powder fractions for their intended purpose. These
wastes can be a very promising raw material for their use, despite the
scale of created metal particle wastes from alloyed metals and alloys,
especially in the context of the development of the newest resource-
saving technologies in Ukraine.

Keywords: bronzing powders, swarf waste, rolling mill, morpho-
logical features, plastic deformation, fine structure.
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The object of research is the reaction of phenol sulfomethylation
in an aqueous medium, with the aim of obtaining water-soluble
non-toxic products based on it used as surfactants. One of the most
problematic places is the need to maintain the stability of the system
and the content of a given pH with the introduction of the sulfonate
agent: the reaction temperature is 125-130 °C, the polycondensation
time is 8 hours, the reaction takes place under pressure. This method
produces a reaction product that is a fairly complex mixture of mono-
mers, dimers, trimmers and free phenol. Also, during the reaction of
phenol sulfomethylation in an aqueous medium, the reaction mass

is formed, which is a two-phase system: the upper organic layer is
phenols, the lower layer is an aqueous solution of the formaldehyde
bisulfite derivative. Significant disadvantage of this method is the
relatively low yield of the target product and the high temperature
of the reaction. In the course of the research, the reaction of phenol
sulfomethylation under micellar catalysis is studied. The optimal
amount of starting materials and the amount of phase transfer cata-
lyst are determined. The use of these catalysts makes it possible to
improve the main technological parameters: reduce the reaction tem-
perature from 125-130 °C to 75-80 °C, shorten the process time to
1 hour, carry out the process at atmospheric pressure. The advantage
of this technology is also non-waste, single-stage production and is
available to Ukrainian raw materials. During the study, a product
is obtained that has properties characteristic for surfactant: with
increasing molecular weight, the surface tension of aqueous solutions
increases and leads to a decrease in surface activity. Thus, according
to the results of studies of the technological characteristics of the
obtained samples of surfactants, they can be used as anion-active sur-
factants, used as stabilizers in the production of organic dyes, textile
auxiliaries and as plasticizers for concrete.

Keywords: phenol sulfomethylation, phenol-aldehyde resin (No-
volac), sodium bisulfite, interfacial catalysis, surfactants.
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The object of research is the seeds of crops: wheat, barley, rape-
seed and carrots. The effect of ultraviolet (UV) radiation on seeds
of agricultural enterprises of crops in pre-sowing treatment (germi-
nation energy and germination capacity) is investigated, which is
aimed at solving the problem of the agro-industrial complex, namely
increasing the quantity and quality of the crop. In the course of ex-
perimental work, low-pressure ultraviolet discharge lamps are used,
in which the radiation maximum falls at 254 nm. To measure doses
of UV radiation, a Tensor-31 radiometer (Ukraine) is used, which
provides measurements in the wavelength range of 200—400 nm.
The research results of growth processes (germination energy and
germination) showed that for seeds of winter soft wheat, the op-
timal UV dose is 400—-600 J/m?, at which the germination energy
increases by 7-12 %, and the germination capacity by 9—15 %. For
winter barley, the optimal dose is 250 J/m? at which the germination
capacity increases by 23 % compared with control samples, and for
spring barley, 900—1000 J/m?, at which the increase in germination
capacity is 80 %. When seeds are irradiated, the maximum indicators
of germination energy and seed germination capacity are observed at
doses of 80—100 J/m?, at which the germination energy increases by
20-26 %, and the germination capacity by 16 %. When comparing
the effect on rapeseeds of different spectral regions of the UV range
of 200—400 nm, an increase in germination energy and germination
capacity of 6-9 % for area C is noted. When treating carrot seeds, it
is found that UV irradiation stimulates growth processes: seed ger-
mination capacity increased by 27-29 % at doses of 120-150 J/m?.
This pattern of positive effect of UV irradiation on the growth
processes of crops is observed in the process of growth, which contri-
butes to an increase in yield.

Keywords: UV irradiation, irradiation dose, pre-sowing treat-
ment of seeds, germination capacity and germination energy.
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The object of research is the process of oil extraction without
using and using ultrasound for various solvents and types of plant
materials. Extraction of oil provides maximum degreasing of ve-
getable raw materials in comparison with other methods, in particu-
lar by mechanical pressing. The extraction process is carried out by
mass transfer and consists of mass transfer from the surface of solid
particles of pre-ground vegetable raw materials and molecular diffu-
sion inside the particles. The mass return from the surface of solid
particles to the solution depends on the hydrodynamic conditions
of washing the particles and occurs mainly due to convective dif-
fusion. Various physical factors are used to intensify the process of
extracting oil from vegetable raw materials, but the most promising is
ultrasound. In the course of the study, the ultrasonic device UZP-6-1
(manufacturer: MEDPROMPRYLAD, Ukraine) is used. Extraction
of oil from flax seeds is carried out by extraction with gasoline and
methylene chloride, and for soybean meal is used with methylene
chloride. For a comparative evaluation of the effect of ultrasound
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on the extraction of oil from various raw materials for flax seeds and
soybean meal, experiments are carried out without using ultrasound.
The research results show that extraction with methylene chloride
from flax seeds and soybean meal under ultrasound conditions in-
creases the oil yield. This is due to the fact that under the action of
ultrasonic waves, there is a movement of fluid around solid particles,
due to alternating powerful ultrasonic pressure and hydraulic shocks
at the moment of collapse of cavitation cavities. Ultrasonic cavitation
has a destructive effect on solid particles and leads to the appea-
rance of additional microcracks on the surface. This contributes to
the acceleration of diffusive mass transfer inside solid particles. This
makes it possible to reduce the duration of the extraction process and
increase the productivity of the extraction equipment. Thus, when
extracting oil from crushed flax seeds with methylene chloride under
ultrasound conditions, the oil yield increases by 4.5 %.

Keywords: ultrasonic oil extraction with solvents, extraction gaso-
line, methylene chloride from crushed flax seeds and soybean meal.
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Bread made from wheat flour in chemical composition is not
well balanced for vital ingredients. One of its drawbacks is that
with a high content of carbohydrates in it there is little dietary
fiber, therefore, it is promising to enrich it with inulin-compliant
products. The inclusion of inulin made from chicory in the recipe of
wheat bread to influence the formation of the rheological properties
of the dough, which will affect the quality of the finished products.
Therefore, the object of research in the work is the dough of wheat
flour of the first grade, the recipe of which includes inulin made from
chicory. During the research, inulin made from chicory «Cosucra»
(Belgium) is used in the amount of 5, 10, 15 % by weight of flour. It
is established that the addition of inulin leads to an increase in the
elastic properties of the dough, especially with an increase in the
dose of inulin by more than 10 %. Increasing the dose of inulin up to
15 % and more along with an increase in the elastic characteristics
reduces the dough elasticity, causing a significant deterioration in
the volume of products. It is proven that a decrease in the specific
volume of products and an increase in the elastic characteristics of
the crumb are the limiting factors of using inulin products in the
formulation of more than 10 % by weight of the flour. Use in the
formulation of inulin bread in the amount of 10 and 15 % by weight
of flour due to the increase in the elastic properties of the dough leads
to a significant deterioration in the volume of products. The taste
and aroma of inulin products are inherent in wheat bread. Due to the
inclusion of inulin wheat bread in the recipe, the products acquire
prebiotic properties, however, the effectiveness of using inulin to
improve the quality of finished products is possible with dosing 5 %
by weight of flour. For greater enrichment of bakery products with
dietary fiber, it is possible to use the dosage of inulin 10 % by weight
of flour, but to apply technological measures to improve the quality
of products.

Keywords: wheat bread, chicory inulin, elastic properties of
dough, dough elasticity.
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