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Processes and equiPment of food  
and chemical industries

research of sales dYnamics of BodY wieGht 
reGulation means in uKraine
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The problem of overweight was revealed in the paper. In total, 
about 15 % of our population suffers from obesity. Obesity should be 
treated as a chronic disease, and like any chronic disease, it requires 
long-term treatment under medical supervision. Low information 
culture of the population and sometimes lack of doctors’ attention to 
this problem has led to the fact that different body weight regulation 
means, most of which are naturally BAAs (biologically active addi-
tives) have become widespread in Ukraine recently.

With the support of a marketing group «Business-credit», 
market research of sale of foreign weight regulation means was con-
ducted. It was aimed at identifying the main distribution channels of 
these products and giving a brief characteristic of the most common 
means as well.

The main reason for this study was the variety of products for 
weight regulation. It was tasked to identify the most popular means, 
conduct comparative analysis of prices for means in different places 
of sale, estimate the costs of purchasing a particular product in com-
bination with its expiration date and briefly describe the most popu-
lar means. The data show that biologically active substances are the 
most popular weight regulation means. Over the last year, an increase 
in sales of foreign bioactive substances has decreased by 22,74 % 
while the increase in sales of domestic bioactive substances has 
grown by 64,17 %. The situation is caused by the difference in price: 
domestic biologically active substances are on average 27,38 USD 
cheaper than foreign.

Keywords: regulation, weight, body, body mass index, obesity, 
factors, medications, weight loss.
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ProsPects of imProVement of accelerated Bread 
technoloGies BY usaGe of doGrose and hawthorn
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In this article the analysis of main problems of baking industry 
connected with introduction of resource-saving technologies and re-
duction of quality of derivable product has been conducted; the cur-
rent problems facing bread manufacturers have been determined. The 
objective of this research is the development of methods of complex 
increase of quality of products, their consumer properties, safety and 
nutritional value by usage of fruit phyto-additives.

In this work on the basis of analysis of chemical composition of phy-
to-additives the hawthorn and dogrose berries have been selected. With 
the usage of physicochemical, microbiological and other methods, the 
technological properties of powders and puree of the selected fruit phy-
to-additives and their water and milk whey extracts have been studied.

The results of impact of the investigated extracts on biotech-
nological properties of yeast and lactic acid bacteria, intensity of 
microbiological processes during fermentation of flour interme diate 
products and quality of wheat bread have been presented. The po-
tential of reduction of technological cycle duration by 60–90 min 
without degradation of quality of finished products has been shown.

The recommendations of rational parameters of preparation of 
extracts and their usage as biostimulants for fermentative microflora 
and intensifiers of dough fermentation have been provided. The po-
tential of their usage as alternative to preservatives and other food 
additives for extension of shelf-life and increase of microbiological 
stability of product during storage has been presented.

The results of research may be used on plants and bakeries as well 
as restaurant businesses and allow to offer the customer higher-quality 
products containing no compounds of chemical nature with the oppor-
tunity of reduction of technological cycle duration and production costs.

Keywords: extract, dogrose, hawthorn, microbiological processes, 
yeast, bread quality.
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deVeloPment of equiPment for the research 
quantitatiVe and qualitatiVe characteristics  
of Pectin concentrates
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The research paper is devoted to the new approach to the issue of 
technical equipment of the research base in the process of  determining 
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of quantitative and qualitative characteristics of pectin extracts, con-
centrates and other pectin-containing products. The role of pectin 
substances in human life, as well as the current state of development 
of various pectin products production and problems of their further 
storage is described. The necessity of creating new laboratory equip-
ment for studying of qualitative and quantitative characteristics of the 
obtained pectin extracts and concentrates is determined. The results 
of patent search of the existing laboratory equipment for studying of 
the process of plant raw material extraction are presented and their 
disadvantages are described. New laboratory equipment for producing 
pectin extracts from pectin-containing plant raw material and their 
further studying is elaborated. The device of the elaborated equipment 
and its operating principle is described. The elaborated equipment can 
be used in food, pharmaceutical and microbiological industry during 
laboratory studies of various carbohydrates (pectin substances, starch, 
fiber and other dietary fibers), lipids, vitamins and other substances 
which require conversion of soluble substance to solvent.

Keywords: pectin, pectin concentrates, study, equipment, process, 
extraction, plant raw material.
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features of solids redistriButon when PreParinG 
samPles for assessinG Plant raw materials qualitY 
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Based on the regulations of thermodynamics and colloid che-
mistry on the reversibility of plant raw materials properties relatively 
freezing, as well as playing a role in its identification, may be reflected 
in physicochemical properties of the liquid phase. The method for 
extracting them from plant raw materials, namely from tomato veg-
etables (tomatoes and peppers of different growing conditions) and 
wild berries (viburnum and cranberry) by applying the four-cycle 
operations of freezing-thawing-centrifugation, was developed. As  
a result of carrying out these operations, the liquid phase is formed, 
which is characterized by the resistance to solids redistribution and 
can be used as a sample in the assessment of plant raw materials quali-
ty using the methods of studying their physical properties, which will 
allow solving specific tasks and identifying goods in different groups. 

The chemical composition of the raw materials (fresh vegetables 
and berries), liquid portion and marc was evaluated. In addition, 

the composition of sugars, pectins, organic acids, fiber, vitamin C, as 
well as minerals and dyes was determined. The chemical composi-
tion of the obtained samples indicates the possibility of using them 
in the quality assessment for studying physical properties. Thus, 
the composition of minerals, sugars, organic acids will influence the 
electrophysical and cryoscopic properties of the formed liquid phases, 
dyes — the optical properties, macromolecular compounds (pectin 
and dyes) — the thermodynamic properties.

Keywords: sample, liquid phase, freezing-thawing-centrifugation, 
tomato vegetables, wild berries.
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influence of comPosition mineral additiVes on 
cement ProPerties
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The influence of silicate-containing materials of different origin 
on cement properties was studied. The selected mineral additives have 
significant differences in both chemical and mineralogical composition.

It was found that the condition of a silicate and component 
admixture affects the rate of cement hardening. The presence of 
amorphous silica or glass in the additive slows down the cement 
strengthening in early hardening periods, while the introduction of 
heat-treated materials with a high content of thermally-activated 
aluminates to cement can speed up the process significantly.

In this regard, a number of additives, containing the amorphous 
si lica cannot be used as such in the production of composite cement.  
Adding them to the composition of the latter causes a significant in-
crease in the cement paste normal density that will certainly leads to 
significant degradation of strength properties of hardened cement paste.

The presence of a small amount of chemically inert solid mi nerals 
in the admixture material can improve the cement strength. Such 
materials can act as microfillers, thereby increasing the mechanical 
strength of samples.

Thus, when developing the composition of composite cement, it is 
appropriate introducing several additives that would have a positive 
effect either on the strength of samples in early periods of hardening or 
the grade strength of cement. The wastes of recycling coal mining de-
bris are proposed to be used as mineral additives in cement production.

Keywords: cement, mineral additives (admixtures), recycling 
wastes, normal density, hydration, hardening, properties.
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modification efficiencY eValuation of ceramic 
memBranes
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The main regularities of water purification from Ca2+ by micro-
filtration ceramic membranes, in particular the influence of working 
pressure, duration of experiments, concentration of Ca2+ ions in the 
initial solution on reducing the content of these ions in the filtrate 
were investigated. As a result of experiments, ceramic membrane 
isolating characteristics: Ca2+ ion retention factor R (%) and spe-

cific productivity Jv (m3/(m2/h) of the membrane were calculated. 
Processes of water purification from Ca2+ ions were carried out at  
a pressure of 0,7 MPa. It was found that calcium ion retention factor 
has increased from 60 to 65,5 % with increasing the number of modi-
fications from one to four. Herewith, membrane specific productivity 
at the end of each modification has not almost changed. Reducing 
the membrane specific productivity is associated with decreasing the 
solution density, which is the result of lowering the СаСІ2 solution 
temperature and raising the thickness of the dynamic membrane, 
formed during modification.

Theoretical and numerical processing of selectivity values, which 
were obtained in the course of modification, was performed. For 
processing the experimental results, taking into account the proba-
bility of their obtaining and experimental error, statistical methods 
were applied. It was concluded that the studies prove the highest 
efficiency of the fourth modification of the membrane since it is not 
covered by the determined interval. Further membrane modification 
is not expedient because the productivity will decrease, which will 
limit its use on an industrial scale.

Keywords: ceramic membrane, selectivity, retention factor, spe-
cific productivity, modification, baromembrane installation.
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mathematical modelinG of chemisorPtion Process 
at chlororGanic Productions
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The data on mathematical modeling of simultaneous chlorine 
and hydrogen chloride absorption by alkaline solutions are given 
in the paper. The purpose of the paper is to analyze the sanitary 
column operation and develop the mathematical model of exhaust 
gas purification from chlorine and hydrogen chloride. The exhaust 
gas neutralization process proceeds in countercurrent absorption 
columns, which are irrigated by the alkaline solution. Mathemati-
cal model of the process includes a system of differential equations 
of component-wise material balance. The material balance equation 
system describes the change in the component concentration accor-
ding to the column height. The equation system is written taking 
into account the assumptions that the process is isothermal, proceeds 
in the full displacement in both phases; only hydrogen chloride and 
chlorine are absorbed from the gas flow and chemisorption reaction 
in the liquid phase runs immediately. The reaction surface in this case 
coincides with the interface, the reaction proceeds in the external 

diffusion region. The process rate is determined only by the diffusion 
rate of the components from the gas flow to the reaction surface. The 
actual kinetics is not taken into account. The equations of the math-
ematical model allow to calculate the concentration profiles of the 
components according to the column height. Using the mathemati-
cal model of chemisorption of two gases allows to make calculations 
of similar columns at the design stage and the stage of production 
process investigation.

Keywords: chemisorption, reactive absorption, absorption, chlo-
rine, hydrogen chloride, immediate reaction.
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Kinetic acetYlation of hYdroxYl GrouPs of isoPrene 
coPolYmer and hYdroxYethYl methacrYlate

page 30–34

Using the method of kinetic acetylation (MKA) for the dif-
ferentiation of the hydroxyl groups in oligomers is considered and 
some results of our research in this field are given in the paper. The 
main purpose of the research is to describe the method of acetylation 
of the hydroxyl groups and calculate kinetic parameters, as well as  
using the method for analyzing isoprene copolymer and hydroxyeth-
yl methacrylate obtained by polymerization using hydrogen peroxide 
as the initiator. The reaction capacity differentiation of the hydroxyl 
groups is important either for obtaining polymer materials accor ding 
to the reactions of the hydroxyl groups (HG), or understanding 
the mechanisms of polymerization. The obtained results allowed to 
reveal that the copolymer contains two types of hydroxyl groups, 
differing by the reaction capacity. More active HG are arranged at 
the molecules ends and introduced by hydroxyl radicals, initiating 
the polymerization, and less active are located in the polymer chain 
and introduced by the MEG molecules. It was found that a number 
of more active groups are below 2 per molecule, indicating that the 
chain is branching. The research results can be used in chemistry for 
studying hydroxyl oligomers to obtain polymer materials, in particu-
lar, in the preparation of polyurethanes.

Keywords: hydroxyl groups, method of kinetic acetylation, reac-
tion capacity, oligomers.
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creatinG a functional additiVe Bc-P

page 34–36

Creation of the functional additive BC-P for using in veterinary 
is considered in the paper. Some results of our research in this field 
are given. The main purpose of the research is to create a functional 
additive in selecting the ratio between strains according to the spec-
trum of antagonistic activity of a number of pathogens that cause 
diseases in the porcine gastrointestinal tract. For this purpose, it was 
necessary to determine the type of relationship between the strains of 
lactobacilli and bifidobacteria under study, and the ability to general 
growth in mixed cultures using the indicators of acid formation and 
accumulation of viable cells of each of the component composition is 
tested. In this paper, the optimum ratio between the strains during 
co-cultivation is determined. The presented method allows creating 
a functional additive based on the strains of Bifidobacterium infantis: 
B. longum subsp. suis: Lactobacillus acidophilus: L. with maximum 
antagonistic effect on a number of pathogens. The research results 
can be used by researchers to create probiotic preparations both for 
people and animals, as well as to create bacterial preparations for 
fermented meat and dairy products.

Keywords: antagonistic activity, bifidobacteria, lactobacilli, pro-
biotic, co-cultivation, ratio of strains, functional additive.
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Kinematic analYsis of deVices with moVaBle 
worKinG BodY in the form of flat surface

page 37–40

Kinematic analysis of the mechatronic system of fan-type sepa-
ration devices — vibropneumatic separator and vibration concen-
tration table, which are widely used for the separation of granular 
materials is presented. The purpose of the analysis is to obtain depen-
dencies in the form of the deck motion equations for determining the 
pole velocity of the deck and its angular velocity, as well as angular 
acceleration of the deck, velocity and acceleration of any point of 
the deck. As a result of the studies, it is found that when changing 
the geometric parameters of the calculation scheme, it is possible to 
control the shape and motion kinematics of the working body — the 
deck. Modeling of kinematic parameters of the deck motion allows 
to estimate the distribution of the amplitude values of velocities and 
accelerations. Under the condition of finding the separated material 
on the working surface, it becomes possible to predict the state of the 
material bed in terms of looseness, «pseudo-density» of separation 
into enrichment products.

In the production process cycles, known dependences allow to 
use them in configuring various technical models and influence tech-
nological efficiency.

Keywords: kinematic analysis, deck, motion equations, velocity, 
acceleration, deck pole.
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influence of aluminate additiVes on BloatinG of 
Geocement coatinG used for fire Protection of wood

page 40–42

The influence of the aluminate additives on the bloating abi-
lity of geocement coating, designed for fire protection of wood was 
studied. The purpose of the research was to determine the bloating  
ability of geocement coating with aluminate additives, as well as  
during operation. To study the bloating mechanism, the volume factor 
of bloating was defined by the method of determining the volume of 
samples, which was formed at 350 °C. In this paper, the obtained re-
sults show that the addition of aluminate additives to alkaline alumi-

nosilicate composition, the bloating ability of fire-retardant coating 
not only suppresses but also increases. As compared to the prototype 
under test, the highest value of its bloating is 2,8 times less than the 
modified geocement coating. After 30 days of air storage, the most 
efficient aluminate additive — alumina 10 % was determined, the 
volume factor of bloating was 13,7 mm3/g. The data will allow fully 
investigating the fire-retardant effectiveness of geocement coating.

Keywords: bloating, fire-retardant geocement coating, aluminate 
additives, operation time.
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PromisinG equiPment for Greenhouse wastewater 
treatment

page 42–44

The article presents the experimental results of greenhouse 
wastewater treatment by means of cavitation. It is noted that the 
use of ultrasonic cleaning has drawbacks. It is found that the use 
of hydrodynamic cavitation for wastewater treatment is a promi-
sing direction. It is noted that in effluents with residues of phenolic 
compounds, treatment is improved when using oxidizing agents such 
as hydrogen peroxide. A design of cavitation reactor for wastewater 
treatment using an ultrasonic radiation was proposed. The reactor 
was tested in an industrial environment and showed good treatment 
results. It was found that at simultaneous action of hydrodynamic 
cavitation and UV, the germicidal effect occurs. Due to this, patho-
genic organisms are destructed. The article illustrates the experimen-
tal setup and cavitation reactor.

Keywords: greenhouse wastewater, treatment, hydrodynamic 
cavitation, ultra-violet radiation.
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methodoloGical asPects of hotel and restaurant 
Product qualitY assessment

page 45–47

The problem of improving the competitiveness of the hotel 
and restaurant industry in Ukraine is considered in the paper. The 
purpose of the research is to find efficient innovative ways of its pro-
vision. Theoretical methods are used. The feasibility of developing 
and practical implementing the dynamic system to ensure product 
quality at different levels of compliance is considered. For its optimal 
performance, it is proposed to carry out an integrated assessment of 
product quality, taking into account different levels of compliance. 
It is determined that required components must be criteria of comp-
liance with: technical standard documents, actual consumer needs, 
expected needs of consumers, reaching the level of optimality and 
the potential of prospective development. The research results can be 
used by researchers and experts, working in the hotel and restaurant 
business. Taking into account the proposed approach to the integra-
ted assessment of product quality in the development and practical 
implementation of the dynamic system to ensure product quality at 
different levels of compliance will promote ensuring high efficiency of 
innovative activities in the hotel and restaurant industry in Ukraine.

Keywords: products, services, product quality assessment, inno-
vation, hotel and restaurant industry.
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oBtaininG and ProPerties of structurallY-dYed 
alKYd resin

page 47–49

Dyed polymers are prepared by mixing a polymeric material and 
a dye. For uniform dyeing it is necessary to grind a dye. Some dyes 
have such properties as hydrophilicity and tendency of dyes to form 
agglomerates, which negatively affect the dyeing process, require ad-
ditional equipment.

The method of structural polymer dyeing can eliminate these dif-
ficulties. The aim of our research is to study regularities of producing 
structurally-dyed alkyd resin, modified by oil. The scheme of obtain-
ing the structurally-dyed resin, modified by oil can be represented as 
follows. Firstly, the reesterification of pentaerythritol by oil is carried 
out. At the second stage, azopigment is added to interesterificator. 
Then, we add the phthalic anhydride and glycerol and conduct the 
polycondensation up to the specified acid number.

The possibility of obtaining structurally-dyed alkyd resin, modi-
fied by oil was shown. Structurally-dyed alkyd resin has high pig-
ment properties and can be used as an oligomeric dye.

Keywords: modification, azopigment, lightfastness, oligome-
ric dye.
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analYsis of existent Processes and deVices of 
BioscruBBinG Gas emissions

page 49–52

The paper analyzes the processes and devices of treatment and 
deodorization of air-gas emissions. The main purpose of the research 
is to synthesize and classify the processes, forming the basis of the 
biotechnological detoxification of emissions. The analysis has re-
vealed disadvantages of the existent thermal, reagent and physico-
chemical methods of treatment and deodorization of emissions. 
Benefits of using the biological degradation of industrial toxicants 
are outlined. It was shown that the methods of biological treatment 
of gaseous contaminants, in which toxic substances are decomposed 
into simple ones, are versatile, have low operating costs and do not 
cause secondary air contamination. The mass transfer processes, oc-
curring during the migration of contaminants from the gas phase to 
the cells of bacterial associations are highlighted. The results of the 
experiments using different bacterial associations have shown the 
effectiveness and industrial applicability of the biological method of 
treatment from organic hydrocarbons, halogen compounds, as well as 
sulfur and nitrogen compounds. The research results can be applied 
in the development of environmentally compatible biotechnologies 
of treating air-gas emissions of anthropogenic origin.

Keywords: air emissions, biotechnological detoxification, bio-
scrubber, bioabsorber, biofilter.
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sediment laYer formation and its imPact on 
reducinG the ultrafiltration module ProductiVitY

page 53–55

The theoretical studies of reducing the productivity of ultrafil-
tration (UF) modules, due to the formation of a highly concentrated 
sediment layer on the membrane surface, are given in the paper. The 
main purpose of the research is to justify the advantage of the tangen-
tial filtration over a dead-end when operating the UF module on an 
industrial scale. The UF module modes are considered and their com-
parison is given in the paper. An algorithm that allows demonstrating 
the magnitude of the possible sediment layer formation on the mem-
brane surface in the UF module at the dead-end and tangential mo-
dule operation, and its impact on reducing the module productivity, is 
developed and presented. The obtained results can be of practical use 
to compile operation modes of ultrafiltration systems. This research 
may be useful for design engineers, as well as for scientists, involved 
in research in the field of water purification by the UF method.

Keywords: membrane, ultrafiltration, module, productivity, sedi-
ment layer.
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determininG the ammonia caPture efficiencY  
in comBined contact deVice

page 56–58

The studies of ammonia absorption in the combined contact 
device are given in the paper. The main goal of the research is to 
determine the optimal operating conditions for the combined contact 
device (CCD), consisting of a perforated plate and regular packing. 
The effect of the gas velocity, spraying density, area of free section 
of grates and diameter of grates on the ammonia absorption rate is 
considered. These studies allow to determine operating modes and 
design parameters of CCD.

As a result, it is found that the decrease in the free section area 
reduces the contact step effectiveness, spraying density in the CCD 
has effect only to 8–10 m3/m2h. When using the packing N1, COP 
significantly increases depending on the ammonia concentration.

Thus, we can state that ammonia absorption efficiency in the 
CCD, operating in the mode of highly-turbulized foam confirms that 
the CCD design leads to intense flow mixing, retards the growth of 
the gas content and promotes the growth of the contact surface of 
phases and their renewal rate. This eliminates the raw gas leakage 
from the absorption compartment in the atmosphere.

Keywords: combined contact device (CCD), gas velocity in the 
column, ammonia concentration, free intersection.
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inVestiGation of wood fire resistance mechanism 
in modifYinG BY imPreGnatinG aGents

page 58–60

Application of the modifiers for wood surface treatment is 
considered and some results of our research in this field are given 

in the paper. The main purpose of the research is to investigate the 
mechanism of thermal decomposition of wood and effect of modifica-
tion on the thermal degradation. The process of thermal degradation 
of modified wood by chromatography was studied. The qualitative 
and quantitative analysis of the obtained products was carried out. 
Coke residue in the treated samples was increased by 4 times and 
the amount of flammable gases was reduced, in particular for wood, 
treated with a mixture of ammonium phosphate and sulphate the 
amount of nitrogen was increased by more than 80 times, for wood 
treated with a mixture of sodium carbonate and boric acid, carbon 
dioxide was increased by 1,5 times, and for wood treated with a mix-
ture of sodium orthoborate and boric acid — more than 10 % of flam-
mable gases, the amount of carbon dioxide was slightly increased. 
The research results can be applied in the development of effective 
modifiers and in the determination of operational conditions of 
wooden structures.

Keywords: impregnation, wood, fire retardants, preservatives, 
degradation, modification efficiency, fire resistance.
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Vacuum rectification of salVia sclarea essential oil

page 61–63

The issue of carrying out a vacuum rectification of essential oils 
with obtaining planned fractions of various aromatic properties was 
considered and some results of our studies in this research area were 
given in the paper.

The main purpose of the research was to develop an integrated 
approach to determine the parameters of vacuum rectification of 
essential oils with obtaining pre-planned factions and carrying out 
the vacuum rectification of the essential oil under investigation ac-
cording to the established parameters. Developing the integrated 
approach to determine the parameters of the vacuum rectification 
of essential oils to give pre-planned fractions was based on the 
fundamental laws of distillation and the component composition 
data of essential oils, according to which each essential oil can be 
conditionally divided into the sum of binary systems by key (tar-
get) components. This made it possible to plan the approximate 
composition of fractions and to establish a sequence of determi-
ning the parameters of the vacuum rectification of essential oil to 
obtain the planned fractions. This approach was used to determine 
the parameters of the vacuum rectification of Salvia sclarea es-
sential oil, pre-examining its component composition by the gas 
chromatography. The conducted experiment allowed to adjust the 
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theoretically calculated parameters of the vacuum rectification, 
to determine the operating conditions of selecting the planned 
fractions and changing their aromatic properties depending on the 
quantity selection limits. Carrying out the vacuum rectification of 
Salvia sclarea essential oil according to the established parameters 
has shown the possibility of obtaining pre-planned fractions and 
varying the release of various aromatic properties. The research 
results can be used in the technology of natural aromatic flavors 
while creating aromatic compositions with coordinated and har-
monious flavor.

Keywords: vacuum rectification, essential oils, Salvia sclarea, 
planned fractions, flavor.
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