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OXIDIZATION OF 4-NITROTOLUENE BY NITRIC 
ACID UNDER EXCESSIVE PRESSURE AND HIGH 
TEMPERATURES (p. 4-8)

Andrey Bushuyev

The article studies the kinetics of oxidation of 4-nitrotoluene 
by nitric acid under excessive pressure and high temperatures. 
The article investigates the influence of temperature and dura-
tion of oxidation on the qualitative and quantitative characteris-
tics of the product - corresponding 4-nitrobenzoic acid.

The determination of content of 4-nitrobenzoic acid was 
carried out by the titration method and electrometric titration.

It was found that with proper choice of parameters, namely, 
the pressure in the reactor 60 atm, temperature 180 º C, duration 
15 minutes and modules HNo3 = 2, the oxidation by 30%  nitric 
acid can be carried out with high efficiency with maximum output 
of 4 -nitrobenzoic acid 95%. Thus obtained desired product is 
characterized by high quality (98,5-99,0%  of 4-nitrobenzoic acid).

It was found that the increase of the concentration of nitric 
acid over 45-50% leads to nitration of 4-nitrotoluenu to aromatic 
ring. Taking into account the use of the regenerated nitric acid 
it was recommended to limit the upper concentration to 50%.

Thus, the results of these studies can be used to optimize 
obtaining of 4-nitrobenzoic acid at factories for its synthesis.

Keywords: oxidation of 4-nitrotoluen, 4-nitrobenzoic acid, 
nitric acid, pressure, temperature.
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STUDY OF THICKENERS SYNTHESIZED ON THE 
BASIS OF POLYETHOXYLATE MODIFIED WITH 
DIISOCYANATES (p. 8-11)

Anna  Hlukhova 

The article studies the new synthetic thickeners of urethane 
type in pigment printing of fabrics with compositions prepared 

on the basis of urethane resins. The article presents the influ-
ence of the urethane thickeners and the system of solvents used 
in the preparation on pigment printing quality compared with 
the standard thickeners. It also presents the influence of organic 
solvents on the rheological behavior of thickeners based on the 
urethane thickeners.

For the study two different thickeners were prepared using 
a strong base of the polymer synthesized from polyethoxylate, 
modified with diisocyanate and two different solvent system for 
dissolving the solid base and form a solution of thickener. From 
a solution of the thickener by deterioration of the solvent we ob-
tained a thickener. It was found that the thickener prepared with 
propylene glycol provides a higher color intensity compared to 
those the solid base of which was dissolved with ethylene glycol. 
It was shown that the solvent also affects the stability of the 
colors to washing and friction, affects the viscosity of the system, 
the clarity of the contour and painting of underside of the fabric.

Effect of thickeners on printing results is explained by their 
different rheological behavior.

Keywords: urethane thickener, fabric, quality, printing, 
solvent, rheology.
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EVALUATION OF INFLUENCE OF 
MULTYFUNCTIONAL ADDITIVES ON 
OPERATIONAL AND TECHNICAL PARAMETERS 
OF PETROL (p. 12-16)

Iryna Roik, Aleksandr  Vasilkevich, Sergii Bondarenko, 
NikolayStepanov

The article grounds the usefulness of multifunctional 
additives for petrol in order to improve the environmental 
characteristics of the performance of internal combustion en-
gines. on the basis of surfactants and antioxidants a number 
of additives was developed. Choosing antioxidants was based 
on determination of their thermal stability. The influence of 
additives on the octane number of petrol and the process of 
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cool-flaming oxidation of hydrocarbon fuel was studied. For 
the research a high-precision octanometer was used, where 
the octane number of petrol is determined solely by the nature 
and magnitude of the thermal effects associated with the oc-
currence of only cool-flaming oxidation reactions. Test results 
show that additives influence the nature of the oxidation 
processes. The greatest positive effect of the antioxidant 4,4 
‘-dioctyldiphenylamine was revealed. according to the results 
it was concluded that it is reasonable to use the high-tempera-
ture antioxidant 4,4 ‘-dioctyldiphenylamine to modify petrol.

Keywords: petrol, additives, antioxidants, surfactants, anti-
knock value, cool-flaming oxidation octanometer, thermal effect, 
induction time, characteristics.
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MODEL OF ADIABATIC NITRATION OF AROMATIC 
COMPOUNDS (p. 16-20)

Sergej Kondratov, Anna Krasylnikova

The article discusses the use of modern computer simulation 
techniques for the analysis and search of the best variants of an 
industrial process organization.

The main objective of the study is to develop a mathemati-
cal model of the adiabatic nitration of aromatic compounds. The 
use of modern methods of computer simulation for the adiabatic 
nitration will reduce energy consumption and amount of wastes.

The article presents a developed computer simulation model 
of stationary continuous adiabatic nitration. It permits to de-
scribe the process of nitration and removal of excess of heat by 
distillation of a part of the reaction mass.

The properties of the model were studied, the speed of con-
vergence was determined. on the example of the nitration of 
benzene, it was shown that the process temperature, predicted 
by the model was close to the data.

The results of the research can be applied in practice for the 
design problems and optimal organization of the process.

Keywords: adiabatic nitration, aromatic compounds, ben-
zene, stationary process, wastes, computer simulation
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INCREASE OF RESISTANCE OF POLYSTYRENE 
PAINTS WHEN INTRODUCING ORGANIC-
MINERAL ADDITIVE (p. 21-26)

Valentina Loganina, Nadezhda Petukhova

The article presents the structure and production 
technology of organic-mineral additive designed for 
polystyrene paints as the structuring and dispersant additive, 
which presents mixed clay with adsorbed surfactant - a 
reaction product of alkylphenols with ethylene oxide oP-4. 
It was found that the adsorption of additive oP-4 is 0.00038 
g/sm2. The methods for the introduction of organic-mineral 
additive to formulation of the polystyrene paint were 
suggested.

The polystyrene structure of paint with low content 
of volatile compounds was designed for exterior and inte-
rior building products and designs. The coatings based on 
the developed polystyrene paint possess increased fracture 
strength.

It was determined that the introduction of organic-
mineral additive to the formulation of polystyrene paint 
provides increase of grinding of paint, reduction of the 
coverage indicator from 160 to 112 g/m2 , improvement of 
cohesive strength in 1,6-1,8 times, the modulus of elasticity 
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in 1.2 times, the proportion of the elastic deformation in 2 
times and decrease of the proportion of plastic deformation 
in general deformation of coatings. It was revealed that the 
polystyrene paints have the best dispensing, and increased 
by 13% retention capacity. The coatings based on polysty-
rene paints possess higher quality of form, which is IV-V 
(coatings based on a reference structure V-VI).

Keywords: organic clay, polystyrene paint, deformation 
properties, the degree of dispensing, the degree of grinding, 
rheology
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MATHEMATICAL jUSTIFICATION OF BLENDING 
OF VEGETABLE OILS (p. 26-28)

Tatiana Matveeva, Pavel  Petik, Zoya Fedyakina

Vegetable oils by 95 - 99% consist of triglycerides - esters 
of fatty acids and glycerine, and after refining their content 
increases to 98.5 - 99.5%. Human health is positively in-
fluenced by triglycerides, which contain the essential fatty 
acids ω-6 i ω-3 (linoleic and α - linolenic). It was found that 
there are no vegetable oils with balanced fatty acid structure 
in nature. Such oils can be produced artificially, for example 
by selection or genetic modification of oilseeds. The most 
technologically and therefore cost-effective is the method of 
mixing (blending) of oils. The article explains the choice of 
vegetable oils and offers a simple mathematical calculation of 
formulations of their mixtures, balanced according to fatty 
acid structure. The blendings calculated according to the 
equations can be used as food and for production of emulsion 
goods. Because of the nature of the Ukrainian market, we can 
assume that the product will be successful, because it will be 
affordable and good for health.

Keywords: vegetable oils, blendings, polyunsaturated 
fatty acids ω-6 and ω-3, essential fatty acids
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INFLUENCE OF ELECTROCHEMICALLY 
ACTIVATED WATER ON FERMENTATION 
ACTIVITY OF ALCOHOLIC YEAST (p. 29-33)

Nataliya Pankiv, Liubov Palianytsia, Ruslana Kosiv,  
Nataliya Berezovska

Nowadays a lot of researches are devoted to various 
methods of activation of water and aqueous solutions. ac-
tivated water has other specific properties. Under the influ-
ence of this water the fermentation activity increases and 
accumulation of biomass organisms improves, metabolism 
enhances, extraction properties improve and its antibacterial 
and antioxidant properties become apparent.

one of the methods of water treatment, which belongs to 
the physical, is an electrochemical activation. It is performed 
by transmission of electric current through electrodes that 
immersed in solution. Due to the semipermeable membrane 
the ion-exchange takes place, which results in change of the 
properties of the aqueous solution.

It is known, that electrochemically activated water has a 
significant effect on microorganisms. addition of this water 
to culture media stimulates the generation of microorgan-
isms and increases their activity, which are important pa-
rameters for biotechnological processes.

Therefore, the aim of the work was to study the influence 
of electrochemically activated water on the alcohol yeast as 
industrial micro-organisms in the production of fermenta-
tion products, including ethanol.

It was found that electrochemically activated water 
permits to increase the fermentation activity of the alcohol 
yeast. These results are of practical interest in biotechnology 
and microbiology in order to control metabolic processes of 
microorganisms. 
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Keywords: electrochemically activated water, yeast, fer-
mentation activity, fermentation, generation.
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EFFECT OF THE AMOUNT OF ETHANOL ON 
THE MELTING TEMPERATURE OF PALM OIL 
FRACTIONS (p. 33-35)

Pavel Petik, Igor Demidov, Victoriya Papchenko,  
Larisa Kuznetsova

The article discusses the fractionation process of the palm 
oil by crystallization from a solution in the organic solvent - 
ethanol, in order to obtain the fractions of palm oil, which are 
used for the production of margarine, milk fat replacers, cocoa 
butter, confectionery and cooking fats, soaps. as the objects 
of study of fractionation the palm oil was chosen because it 
contains a significant proportion of 2-oleodysaturated triacyl-
glycerols, the bulk of which is presented by 2-oleodipalmitin, 
which is the most promising raw material for the production of 
cocoa butter substitutes. The study suggested the use of etha-
nol because it is a food substance unlike acetone and hexane. 
The presence of the solvent gives the possibility to achieve 
higher speed of crystallization, to obtain fractions with a nar-
row range of characteristics, to obtain the mid fraction of the 
palm oil. It also improves the efficiency of separation of solid 
and liquid fractions at the filtration stage. The effect of ethanol 
on the yield and melting temperature of fractions of the palm 
oil was studied.

Keywords: palm oil, ratio, fractionation, fraction, melting 
temperature, ethanol, solvent, crystallization.
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OBTAINING AND INVESTIGATION OF EPOXIDE 
RAPESEED OIL AS A MODIFIER FOR ROAD 
BITUMEN (p. 36-38)

Yurii Hrynchuk, Volodymyr  Starchevskyy,  
Mychailo Nykypanchuk, Volodymyr Hrynchuk

Petroleum bitumen, used for making asphalt coatings do 
not always meet the high quality standards. Therefore, they are 
modified by various modifiers. It was found that bitumen epoxy 
compounds of higher olefins based on renewable raw materials 
allows improving the operational characteristics of road sur-
faces. an urgent need of this work is to obtain epoxide rapeseed 
oil and to determine its properties in particular thermal stabil-
ity. The most widespread way of preparation of epoxy rapeseed 
oils is epoxidation in the medium of formic acid and hydrogen 
peroxide. a thermal stability was investigated by comprehen-
sive thermogravimetric, differential and thermal analysis, and 
infrared spectroscopy. analyzing the results of comprehensive 
thermogravimetric, differential and thermal analysis and infra-
red spectroscopy, we can conclude that the Ero heating of to 
130 ° C, it is thermally stable. These data allow us to determine 
the optimal conditions for making compositions for bitumen 
modification. also in the the course of work we proposed a way 
epoxidation of oils by cutting process stages and without the 
use of solvent

Keywords: epoxide, rapeseed oil, epoxidation, thermal sta-
bility, bitumen, modified bitumen. 
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jUSTIFICATION OF EXTRACTION OF 
CHLOROGENIC ACID FROM SUNFLOWER MEAL 
(p. 39-41)

Irina Shapovalova, Zoya Fedyakina, Igor Demidov,  
Tatiana Matveeva 

The importance of phenolic compounds of vegetable origin 
is determined by their positive effect on a human body and 
their ability to act as powerful antioxidants. For our country, 
the most widespread oil crop is sunflower. The predominant 
phenolic compound of sunflower kernels is the chlorogenic 
acid. Its basic amount is in the sunflower kernel. It was deter-
mined that the content of the chlorogenic acid in the sunflower 
meal reaches 1 - 3%. The sunflower meal is most commonly 
used as feed material for animals, despite the fact that it con-
tains a lot of biologically valuable protein. The main factor 
limiting the use of sunflower protein in food formulations is 
the presence of the chlorogenic acid, which gives a greenish 
colour to protein products, which reduces their consumable 
qualities limiting or even precluding their nutritional use. The 
article justifies the possibility to obtain the chlorogenic acid as 
a by-product of the process of obtaining of protein concentrates 
from sunflower meal. This will significantly expand the scope 
application of sunflower proteins in food. The production of the 
chlorogenic acid will provide a natural antioxidant on compat-
ible cost-effective technologies.

Keywords: phenolic compounds, chlorogenic acid, sunflow-
er meal, ethanolic extraction.
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INVESTIGATION OF PHASE TRANSFORMATIONS 
IN MURZYNSKIY KAOLIN IN THE PRODUCTION 
OF METAKAOLIN  
(p. 41-44)

Tatiana Zelenyuk, Natalia Kayda, Olga Skorodumova, 
 Tatyana Gontar, Yana Goncharenko

The metakaolin is low-fired kaolin chamotte. Due to its high 
activity to free lime, the metakaolin is of interest to producers of 
dry building concrete mixtures and refractory ones.

The aim of the work is to research the interconnection of 
structural order degree and phase composition changing in 
metakaolin during the firing process. 

It has been founded that the degree of structural ordering 
of Murzinskiy kaolin influences the phase composition of fired 
metakaolin and crystallization degree of its phases as well as its 
adsorption activity degree.

The influence of calcination temperature on the adsorp-
tion activity value of the murzinskiy metakaolin has been 
researched. 

It is found that the adsorption activity of methakaolin 
increases with decreasing the degree of ordering of kaolinite in 
the initial kaolin. Using the kaolin based on imperfect structure 
of kaolinite leads to partial destruction of  layers of kaolinite 
during the calcination process, its transition into a amorphous 
aluminosilicate phase and the formation of amorphous oxides 
of aluminum and silicon, which when mixed with water form 
mainly Brensted basic centers of adsorption and, in small quan-
tities, ljuis positive centers.

It is established that increasing the firing temperature of 
the above 700oC decreases the adsorption activity of metaka-
olin. It is connected with passivation of the surface of the 
metakaolin particles due to the activation of the process of 
crystallization of its main phases, which leads to a decrease in 
the number of Brensted basic centers. The obtained results are 
consistent with the results of X-ray phase analysis.

Keywords: Murzinskiy kaolin, phase transformations, 
metakaolin, adsorption activity, the degree of ordering of kaolin-
ite, mullitization.
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WESTE PRODUCTS OF STEEL GALVANIZING 
PROCESSES FOR OBTAINING TECHNOLOGY OF 
COLORED GLAZES (p. 45-48)

Orest Vakhula, Igor Poznyak, Ivan Solokha, Myron Pona, 
Zenon Borovets

The subject of this research is glass-forming compounds 
pegmatite-slag of thermal pover plants-waste products of galva-
nizing processes based on frits.

The subject of this research is colored low-melt glazes. 
The objective of the work is elaboration of compounds and 

technology obtaining colored glazes using waste products of 
steel galvanizing processes.

Up-to-date methods of investigation (X-ray phase analysis, 
differential thermal analysis, flame photometry and optical elec-
troscopy) have been used in this work. Peculiarities of the forma-
tion of slimes of steel parts galvanizing and their properties have 
been investigated. The processes of gas formation in the process 
of thermal treatment of slimes have been studied in the range of 
temperatures 293…1773 K. regularities of crystallization of col-
oring crystal phases α-Fe2o3, Zno•Fe2o3 and  Feo•Fe2o3 that 
ensure obtaining colored glazes have been established. 

Technology of obtaining low-melt glazes of brown and 
cherry-brown colors based on low-melt frit without adding ad-
ditional ceramic pigments with firing temperature 1343…1373 
K has been elaborated. It was established, that with the increase 
of slime content from 10 to 30 weight % in the composition of 
glazes the color of coating changes from brown to cherry-brown 
and the purity of color increases from 31 % to 47 %.

The obtained compositions of such glazes were successfully 
tested under the manufacturing conditions and confirmed the 
possibility of producing decorative oven ceramic tiles with im-
proved decorative and maintenance properties.

Keywords: waste products galvanizing process, electrolyte, 
crystal phases, milling, glaze, firing.
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APPLICATION OF SUBACID CATIONITES FOR 
WATER CONDITIONING IN BAROMEMBRANE 
DEMINERALIZATION (p. 48-52)

Irina Makarenko, Elena Glushko, Vladimir Rysukhin,  
Oksana Tereshchenko

The article presents the results of studies on the stabiliza-
tion treatment of water before the baromembrane demineral-
ization. It was shown that subacid cationites in the acid form 
provide a complete reduction of alkalinity of water with its 
partial softening, and strongly acid cationites in the sodium 
form provide deep water softening without reducing its alka-
linity. Ionites in a salt form provide effective neutralization of 
acidified aqueous solutions, including permiates and filtrates 
transferring the subacid cationites to the acid form. It was 
found that subacid cationites in calcium (magnesium) form 
are almost not regenerated by sodium chloride solutions in 
neutral and subacid medium. It was shown that the strongly 
acid cationite effectively adsorbs hardness ions with sodium 
ions concentration up to 143 mg-ekv/dm3, but at the same 
time it is effectively regenerated by 5-10% sodium chloride 
solutions. 

Keywords: ion exchange, cationite, demineralization, 
nanofiltration, permiat, concentrate, regeneration
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QUANTUM-CHEMICAL CALCULATION OF NMR 
SPECTRA OF FUNCTIONALIZED SILICA SURFACE 
(p. 52-56)

Yuliia Miroshnychenko, Yuriy Beznosyk, Olesia Smirnova, 
Yuriy Zub

on the basis of quantum-chemical calculations of NMr 
spectra (DFT (gIao/B3lYP / 6-311 + + g (d, p))) of 
fragments of the surface of silica, which is functionalized by 
phosphene-oxide, nitrogen containing and thiourea groups [≡ 
Si (CH2) 2P (o) ( oC2H5), ≡ Si (CH2) 2P (o) (oH) 2, ≡ 
Si (CH2) 3NH2, ≡ Si (CH2) 3NHC (S) NHC2H5], the cor-
rect assignment of resonant frequencies in the theoretical and 
experimental NMr spectra of the synthesized adsorbents was 
carried out. The theoretical analysis of the NMr spectra of the 
studied fragments permits to identify the causes that determine 
the behavior of the surface layer of modified silicas. The values 
of chemical shifts of shielding constants at nuclei 13C 31P were 
determined when forming hydrogen bonds between the donor 
and silane groups with and without water molecule.

The data of quantum-chemical calculations of fragments of 
surface when determining the factors that influence the posi-
tion of signals in the NMr spectra are in some cases significant 
additional argument in favor of the existence of certain struc-
tures on the surface.

Keywords: quantum-chemical calculations, NMr spec-
trum, shielding constant, Ir spectrum, functionalized silica 
surface, hydrogen bond.
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DEVELOPMENT OF DECORATIVE COATINGS FOR 
FACIAL CERAMIC PRODUCTS (p. 56-59)

Yulia  Kharybina, Oleg Pitak, Inna Pitak

Nowadays an increase of construction requires the develop-
ment of building materials industry.

The objective of the study is to develop the structure of 
decorative coatings for facial ceramic products with high perfor-
mance criteria.

The experimental studies have demonstrated the possibil-
ity to obtain glazed surfaces for ceramic products, namely, the 
facial tile with high micro-hardness and wear resistance, as well 
as with small amount of the components of charge on the basis 
of industrial wastes such as glass wastes (breakage of bottles and 
jars), granite wastes and as a dye - bauxite sludge.

The dependence of the properties of glazed ceramic coatings 
on the amount of bauxite sludge was determined. The optimum 
calcination temperature of the coatings and structure of the 
charge were chosen, which promote the production of glazed 
ceramic coatings with high performance criteria.

Keywords: glazed ceramic products, facial tile, industrial 
wastes, performance criteria.
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The article discusses the method of the chemical re-
duction, namely the use of hexamine for the reduction of 
compounds of nickel (II), namely, nickel (II) hydroxide. 
The main objective of the study is to determine the optimal 
process parameters (temperature and time of reduction), 
with the prospect of the introduction of the proposed 
method in the industry. The comparative analysis of cur-
rently used solid reducing agents indicates the benefit of 
hexamine application. The use of modern instrumental 
methods of analysis permits to carry out the analytical 
control over the completeness of reduction of Ni (oH)2.  
The described in this paper thermographic studies permit 
to obtain technologically weighty information that is im-
portant to choose the best way of the chemical reduction 
of compounds of nickel (II) to metallic powder. The results 
can be used by experts working in the field of inorganic 
synthesis, as well as in the field of production of metals from 
secondary raw materials. The established process parameters 
allow the optimization of this process, not only from a tech-
nological point of view, but also from the economic.

Keywords: reduction, reducing agent, hexamine, nickel (II) 
hydroxide; derivatography
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