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INFLUENCE OF PRE-TREATMENT OF FLAX FIBERS 
ON CELLULOSE PROPERTIES (p. 4-8)

Valerii Barbash, Julia Nagorna

The influence of the main process parameters (temperature, du-
ration, irrigation modulus, catalyst content) alkaline and acid treat-
ment of flax fibers on the quality parameters of the obtained pulp 
was investigated. The effect of various chemical agents on removing 
non-cellulose components of flax fibers, in particular minerals, was 
studied. It was found that during alkaline treatment of the flax fibers 
sodium hydroxide better removed lignin and minerals than potas-
sium hydroxide and hydrous ammonia.

For the production of microcrystalline cellulose of flax fibers, it 
is recommended to carry out alkaline treatment at the concentra-
tion of sodium hydroxide in 20–25 % solution at the temperature of  
160 oС for 180 minutes.

The preliminary stage of acid hydrolysis of flax fibers is recom-
mended to be carried out with a sulfuric acid concentration of 1 % at 
100 oС for 180 minutes.

Keywords: alkaline treatment, acid treatment, flax fiber, delig-
nification, sulfate ash.
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OBTAINING SURFACTANTS BY 
TRANSESTERIFICATION OF GLYCERYL ESTERS OF 
LACTIC ACID WITH TRIACYLGLYCEROL (p. 9-13)

Daria Nevmyvaka, Igor Demidov 

Despite the widespread use of food surfactants, the exist-
ing technologies for their production are complex, multistep 
and energy intensive. Moreover, today in Ukraine there are no 
enterprises that could produce mono- and diacylglycerols inde-
pendently, so the domestic food industry enterprises have to buy 
food surfuctants abroad.

The possibility of obtaining food surfuctants, namely lactic 
acid esters, mono- and diacylglycerols, during the two-step pro-
cess: the esterification of lactic acid with glycerol, followed by the 
transesterification of the obtained esters with triacylglycerols, 
is considered in the paper. The kinetics of the reaction behavior 
of the glycerol esterification with lactic acid by acid and ester 
numbers is presented, as well as a comparative characteristic of 
the emulsifying ability of the obtained product with industrial 
monoacylglycerols is given. The described method allows obtain-
ing a food emulsifier with high surface-active properties.

Keywords: emulsifiers, monoacylglycerol, lactic acid, fat, esteri-
fication, transesterification, emulsion stability.
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STUDYING THE EFFECT OF INITIATOR DOSING 
ON THE PROCESS OF HYDROCARBON FRACTION 
SUSPENSION CO-OLIGOMERIZATION (p. 14-18)

Oksana Orobchuk, Roman Subtelnyy, Bogdan Dzinyak

Improving the technology for producing co-oligomers (synthetic 
low molecular petroleum resins), which are obtained from cheap pet-
rochemical raw materials - hydrocarbon fractions of liquid pyrolysis 
products (LPP) or cracking of oil, refining products or gas was dis-
cussed in the paper.

It was proposed to conduct a co-oligomerization of unsaturated 
hydrocarbons of С9 fraction in two stages. At the first stage the 
co-oligomerization was implemented using the suspension method 
with a dosed supply of a benzoyl peroxide initiator. For maximizing 
the conversion of raw materials, at the second stage of the studies, 
the co-oligomerization was carried out in the solution of С9 frac-
tion unreacted residues of the suspension process, enriched with 
dicyclopentadiene, followed by obtaining co-oligomers with higher 
colour indices. The optimal technological parameters of the fraction 
co-oligomerization process were selected. The main regularities of 
the process and the physico-chemical characteristics of the obtained 
co-oligomers were defined.

The proposed technology allows obtaining co-oligomers of 
different brands with the highest possible product yield (within  
39.0...41.0 % masses in terms of the fraction).

Keywords: suspension, co-oligomerization, С9 fraction, initiator, 
co-oligomer, dosing.
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STUDYING THE ADHESIVE INTERACTION 
BETWEEN POLYMER COMPOSITES AND TEXTILE 
MATERIAL SURFACE (p. 18-22)

Mariia Pasichnyk

The experimental studies on the adhesive interaction of polymer 
composites are presented in the paper. The objects of the studies 
are four polymer composites on the basis of acrylic and urethane 
polymers, crosslinked by the triglycidyl ether of polyoxypropylene 

triol were formed on the surface of the textile materials of different 
raw materials composition. When determining the strength of the 
adhesive bond, the contribution of the physical or chemical fac-
tors was considered, since in the adhesive interaction physical and 
chemical bonds were implemented between the adhesive and the 
substrate. Based on the mechanical theory of adhesion, the adhesive 
strength of polymer composites bonding was studied. Polymer coat-
ings, which are formed on the textile material surface, must have 
high strength properties. Using the method of pulling small strips, it 
was found that a polymer coating made of a polymer composite num-
ber 4 formed on the surface of the cotton textile material (Mitkal  
art. 125) was characterized by the highest adhesion value. To confirm 
the formation of the chemical bonds between the adhesive and the 
substrate, the spectra of reflecting the films of polymer composites 
on the cotton textile surface were analyzed. It was found that high 
strength of fixing the film from the polymer composite number 4 on 
the textile material surface was due to the formation of the chemical 
bonds between the glycidyl groups of the triglycidyl ether of poly-
oxypropylene triol and the hydroxyl groups of the fiber cellulose.

Keywords: adhesive interaction; polymer composites; textile 
materials with polymer coating.
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METHOD OF ORGANIC CARCINOGENIC 
SUBSTANCES CONTROL IN DIFFERENT PHYSICAL 
NATURE OBJECTS (p. 23-30)

Olga Sushko, Mykola Rozhitskii

Chemical carcinogenesis caused by intake of exogenous car-
cinogenic organic compounds is the most widespread reason for 
initiation and progress of cancer. So the analytical methods for such 
compounds detection should have low detection limits and high 
selectivity. Known analytical methods for the carcinogenic sub-
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stances detection have a number of disadvantages and limitations. 
Therefore, we have proposed a new optical nanophotonic method 
for carcinogenic substances detection such as polynuclear aromatic 
hydrocarbons (PAH) in objects of different physical nature liquids in 
the first place. This method is based on main physical peculiarities of 
a new optical science called nanophotonics which, in short, describes 
size dependent optical transitions in quantum confined space. The 
article considers main principals of using nanophotonics for the 
purpose of chemical organic carcinogens detection with the help of 
so called nanophotonic analytical instruments – sensors. The latter 
main detection element constitutes nanophotonic material such as 
semiconductor quantum dots. The specific interactions of the organ-
ic carcinogens with the detection elements bringing to the emission 
of optical analytical signal represent the essence of nanophotonic 
analytical method revealing its advantages over known approaches. 
Proposed method and its instrumental realization for certain PAH 
detection was experimentally tested. As the detection elements semi-
conductor CdSe/ZnS/TOPO quantum dots were used. On the basis 
of the obtained results nanophotonic method of analytical control of 
exogenous carcinogenic substance was developed and its main char-
acteristics were defined showing good perspective for its utilization 
in ecology, biomedicine and other fields. 

Кeywords: analytical control, chemical carcinogenesis, exog-
enous carcinogen, quantum dots, nanophotonics, polynuclear aro-
matic hydrocarbons
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SOME REGULARITIES OF CALCIUM OXIDE 
HYDRATION ACTIVITY (p. 30-35)

Yaroslav Yakymechko

Physicochemical factors that affect chemical and hydration 
activity of alkaline earth metal oxides are considered in the paper. 
It is shown that an important factor of monoxide binders, particu-
larly based on calcium oxide is its rate of interaction with water. 
Unlike the hydration mechanism of clinker minerals, CaO hydra-
tion process flows very fast with the change in the crystal lattice 
structure and emission of the large amount of energy, which 
causes an increase in the volume of system and self-dispersion 
of hydration products. The main process that leads to high heat 
emission is the protonation of O2- ions by water molecules and 
the appearance of OH- ions. The studies of hydration parameters 
of CaO, SrO and BaO oxides have revealed that high activity 
is caused by crystal-chemical features of their structure, in par-
ticular the coordination instability of cations. Due to electron-
microscopic studies using the thin-film technique, it is found that 
CaO hydration kinetics is affected by the rate of water diffusion 
in the inner layers of grains and their subsequent destruction, and 
hydration rate deceleration is achieved by limiting the expansion 
of hardening system, removal of hydration heat and use of sub-
stances. CaO hydration kinetics in solutions, containing additives 
H3BO3, Na2CO3 and CaSO4×2H2O is investigated. It is shown 
that, under these conditions, the reaction between CaO and water 
takes place in the diffusion region. These data allow to regulate 
hydration activity of CaO and obtain special binding composi-
tions on its basis. The practical value of the work is confirmed 
by the results of industrial tests and mastering the production of 
efficient building materials.

Keywords: lime, hydration activity, lime stone, hydration, crys-
tallization, self-dispersion, expansion, shrinkage, heat emission.
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SYNTHESIS OF ALKALI METAL TITANATES 
THROUGH HYDROTHERMAL REACTIONS  
(p. 35-43)

Valery Shaporev, Inna Pіtak, Oleksіi Shestopalov

Applying the hydrothermal reactions for synthesizing whiskers 
of alkali metal titanates is considered in the paper. Some results of 
our research in this field are presented. The main purpose of this 
research is to study the mechanisms of the hydrothermal synthesis 
process and to obtain kinetic models of whisker growth. The idea of 
the mechanisms of crystal synthesis is considered and the influence 
of pressure, temperature, degree of the autoclave filling and other 
process parameters is estimated. As a result of experimental studies, 
the possibility of synthesizing potassium titanate whiskers under 
hydrothermal conditions in obtaining high-quality fibrous crystal 
structure, corresponding to potassium hexatitanite, the maximum 
yield of which can be achieved by the degree of filling the reactor by 
60 % and a pressure of 50 MPa. Based on the studies of the process 
mechanisms the kinetic models are constructed. They can be used 
for analyzing the process and selecting the rational parameters of 
synthesizing potassium hexatitanite crystals. The results of theoreti-
cal and experimental studies allow estimating the measurements of 
the various process properties on the hydrothermal treatment and 
identifying the factors of controlling either the processes of batch 
mixture dissolution in the autoclave or the crystal growth processes, 
which can be applied in the development and design of reactors for 
performing hydrothermal reactions in obtaining whiskers.

Keywords: hydrothermal reaction, autoclave, whiskers, potas-
sium hexatitanite, kinetic models.
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SOLID-PHASE SPECTROPHOTOMETRIC 
DETERMINATION OF Нg (II) USING XYLENOL 
ORANGE (p. 44-48)

Еlizaveta Kostenko, Еlena Butenko

The following optimal interaction conditions of mercury with 
xylenol orange in the phase of the polymeric anion exchanger АВ-
17´8-С1 were determined: maximum extraction (87 %) of Hg (II) is 
achieved at pH 5–7 for 20 minutes of phase contact from the volume 
of 50 cm3. Quantitative sorption is also possible from 500 cm3 of the 
solution. Herewith, the concentration coefficient is 1667 cm3/g. The 
detection limit is 0.2 mcg/cm3. Mercury is not virtually adsorbed 
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by the basis (AB-17´8). The Baer’s law is fulfilled in the mercury 
concentration range (0,1–8,0) × 10-5 М (V = 50сm3). lopt=640 nm. 

Complexing of Hg (II) with SP XO is affected by: 1:1 – Cu 
(ІІ), Zn (ІІ), Cd (ІІ), Zr (ІV), Fe (ІІІ); 1:50 – Pb (ІІ), Sn (ІV);  
1:100 – Co (ІІ), a. e. m., Br-, SO4

2-, F-, Al (ІІІ); 1:1000 – NO3
-. 

Chemistry of complexing in the studied system was considered. 
Ratio of components in the complex – Hg:CO-A=1:1 was deter�-
mined. Conditional stability constant of the complex lgb1=16,9 ± 0,5  
was calculated.

The data obtained were used to develop a new technique for 
the SPS determination of mercury (II) in chemicals, which is highly 
competitive with the best standard techniques by sensitivity, selec-
tivity and promptness, and superior to them by the simplicity of the 
experiment. 

The technique was tested on a model mixture. Data valida-
tion was carried out using the “made-found” method. Convergence 
of results, obtained using the new technique and standard (AAS 
method), verifies them.

Keywords: spectrophotometry, analysis, mercury, concentra-
tion, sorption, dyes, immobilization, anion exchanger.
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ELECTROCHEMICAL DESALINATION OF 
SOLUTIONS, CONTAINING HARDNESS IONS  
(p. 48-53)

Iryna Мakarenko

Processes of the electrochemical desalination of solutions with 
high content of hardness ions in three-chamber electrolyzer with two 
anionic membranes MA-41 were studied. On the example of model 
solutions of magnesium sulfate, it was shown that, in this electrolyzer 
there is desalination of the solution, placed in the working chamber 
between the anionic membranes due to diffusion of sulfate anions to 
the anodic region and hydrolysis of magnesium ions in the working 
area due to diffusion of hydroxide anions from the cathode chamber 
to the working.

The peculiarity of the electrolyzer is using anionic membrane 
from the cathode side. This prevents the migration of cations, includ-
ing hardness ions, to the cathode region and protects the cathode 
from the formation of hardness ions hydrolysis products on its sur-
face, especially from deposits on the magnesium hydroxide cathode 
surface, which significantly increases the electrical resistance of the 
system. Electrical conductivity in the electrolyzer is maintained by 
the migration of hydroxide anions, generated at the cathode, from 
the cathode chamber to the working chamber, thus compensating for 
the migration of chlorides and sulfates from the working chamber 
to the anode region. It was shown that hydroxide anions virtually 
do not pass to the anode chamber since they are bound in the work-
ing chamber during the hydrolysis of magnesium ions, and with the 
presence of hydrocarbons during their conversion into carbonates. 
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This promotes the mitigation of the solution in the working cham-
ber and its purification from chlorides and sulfates. In the anode 
chamber during the separation of oxygen and protons on the anode 
there is the formation of sulfuric acid. Chlorine after oxidation at 
the anode is separated from the acidic medium in the form of gas 
and is absorbed by an alkali solution with the formation of sodium 
hypochlorite. 

Similar processes are implemented during mine water desali-
nation in this electrolyzer when adding magnesite to the working 
chamber near mine water. 

Keywords: electrodialysis, desalination, anionic membranes, 
mine water, catholyte, anolyte.
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CHANGE OF MONTMORILONITE SURFAСE 
STRUCTURE WITH CATIONIC SURFACTANTS 
ADSORPTION (p. 53-57)

Anton Golembiovskyi, Anna Brezicka, Larysa Spasonova

This paper shows the influence of cationic surface-active agents 
(SAA) with a different structure of the hydrophobic chain on the 
modification of the surface structure of silicate mineral montmo-
rillonite and adsorptive properties of the resultant sorbent for 
extracting ions of chromium (VI) and cobalt (II) from aqueous 
media. Macroelectrophoresis and sorption methods for designating 
the selected samples were used in the research. It was proved that 
increasing the amount of surfactants added to a dispersed system, 
long-chain surfactants tend to form more stable hemicellar structure 
on the clay surface and more fully recharge it. It was found that the 
increasing the number of the hydrocarbon chain links from 1 to 16 

the physicochemical characteristics of the obtained materials are 
changed dramatically: the adsorption of chromium increases to about 
45 mg/g, while the adsorption of cobalt falls to zero in the full range 
of the surface-active agents concentrations. The research results will 
be useful and important in obtaining sorbents for extracting chro-
mium (VI) ions from aqueous media.

Keywords: surface adsorption, montmorillonite, quaternary 
alkylammonium salts, sedimentation, macroelectrophoresis, chro-
mium, cobalt.
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SORPTION OF COBALT, CHROMIUM AND 
URANIUM IONS ON Fe/Ti-PILLARED 
MONTMORILLONITE (p. 57-61)

Igor Pylypenko, Larysa Spasоnova,  
Iryna Kovalchuk, Vasyl Veremeienko

The structural and adsorption properties of montmorillonite 
pillared with titanium and iron polyhydroxocomplexes are given in 
the paper. It was found that the composition of the polyhydroxocom-
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plexes significantly affects the properties of the resultant materials. 
For studying the basic properties of the resultant materials, the 
X-ray phase analysis, the low-temperature nitrogen adsorption, and 
adsorption of the metal ions from aqueous solutions were used.

The results of the X-ray phase analysis, with changes in the 
respective basal reflections, confirm the presence of iron and tita-
nium polyhydroxocomplexes in the interlayer space of the mineral. 
Synthesized pillared minerals have a well-developed specific surface, 
micro- and mesoporosity, as confirmed by the low-temperature ni-
trogen adsorption.

It was found that the pillared montmorillonite shows relatively 
high adsorption characteristics relatively to chromium and uranium 
ions. Adsorption on the pillared montmorillonite samples signifi-
cantly depends on the pH solutions, adsorptive properties and the 
composition of the polyhydroxocomplexes, which were used for 
synthesizing adsorbents.

The research results can be useful for developing and synthesizing 
new types of inorganic ion-exchange materials for extracting cations 
and anions of various inorganic toxicants from aqueous solutions.

Keywords: pillared montmorillonite, adsorption, polyhydroxo-
complex, porous structure, modification, cobalt, chromium, uranium.
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IMPROVING WATER RESISTANCE OF CHROME-
TANNED LEATHER BY ALKENE-MALEIC 
COMPOSITION (p. 62-66)

Anatoliy Danylkovich, Natalia Omelchenko, Natalia Lysenko

To solve the problem of improving the performance properties of 
hydrophobic leather materials and products, a wide range of chemi-
cal materials and methods of their application in manufacturing 
technologies of leather for various purposes are used.

The influence of processing semi-finished leather by alkene-ma-
leic composition of the chemical composition and physicochemical 
properties hydrophobizated material was determined in the paper. 
Hydrophobization of semi-finished product was performed after its 
neutralization by formate and sodium bicarbonate, washing, dyeing, 
retanning by mixture of organic-mineral tannins. Greasing-hydro-
phobization was performed after increasing the temperature of the 
solution, containing alkene-maleic polymer, formic acid and fish oil 
or sunflower oil, further fixation was performed by potassium alums 
in the presence of masking solution - sodium formate.

Using AMC compared to traditional greasing leads to an in-
crease in the amount of bound fatty substances in the semi-finished 
product by 1,7–2,0 times and a corresponding reduction of sub-
stances, extracted by organic solvents.

Semi-finished product, obtained using this technology is charac-
terized by high deformation capacity and stiffness less by 18–20 % 
compared to the materials, produced using the control option 6, and 
water permeability in dynamic conditions is higher by 45–48 times.

The obtained research results confirm that using alkene-maleic 
composition in manufacturing technology of leather materials al-
lows to produce them with high hydrophobic effect and complex 
of necessary physicochemical properties and suggest that alkene-
maleic composition, developed and implemented in the production 
is a promising water-repellent reagent that can be effectively used 
in manufacturing technologies of leather for everyday and special 
shoes, suitable for extreme conditions.

Keywords: chrome-tanned leather, water resistance, grease 
composition, alkene-maleic polymer, processing, hydrophobization.
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