INFLUENCE OF THE NATURE, SIZE AND SHAPE OF
THE SOLVENT MOLECULES ON THEIR DIFFUSION
IN THE POLYMER (p. 4-11)

Inessa Burtna, Otar Gachechiladze

Using polymeric membranes for separating mixtures of liquid
hydrocarbons, such as crude oil, gas condensate, shale oil, pyrolysis
liquid is very important and promising direction for the oil refining
industry and obviously can be an alternative to convection tech-
nologies. The paper investigates the possibilities of using non-porous
polymeric membrane based on silicone synthetic rubber with stiff
matrix. The stiffness of the matrix was achieved by increasing the
degree of crosslinking. The high degree of crosslinking decreases
sharply macromolecular segmental mobility, which in turn allows
to reduce the permeability of the membrane elements for complex
heavy molecules. Thus, by adjusting the pervaporation parameters,
only those substances can be extracted from a gas condensate in
the temperature range of 35-65 °C, which are components of the
gasoline fraction with a boiling point of 35 °C and the end boiling
point of 215 °C. Moreover, using the differences between the values
of diffusion activation energies and diffusion coefficients of various
substances in the gasoline fraction, as well as the dependence of these
values on the temperature and time allows to achieve the decomposi-
tion of fraction into components. Using an experimental membrane
setup at atmospheric pressure and relatively low temperatures
(35-65 °C), all the gasoline fraction components were extracted,
which were in turn were decomposed into four groups of substances
depending on the size, shape and nature of the molecules.

Keywords: membrane, polymer, diffusion, segment, energy, acti-
vation, crosslinking, pervaporation, sorption.
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ANALYSIS OF THE TOTAL RHEOLOGICAL MODEL
OF THE POLYMER MELT FLOW (p. 11-16)

Vitaly Levanichev

Plastics processing is regulated by the shear strain rate, so devel-
oping the flow models in a wide range of shear rates is an urgent task.

A comparative analysis of the total rheological curves of the
polymer melt flows using two flow models was performed. The
Levanichev “slug” flow model is based on a physical model and as-
sumes that the non-Newtonian flow area occurs when the melt flow
rate approximates to the relaxation rate. The Carreau model is semi-
empirical, viscosity limit values and relaxation time are taken into
account, non-Newtonian flow area is described by the flow index.

As a result of the analysis, the viscosity prediction errors were
identified, and advantages of the “slug” flow model were shown. The
method for calculating the flow of non-Newtonian fluid, where vis-
cosity is understood as a change in the interaction area, resistance to
the melt compression and overcoming melt adhesion to the channel
walls was given, a new viscosity dimension was proposed.

A number of effects that arise during the plastics processing and
engineering methods based on the physical model, describing the
total rheological curve (“sharkskin”, “diedroop”, “discopurgeproce-
dure”) was qualitatively considered.

Keywords: non-Newtonian fluid, rheology, flow model, relax-
ation, polymer melt, viscosity, flow rate, “sharkskin”.
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STUDIES OF SOLUBILITY OF DICARBOXILIC ACID
MIXTURES IN ORGANIC SOLVENTS (p. 17-20)

Oleksandr Prysiazhnyi, Pavlo Kozub,
Lidiya Katkovnikova, Svetlana Kozub

Analysis of literary sources has resulted in the choice of the
most perspective types of organic solvents for a technology of
purifying mixtures of lower dicarboxylic acids from copper and
vanadium compounds. We have obtained experimental data on
the solubility of mixtures of lower dicarboxylic acids in acetone,
ethyl acetate, and hexane. We have processed the data statistically
and suggested a semi-empirical equation of solubility versus tem-
perature. The calculated equation coefficients allowed determining
the dependence of the dielectric constant of the studied solvents.
The obtained data permit calculating the solubility of mixtures of
lower dicarboxylic acids in a wide range of temperatures for other
solvents by their physical and chemical properties. Comparing
solution properties with the technological process conditions has
shown that acetone (or other lower ketones) is an optimal solvent
for purifying mixtures of lower dicarboxylic acids from copper and
vanadium compounds.

Keywords: purification, vanadium, copper, adipic, glutaric, suc-
cinic, solubility, acetone, hexane, ethyl acetate.
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THE METHOD OF ADDITIVES IN DEVISING A GAS
CHROMATOGRAPHIC METHOD TO DETERMINE
IONOL AND WATER IN ENERGY OILS (p. 21-28)

Sergey Zaitsev, Victor Kyshnevsky, Irina Shulyak

The paper presents the results of devising a method of extrac-
tion and gas chromatography for determining the content of ionol
and waterin petroleum energy oils (transformer, turbine, compres-
sor, and engine oils). The research was aimed at higher accuracy
and fidelity of the methods of extraction and gas chromatographic
determining of antioxidant additives (ionol and water) concen-
tration in petroleum energy oils. This could be achieved through
a comparative trial of the analyzed energy oil by the method of
adding definite amounts of ionol and wateras their solutions in
respective liquid extractants. Meanwhile, the extractant added to
the working sample of the analyzed energy oil must be ionol-free,
and the content of the dissolved water must be minimal at the
absence of free water.

We have identified the conditions for performing extraction
and gas chromatography measurements. If the analyzed energy oil
contains free water before identifying the ionol content, the oil is
centrifuged for water separation and further dried with silica or
sodium sulphate. The identified component is extracted from en-
ergy oil within 2 to 5 hours in the temperature range of 18-30°C
with stabilized temperature deviation range of no more than 2 °C.
Tonol is extracted from energy oil at the value of the “acid num-
ber” indicator of less than 0.1 mg of KOH per 1 g of the analyzed
energy oil. If the “acid number” indicatoris higher, the energy oil is
subject to preliminary silica purification for reducing the indicator
value. After the purification, the “presence of water-soluble acids”
indicator must have a “lack of water-soluble acids” characteristic at
pH= 6.0-8.0 for the aqueous extract from the purified energy oil.
While determining water content in energy oil, the liquid extract-
ant and water must be mixed at a room temperature and in any ratio
without segregation. The devised methods of measurements allow
determining the analyzed components within one trial of energy
oil with the use of one gas chromatograph equipped with evapora-
tors, thermal conductivity detector, and a flame ionization detector.
The devised methods can be applied to determine ionol and water
concentration in fresh, maintenance and regenerated energy oils for
monitoring their quality indicators.

Keywords: gas chromatography, extraction, energy oil, water,
ionol, the method of additives / additive method.
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DEVELOPMENT OF BIOTECHNOLOGY OF
HYDROGEN SULFID REMOVAL FROM BIOGAS
USING IMMOBILIZATION MATERIAL BASED ON
PHOSPHOGYPSUM (p. 28-34)

Elizabeth Chernish, Leonid Plyatsuk

The paper focuses on the possibility of using phosphogypsum in
the biotechnology processes of gas purification. The biomass of Thio-

bacillus sp. was immobilized on the granulated material of support
medium consisting of dihydrate phosphogypsum. Desulfurization
resulted in forming of acidophilic microorganisms association that is
able to oxidize hydrogen sulfide to form elemental sulfur in an acidic
environment. The granulated loading was based on phosphogypsum
and has the following advantages: it has low cost; it stimulates the
development of needful ecological-trophic groups of microorgan-
isms; it creates favorable conditions for the formation of biofilm on
their surface; the contact surface extends with a gas stream; it is
capable of regeneration; it is resistant to higher acidity; it has the
protection function blocking toxic components; it increases the yield
of elemental sulfur. Optimum conditions of biological system of hy-
drogen sulfide removal from biogas were determined.

Keywords: biotechnology, hydrogen sulfide removal, biogas,
phosphogypsum, immobilization of microorganisms, sulfur.
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SIMULATION THE GAS SIMULTANEOUS
ADSORPTION OVER NATURAL AND MODIFIED
ZEOLITE (p. 34-37)

Svitlana Prymyska, Yuri Beznosyk, Wladimir Reshetilowski

Adsorption is of great importance. The unique advantage of ad-
sorption over other separation methods is the higher selectivity that



can be achieved by adsorbents. In addition, adsorption phenomena
play a vital role in many solid-state reactions and biological mecha-
nisms. In this work, the adsorption process of CO5 on the clinopti-
lolite (Skorynskoho field, Transcarpathian region, Ukraine) and
SO,, NO, and CO, adsorption on KyCOs-modified — y-alumina in
a fixed-bed reactor were theoretical studied and simulated by com-
puter-mathematic methods. The developed mathematical model
based on the mass balance in gas and solid phase, the experimental
saturation capacities, considering the activity of the adsorbent with
respect to the gas by variable coefficients. The model presented by
anormal linear system of differential equations with variable coef-
ficients, it was solved by Taylor collocation method. The simulation
shows that the data obtained by theoretical study are in agreement
with data obtained in the simulation. According to Fisher Criterion
the mathematic model adequate in 90 % for modified zeolite and in
75 % for natural zeolite, it can be explained by unordered structure
of the natural zeolite. It follows that the offered model adequately
describes the dynamics simultaneous adsorption of gases over zeo-
lites. Thus even with a large number of simplifications and assump-
tions, it is possible to construct efficient mathematical model that
can be used in exhaust system. The results indicate that, there is
great sense to conduct further researches and simulations to reach
the industrial level.

Keywords: adsorption, natural zeolite, modified zeolite, simu-
lation.
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COMPREHENSIVE EVALUATION OF
ENVIRONMENTAL HAZARD FACTORS

AT DISPOSAL OF WASTE USING THE
“ECOPYROGENESIS” TECHNOLOGY (p. 38-44)

Lyudmila Markina, Inna Timchenko

The article considers the nature of the technological processes
at the utilization of waste management technology “Ecopyrogen-
esis” on the basis of which the environmental hazard factors of
technology, possible emergency situations, taking into account the
industrial and fire hazard. The methods of reduction of the hazards
to the environment and the effects of hazards impact are determined.
The procedure based on the expert method of hierarchy analysis
including the operations on the elimination of the possible incorrect
decisions of experts is developed. The ranking of the environment
threats according to the criteria (probability of occurrence of an
environmental hazard, expected effects from the impact of the factor,
quality level of the implemented technical or technological solutions
to prevent the performance of this factor). The evaluation results in
the identification of the most hazardous technological components
of the installation, which then will help to form an optimal scheme
of risk control for the purpose of their minimization. At this, the
synthesis of new optimal technical and technological solutions at the
design stage of such complexes will allow one to significantly reduce
the possibility of emergency situations and increase the reliability of
operation of all the complex of equipment of the “Ecopyrogenesis”
technology.

Keywords: waste, utilization, ecological hazard, pyrolysis, emer-
gency situations, hierarchy analysis method, “Ecopyrogenesis” tech-
nology, hazardous factors evaluation, environmental hazard ranking,
risk minimization.
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DEWATERING COAL POLYDISPERSE
SUSPENSIONS (p. 44-49)

Andrey Shkop

In modern conditions, one of the most pressing problems in
coal preparation is improving the technique and technology of
dewatering small-class coal polydisperse suspensions, formed at
coal-preparation plants. Within this problem, interrelated prob-
lems of reducing the loss of useful components, preventing the
negative impact of processing enterprises on the environment,
reducing the cost of excavating slurry from outside slurry storages
are considered.

The approach to selecting equipment based on agreed optimiza-
tion criteria of the coal preparation product dewatering process is
examined in the paper. Performance indicators of different dewater-
ing equipment: sediment moisture; ash content; solid phase retention
efficiency in the sediment; solids content in the liquid separation
product, and its ash content; coal preparation effect accompanying
dewatering process were analyzed.

The technological parameters of vacuum filters, sedimentation
centrifuges, filtering centrifuges, and settling and filtering centrifug-
es were reviewed. This equipment is used for dewatering anthracite
and steam coal. Comparative analysis of the equipment is based on
the results of experiments conducted at the coal-preparation plants.

Keywords: coal, dewatering equipment, flotation concentrate,
flotation waste, slurry, moisture, ash content, efficiency.
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INVESTIGATION OF THE INTERACTION OF
SODIUM HYPOCHLORITE WITH OLEFINS IN
CAVITATION FIELDS (p. 49-54)

Zenoviy Znak, Nadiya Hnatyshyn

The interaction of sodium hypochlorite as a component of
wastewater production of caustic soda and chlorine compounds from
olefinic C4—C7 number contained in wastewater olefinic production
was investigated.

The processes of neutralization of sodium hypochlorite, which
are implemented in the industry, are very energy-intensive or require
large amounts of reagents. That is why it was suggested to intensify
the interaction of sodium hypochlorite with olefins by using cavita-
tion fields.

Based on the experimental results the main kinetic parameters
of the process was calculated: the rate constant, order of reaction

temperature coefficient. It is assumed that the process is carried out
for a radical mechanism.

It was found out that as increasing temperature and power ul-
trasonic emitter rate constant of the reaction between sodium hypo-
chlorite and olefins increases. In this case the duration of process and
unit costs of energy for the decomposition of sodium hypochlorite
was reduced.

The results will be used to develop energy-efficient process si-
multaneous neutralization of hypochloritic and olefinic wastewater
generated in related industries.

Keywords: sodium hypochlorite, olefins, waste water, ultrasonic
radiation, cavitation, destruction, oxidation.
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THE COMPUTERIZED SYSTEM WITH THE
RECONFIGURABLE ARCHITECTURE FOR
MONITORING ENVIRONMENTAL PARAMETERS
(p. 55-59)

Georgij Vorobets, Ruslan Hurzhui, Mykola Kuz

The approach and technology for synthesizing universal hard-
ware for monitoring a wide range of environmental parameters - cli-
mate, radiation, concentration of pollutant and other were proposed.
The methodology of dividing the functions of initial registration
of information signals and their subsequent digital processing has
allowed to unify requirements for the measuring transducers and
computational tools, used in the system. Expanding the function-
ality of the system and simplifying its technical implementation
was achieved by using structural-modular organization, intelligent
sensors and measuring transducers, as well as computer tools with
the reconfigurable architecture. The proposed technique of parallel
processing of intelligent sensor identification codes in CPU and data
collection coprocessor allows to increase input data sorting speed by
two times, consequently, increase the number of information chan-
nels for recording environmental parameters. Also, the option of the
developed basic computer tools for the sanitary control of produc-
tion facilities was considered.



Keywords: environmental monitoring information-measuring
system, intelligent measuring transducer, parallel code processing.
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IMPROVING THE PROTECTIVE EFFICIENCY OF
ELASTOMERIC FILTER RESPIRATORS (p. 60-64)

Vasil Golinko, Sergey Cheberiachko,
Yurii Cheberiachko, Dmytro Radchuk

A hypothesis regarding the fact that the protection factor in fil-
ter respirators of one protection class should be increased while a de-
crease in resistance of their filters (without changing the penetration
coefficient value) was worked out. Calculations of the protection fac-
tor of two produced types of respirators with the different resistance
of the filters were performed. It is shown that a decrease in resistance
of respirator filters, other things being equal, leads to an increase in
their protective efficiency, allowing staff, working in respirators, to
reduce the energy required for hard work, as well as increase the us-
age period of respirators or their usage area in terms of air pollution.

The experimental results show that the decrease in resistance of dust
respirator filters by three times, other things being equal, leads to an
almost double increase in their protective efficiency.

Keywords: filter respirator, breathing resistance, performance,
protective efficiency, exhalation valve.
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