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IMPROVEMENT OF PRODUCTION BY AEROSOL
NANOCATALYSIS TECHNOLOGY WITH MECHANICAL
ACTIVATION OF CATALYST PARTICLES
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Currently, the chemical and oil industry uses a heteroge-
neous catalysis with catalyst on support. The results of a large
number of studies marked its main drawbacks. They are insuf-
ficient strength and heat resistance of supported catalysts. The
solution to this problem is to increase the strength of the catalyst
support. This article proposes a new future-proof solution. It
is the use of the aerosol nanocatalysis technology for the pro-
cesses of chemical and oil industries. The basic principle of this
technology is the total exclusion of the use of the support from
industry practices. This principle together with the chemical and
mechanical activation of the catalyst showed an increase in the
reaction rate and reduction of the catalyst concentration. It also
influences the contact time reduction and productivity increase
in the main component. Mechanical activation of the catalyst
particles by the dispersing material successfully multiply return
the catalyst into the reactor. The aerosol nanocatalysis techno-
logy has no analogues in the world. Tt will look at the industrial
world in a new way. It is planned in the future to carry out tar-
geted synthesis of chemical processes in the conditions of an
aerosol nanocatalysis technology.

Keywords: aerosol nanocatalysis, mechanical activation, he-
terogeneous catalyst, activity, strength and heat resistance of
surface.
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INVESTIGATION OF BARRIER PROPERTIES OF PACKAGING
POLYMER FILM MATERIALS

page 9-16

The main types of interactions of packaged food product and
packaging are analyzed. These interactions may occur between
the polymer film packaging material and the product. It is found
that the most simple to implement an insilation of internal space
of polymer film packaging from environmental impact. It is noted
that the permeability of gases and gas mixtures through nonpo-
rous film polymer packaging is typically considered within the
«dissolution — diffusion» mechanism. Usually the study of these
processes requires special equipment.

The main factors that affect the permeability of the polymer
film packaging material are analyzed. It is noted that the perme-
ability of the multilayer polymeric film materials is dependent on
the physical and chemical properties of the components and pro-
cess parameters. The main parameters are: temperature, pressure
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and concentration of the substance. It is noted that molecular
interactions with packaging materials can be classified into the
following types: permeability of compounds through the polymer
film packaging; sorption of compounds by polymer film packaging
and migration of compounds from a polymer film packaging. It
is indicated that obtained results may be used for the design of
packaging film materials with the necessary and stable barrier
properties.

The technique of experimental studies of the barrier proper-
ties of various polymer film packaging materials and absorption
capacity of packaged products is proposed and its results are
described. This technique is realized using available equipment.
The dynamics of moisture penetration inside the packaging is
investigated. It is found that the absorption capacity of silica
gel remained stable for 15-20 days from the beginning of the
experiment. The highest moisture permeability has an ethylene
and vinyl acetate copolymer and low-density polyethylene, and
the lowest — polypropylene

Keywords: polymer packaging, moisture permeability, diffu-
sion, barrier properties, mass transfer.
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OBTAINING OF PURIFIED SOLUTIONS OF SODIUM HYDROXIDE
FOR SYNTHESIS OF FERRATES(VI)
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One of the important problems in the production of
ferrates(V1) is the presence of impurities of heavy metal com-
pounds (HMC) in the feedstock, which reduce the yield and
quality of target products. Therefore, for HMC removal from
alkaline solution serving as a medium for the synthesis of Fe(V1),
it is proposed to use pre-processing by a constant electric current.

The study of the processes occurring in the electrolysis of
concentrated NaOH solution is the aim of this research.

During experiments it was found that most of impurity me-
tals (Fe, Ni, Pb, Sn, Zn) are discharged at the cathode with the
formation of metal deposits and therefore can be easily removed
from the solution. It is shown that the speed and completeness
of HMC removal are significantly different. Thus, the degree of
chromium extraction does not exceed 5 %, and aluminum is not
removed at all. Lead, iron and nickel are fastest removed from
the system.
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Research of the basic laws of electroextraction for a number
of metals has allowed to establish the influence of the main fac-
tors (current density J, temperature T and electrolysis time T) on
the efficiency of removal of impurities. It was shown that with
increasing current density increases the completeness of the
removal of impurities. T increase leads to an increase in the re-
covery rate, which is obviously due to the decrease in electrolyte
viscosity and increase of diffusion coefficient of the discharging
particle.

Decrease in the rate of decomposition of the anion FeO,2™ is
recorded in sodium hydroxide treated with the proposed method.
It confirms the feasibility of electroextraction in ferrate synthesis
technologies.

Keywords: synthesis of ferrates(VT), sodium hydroxide, heavy
metal impurities, purification, electrolysis.
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PERMEABILITY EVALUATION OF NATURAL SAUSAGE
CASINGS
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One of the main factors of inadequate use of natural casings
is their high permeability, which leads to technological defects
of finished products, substantial losses in the manufacturing and
storage of sausages and economically making production less
profitable. The problem of permeability adjusting of natural ca-
sings is related to its definition. Despite the changes in chemical
composition and functional and technological properties of raw
meat in recent years, significant differences in the gastrointes-
tinal tract of animals, data on the permeability of the intestinal
casings is currently available. In addition, methodology for per-
meability evaluation of natural sausage casings isn’t developed,
and known methods for artificial casings need to be improved in
order to adapt them to the intestine.

Disadvantages of the known methods of determining water
permeability, aroma permeability and fat permeability are identi-
fied as a result of the studies. The necessity is proved to develop
measures to improve methods aimed to reproduce the conditions
as realistic manufacturing technology and storage of sausages.
The methods for determining aroma permeability and fat per-
meability of intestinal casings are improved and adapted. The
proposed method of determining aroma permeability excludes
a necessity for sealing of intestinal casings and ensures integrity
of vessels, closed by intestine casings using an aluminum cap and
circular PTFE membrane. The weighing method for determining
fat permeability is improved because the pressure on pork fat de-
posited on a substrate pattern was created by placing the cargo,
samples of intestinal casings were dried to constant weight before
the tests .Fat permeability is measured at set of intervals.

The results of permeability evaluation of different kinds of
natural sausage casings indicate their significant difference (in
2,1 times — for water and vapor permeability, in 1,6 times — for
aroma permeability, in 1,9 times — for fat permeability), which
leads to feasibility of differential approach to forecasting and ra-
tioning losses in storage technology of sausages in the intestinal
casings. It is established that the main factors that cause the ob-
tained data of intestinal casing permeability are kind of slaughter
cattle from which they are derived, the degree of technological
processing, anatomic origin (the components of the set of cas-
ings) and lifetime function.

Keywords: natural (intestinal) sausage casings, permeability,
water permeability, aroma permeability, fat permeability, meth-
ods for determining permeability.
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INFLUENCE OF BOTTLE AGING ON THE DYNAMICS OF
QUALITY INDICATORS OF WINES OF CONTROLLED NAMES
OF ORIGIN

page 27-31

The method of bottle aging is used in the production of
still and sparkling wines of high quality, pre-aged in barriques
and without it in various wine regions of the world. The result
of the study is investigation of bottle aging effect on the dy-
namics of quality indicators of white table wines of controlled
names of origin produced in LLC «Industrial-trading company
Shabo» (Odessa region, Ukraine). The object of the study were
prototypes of white table wine-making materials produced from
grape of Chardonnay, Riesling and Telti Kuruk varieties according
to technological instructions developed by LLC «ITC Shabo».

The main groups of aromatic components were defined, name-
ly aliphatic aldehydes, dimethyl sulfides, acetaldehyde, aromatic
aldehydes and aliphatic lactones, which were changed during the
experiment. Prototypes of white table wines of controlled names
of origin were prepared according to the technological instruc-
tions developed in the production of LLC «ITC Shabo» from
Chardonnay, Riesling, Telti Kuruk varieties. Modes and bottle

aging parameters for white table wine were developed: 6 months
at a temperature of 12—15 °C.

Analysis of the research results showed that the dominant
flavor was furfural and 5-metilfurfurol that may be indicative of
more than 6 months potential of these wines in the bottle.

Keywords: bottle aging, aromatics, wine of controlled names
of origin, quality.
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RESEARCH OF EFFECT OF CALCIUM URONIC COMPLEXES ON
THE BASIC QUALITY INDICATORS OF THE CURD

page 32-36

The content of free calcium in order to implement the chemi-
cal potentials of ionotropic gelling agent and Ca?" ions, which
are the part of the milk-protein complex in the system of the
liquid phase of cottage cheese, is investigated. Water-holding
capacity (WHC) of food systems based on cottage cheese and
calcium alginate gel is investigated to determine the concentra-
tion of a rational ionotropic polysaccharide solution. Calcium
alginate gel is formed between anions of sodium alginate uronic
acids and calcium ions contained in the liquid fraction of cottage
cheese. Conservation modes of the food systems based on cottage
cheese and uronic complexes are determined. It is proved that
the use of sodium alginate ionotropic polysaccharide in cottage
cheese-based semi-finished products will create a completely new
product. This product will be based on the principle of controlled
ionotropic gelation, which is an innovative technological solu-
tion to the problem of water holding in CCPC system. It is im-
portant to extend the shelf life and regeneration of technological
functions after conservation while maintaining the high quality
performance of cottage cheese and culinary products based on it.
And there are no changes in the physical state, structure, organo-
leptic properties and nutritional value.

Keywords: cottage cheese, ionotropic gelation, quality, uro-
nates, calcium, water-holding capacity.
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RESEARCH OF TECHNOLOGICAL PROPERTIES OF GRAPE SKIN
POWDER AS AN FUNCTIONAL INGREDIENT OF MAYONNAISE
SAUCE

page 36-41

The improvement of the technology of emulsion foods as
the most consumed by all groups of the Ukrainian population,
by introducing as a functional ingredient, as well as capable
of influencing the rheological characteristics of vegetable raw
material powder was proposed. The object of this research is
grape skin powder, which is a source of natural antioxidants
polyphenol nature, dietary fiber and pectin substances. One of
the basic requirements applicable to mayonnaise production is
to obtain a stable emulsion having optimum viscosity. This is
achieved by introducing into the formulation the starches as
thickening agents. However, the production of mayonnaise prod-
ucts of health improvement requires a presence in formulation
components having a high biological and physiological value. It
is proposed to add into the mayonnaise sauce grape skin powder
as an ingredient with specific technological properties. This tech-
nological decision will allow to change the rheological properties
of mayonnaise products, and will give it the wellness status. The
technological properties of grape skin Black Pearl powder, name-
ly the water-holding capacity, the effective viscosity and surface
tension were studied. Determination of these properties of grape
skin powder was conducted on the respective equipment and by
standard techniques. The influence of pre-treatment temperature
and acid concentration on changes in terms of technological
properties of the samples suspensions of grape skin powder was
analysed. The optimal parameters (the temperature and acid
concentration) to convert of protopectin in the soluble state and
an increase in the water retention capacity, the effective viscosity
and surface tension of sample suspensions of grape skin Black
Pearl powder was proposed. It is proved technological solution
proposed by introduction of a plant raw material powder in the
formulation of mayonnaise sauces for the possibility of changing
the rheological properties and assigning these products to health
improvement food status.

Keywords: grape skin powder, technological properties,
mayonnaise sauce, acid concentration, temperature.
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COMMODITY ANALYSIS OF SPREADS WITH INCREASED
BIOLOGICAL VALUE

page 42-46

Two samples of spreads from different manufacturers that
are sold in the trade network of Kharkov (Ukraine) are selected
as the object of research — «Poltavchanka» and «Farmer», and
water-oil extract of oats seedlings. The samples were manufac-
tured in accordance with DSTU 4445:2005.

For obtaining a new spread specie with high biological activ-
ity and stable emulsion in each sample at room temperature was
introduced certain amount of oats seedling extract (10 %, 20 %,
30 %, 40 %, 50 %) depending on the amount of sample weight,
respectively. The disadvantage of this method is the use of

energy-intensive equipment, high labor input in the preparation
of raw materials.

Research of the properties of raw materials, model samples
of spreads and finished products was carried out by conventional
and modern methods, including chromatography, spectropho-
tometry, and cytomorphologobiophysical diagnosis. Mathemati-
cal and statistical processing of the experimental results was
performed using PC in environment MS Excel 2007.

Research proved the feasibility of use and rational concen-
tration of natural antioxidant capable with immunostimulatory
action, water-oil extract of oats seedlings in obtained new spread
for the purpose of inhibition of oxidative and hydrolytic pro-
cesses and acceleration of spread digestion time and metabolism
acceleration. The complexity in the preparation of raw materials
was also reduced by reducing manufacturing operations.

Thanks to the addition of this extract it is expected to get the
biologically optimal formula in balance of fatty acids and poly-
unsaturated fatty acids of w3 and wg groups with high content of
essential a-linolenic acid of ws group, carotenoids, tocopherols
and low content of trans-isomers of fatty acids.

Keywords: spreads, water-oil extract of oats seedlings, com-
modity science, increase of biological and nutritional value.

References

1. Syrokhman, I. V., Rodak, O. Ya. (2005). Tovaroznavcha otsinka
sprediv riznykh hrup. Naukovyi visnyk Loivskoho natsional-
noho universytetu veterynarnoi medytsyny ta biotekhnolohii ime-
ni S. Z. Gzhytskoho, 7(4(27)), Part 1, 134—138.

2. Syrokhman, I. V., Rodak, O. Ya. (2008). Spredy funktsional-
noho pryznachennia. Naukovyi visnyk Loivskoho natsionalno-
ho universytetu veterynarnoi medytsyny ta biotekhnolohii ime-
ni S. Z. Gzhytskoho, 10(2(37)), Part 3, 167-170.

3. Rodak, O. Ya. (2008). Spredy pidvyshchenoi biolohichnoi tsin-
nosti. Naukovyi visnyk Lvivskoho natsionalnoho universytetu
veterynarnoi medytsyny ta biotekhnolohii imeni S. Z. Gzhytskoho,
10(3(38)), Part 3, 367-370.

4. Semakin, F.N., Belenko, E. L.; assignee: Moscow State Uni-
versity of Food Production. (10.06.2010). Rastitel'no-zhirovoi
spred. Patent of Russia Ne2391019. Appl. Ne 2009121759,/13.
Filed 09.06.2009.

5. Kalmanovich, S. A., Drozdov, A. N., Brikota, T. B.; assignee:
Kuban State University of Technology. (10.12.2009). Spred die-
ticheskii. Patent of Russia Ne 2374853. Appl. Ne 2008118627 /13.
Filed 12.05.2008. Available: http://partkom.com/patent/
ru2374853/

6. Hrek, O.V, Savchenko, O. A, Tymchuk, A. V,, Diatel, O. V.; as-
signee: National University of Food Technologies. (25.01.2011).
Composition of spread with medicine plant products. Patent
of Ukraine Ne 56645. Appl. Neu201007201. Filed 10.06.2010.
Bull. Ne 2. Available: http://uapatents.com/3-56645-sklad-spre-
du-z-produktami-likarsko-roslini.html

7. Hrek, O. V., Savchenko, O. A., Onopriichuk, O. O., Petryna, A. B.,
Tymchuk, A. V,; assignee: National University of Food Tech-
nologies. (10.07.2009). Method for production of spread with
filler. Patent of Ukraine Ne 87382. Appl. Ne u200712801. Filed
19.11.2007. Bull. Ne 13. Available: http://uapatents.com/
3-87382-sposib-virobnictva-spredu-z-napovnyuvachem.html

8. Loseva, A. 1. (2006). Razrabotka i issledovanie tehnologii slivochno-
rastitel’nogo spreda s antioksidantnymi sovoistoami. Kemerovo, 20.

8. Do, V. H,, Mun, S,, Kim, Y.-L., Rho, S.-J., Park, K. H., Kim, Y.-R.
(2016). Novel formulation of low-fat spread using rice starch
modified by 4-o-glucanotransferase. Food Chemistry, 208,
132-141. doi:10.1016 /j.foodchem.2016.03.101

10. Shen, Y., Kennedy, O. B., Methven, L. (2017). The effect of geno-
typical and phenotypical variation in taste sensitivity on liking
of ice cream and dietary fat intake. Food Quality and Preference,
55,79-90. doi:10.1016 /j.foodqual.2016.08.010

11. Kar, S., Bhattacharyya, D. K., Ghosh, M. (2016). Evaluation of
Nutritional Characteristics of Health Beneficial DAG Rich oil
based Spreads. Materials Today: Proceedings, 3 (10), 3375-3387.
doi:10.1016/j.matpr.2016.10.019

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 6/3(32), 2016

89—)



ABSTRACTS AND REFERENCES
—

I55N 2226-3780

12. Rodak, O. Ya. (2009). Polipshennia zhyrnokyslotnoho skladu
sprediv z vykorystanniam netradytsiinykh olii. Naukoovi pratsi
ONAKRT, 2 (36),149-152.

13. Rodak, O. Ya. (2008). Vplyv emulhatoriv na yakist i stabilnist
sprediv. Prohresyoni tekhnika ta tekhnolohii kharchooykh vyrob-
nytsto restorannoho hospodarstoa i torhioli, 1 (7), 365—368.

14. Rodak, O. Ya. (2009). Vykorystannia ekstraktiv na osnovi likar-
sko-tekhnichnoi syrovyny yak naturalnykh antyoksydantiv dlia
sprediv. Tezy dopovidei III mizhhaluzevoi mizhnar. nauk.-prakt.
konf. «Kharchovi dobavky. Kharchuvannia zdorovoi ta khovoroi
liudyny», Donetsk, 12-13 bereznia 2009. Donetsk: DonNUET,
116-118.

15. Shahbazov, S. V. (2009). Zavisimost’ elektrootritsatel'nosti kle-
tochnyh iader cheloveka ot rezhima elektroforeza i vozrasta
donorov. Visnyk problem biolohii i medytsyny, 2, 25-30.

PRACTICAL USE OF DRY MAGNETICALLY CONTROLLED
BIOSORBENT IN PURIFICATION SYSTEM OF DOMESTIC
SEWAGE

page 46-51

The object of research is domestic sewage of sewage treat-
ment facilities in Slavutich (Ukraine) and sorption capacity of
the new dry magnetically controlled biosorbent (MCB) in rela-
tion to conventional pollutants of domestic sewage. The research
found that the existing problem in wastewater treatment — ex-
ceeding MPD standards for indicators such as COD, ammonia
nitrogen, nitrite, total iron, phosphates, smell — can be solved
by using dry modified biosorbent obtained by magnetohydrody-
namic mixing (MHDM) in crossed electric and magnetic fields.
It was also selected optimal dose of dry MCB, which is 4 g/dm3
and optimal biosorption time — 20 minutes. The optimum
particle size of dry MCB for effective biosorption is 0,1 mm. Ef-
ficiency of removal was determined not only for heavy metal ions
by dry MCB on the basis of Sacharomyces CEREVISIAE yeast,
obtained by MHDM in crossed electric and magnetic fields, but
also for effective removal of such indicators of domestic sewage
as: smell, COD, ammonia nitrogen, nitrite, phosphate, total iron.

As a result of researches it was found that dry MCB com-
pletely neutralizes the smell of sewage from the V points to
0 points. The effect of COD treatment is 48,1 %; ammonia
nitrogen — 46,7 %; nitrite — 91,7 %; phosphates — 64,4 %; total
iron — 51,7 %.

Efficiency of dry MCB is in reduction of concentration of
pollutants to MPD level. The advantage of dry MCB, obtained
by MHDM in crossed electric and magnetic fields, is in storage
and transportation. Research is useful because dry MCB, ob-
tained by MHDM in crossed electric and magnetic fields, can be
removed in speed mode using magnetic separation.

The results of this research can be used for dose selection of
dry biosorbent for wastewater sewage of sewage treatment facili-
ties, where there is a problem with the purification of the above
parameters. This will allow treatment facilities to purify sewage
water to MPD standards and reduce the negative impact on the
Teservoir.

Keywords: dry magnetically controlled biosorbent, biosorp-
tion, magnetite nanoparticles, wastewater, magnetohydrody-
namic mixing.
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DETERMINATION OF FLAME IONIZATION GAS ANALYZER
ERROR

page 52-56

Flame ionization method is developed for automatic control
of hydrocarbons in the atmosphere of the city in real time. This
method measures the amount of concentration of hydrocarbon
vapors and gases.

In modern gas analyzers of hydrocarbons, excluding me-
thane, there are following main basic schemes:

1. Differential measurement scheme with two detectors
and one amplifier. One detector gives a signal to the amount of
hydrocarbons, other — only to methane.

2. Measurement scheme with one detector and one ampli-
fier. Pneumatic scheme works by switching the flow of analyzed
air into two streams, one of which is the flow of air through the
device of methane separation in each measurement cycle.

3. The scheme contains two detectors, two gas blocks, one
of which is equipped with a separation column of hydrocarbons
and two measuring blocks.

Depending on the conditions and purpose of the application,
it is necessary to select the right measuring system of flame ioni-
zation analyzer. Determination of the main sources of errors in
measuring circuits of flame ionization gas analyzers with various
basic schemes allowed conducting theoretical calculation of total
errors, roughly estimating their size and selecting the optimal
measuring circuit.

According to theoretical calculations, the basic error of dif-
ferential measurement scheme with two electrometric amplifiers
is 7,7 %. The values of basic errors of differential measurement
scheme with one amplifier and scheme with one detector and
adsorbing device are close to each other and are 10,26 % and
10,24 % respectively. The last measurement scheme, however,
is characterized by large additional error due to the influence
of often useless measurement parameters on the signal of flame
ionization detector and is 18,63 %.

It is determined that the most optimal from considered gas
analyzer schemes with the least basic error is differential mea-
surement scheme with two electrometric amplifiers.

Keywords: measurement of hydrocarbons, methane, detector,
flame ionization analyzer, errors of measurement channels of gas
analyzers.
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INCREASE OF ECOLOGICAL SAFETY OF MINE WATER
DISPOSAL IN THE LVIV-VOLYN COAL BASIN

page 57-63

The object of research is the process scheme with adjust-
able mine water disposal mode of «Lubelska» Ne 1-2 mine via
the channel «Butynsky» in the river Rata (Ukraine), and — the
impact on the most vulnerable components of the environment —
surface water and groundwater of Lviv-Volyn coal basin. In con-
nection with the change in the projected method of shaft sinking
it is necessary to review and adjust the system of mine water
disposal during the building period. For this work it is analyzed
and summarized hydrogeochemical data obtained in the course
of monitoring observations in the course of 3 years in the control
supervisory sections of «Butynsky» channel and the river Rata.
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As a result, the technical possibilities and environmental
friendliness for adjustment of mine water disposal scheme in the
second stage of shaft sinking (during building) are shown. The
method of flow diagram adjustment of mine water disposal is
chosen. It can be done in two modes, on the basis of the predic-
tion of quantity and quality composition of the mine water.

The first mode — discharge in accordance with the predicted
value of the mine water inflow: minimum periods of water inflow —
30-40 m?3/h with a salinity of 20 g/dm? and periods of high water
inflow — 80-90 m3/h with a salinity of 10 g/dm?.

The second mode — the accumulation of mine water in the
settling ponds, mixing them with drainage water formed as a re-
sult of drainage of the industrial site of «Lubelska» Ne 1—2 mine
and with rain water, then — averaging and discharge in a volume
up to 90-100 m3/h with salinity up to 5-7 g/dm?.

This disposal scheme will improve the environmental safety
of mine water disposal into surface water bodies, regulate the
conditions of mine water discharge, as well as their quality within
the allowable concentrations and, thus, minimize the impact on
the hydrochemical regime of surface water of Butynsky channel
and the river Rata.

Keywords: mine water, building of coal mines, system of con-
trolled discharge of mine water.
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