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deTecTion meThodology of chicKen faT imPuriTies in 
sunflower oil
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The paper presents the results of a study of the possibility of 
using methods for determining the fatty acid, acyl glyceric and 
composition of sterol fraction to detect falsification of sunflower 
oil by chicken fat. It is analyzed the state of regulatory and scien
tific information on the methods of oil and fat identification and 
identified the need to establish regulations on melted chicken fat 
and its blends with sunflower oil. It is experimentally investi
gated the possibility of using methods for determining the fatty 
acid, acyl glyceric and composition of sterol fraction to detect 
falsification of sunflower oil by chicken fat. It is established and 
confirmed by the round of interlaboratory testing of sunflower 
oil samples mixed with chicken fat that the main method to 
detect forgery is the method of determination of sterol fraction 
that allows detecting even the 0,5 % of sterol impurities of animal 
origin and additional method is the method of determining an 
individual acyl glyceric composition.

Keywords: forgery, sunflower oil, chicken fat, fatty acid, acyl 
glyceric composition, sterol fraction.
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Distribution of interesterification process as a tool for oil and 
fat modification, as well as the need to import industrial catalysts 
that are unstable chemical compounds and dangerous in terms of 
safety, determine the feasibility of introducing new interesterifi
cation catalysts.

In this article the efficiency of the new interesterification 
catalyst — potassium glycerate, which were obtained in the labo
ratory conditions is investigated. As a result of chromatographic 
analysis it was found a change of triacyglyceride composition of 
palm olein after the interesterification reaction in the presence 
of potassium glycerate and industrial catalysts — sodium methy
late. The study of calculated statistically equilibrium triacyg
lyceride composition and output and interesterificated samples 
of palm olein showed that triacyglyceride composition obtained 
after reaction with potassium glycerate is more close to settle
ment. So potassium glycerate is an effective catalyst for chemical 
interesterification of fats. The results of the study confirmed the 
possibility of using potassium glycerate in enterprises of oil and 
fat industry with the process of interesterification of oils and fats. 
Moreover, it can get directly at the enterprise.

Keywords: interesterification, catalyst, fatty acid composi
tion, palm olein, triacyglyceride composition, gasliquid chro
matography.
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The conditions of anthocyanins and betanin complex forma
tion by arabinogalactan were investigated. It was established 
that the greatest degree of binding of biologically active com
pounds from biopolymer matrix occurs when the combination of 
their 0,1 % aqueous solutions in volumetric ratios is 1:1. Complex 
with betanin formed at a temperature 18–22 °C, complex with 
anthocyanins — at a temperature 40–45 °C. The formation of 
the complex of betanin and anthocyans with arabinogalactan 
is proven with methods using gel chromatography, UV and IR 
spectroscopy and derivatography. The complex formation of 
lowmolecular biologically active compounds with biopolymers 
accompanied by a change in their UV and IR spectra compared 
to the individual components. According to differential IR spec
troscopy, formation of stable complexes is provided by hydrogen 
bonds between the interacting components. According to de
rivatography, destruction of these bonds is in a lowtemperature 
range, degradation of biopolymer components takes place at  
a much higher temperature. pH and thermal stability of immo
bilized betanin and anthocyanins are increased as a result of the 
complex formation. Immobilization in arabinogalactan contri
butes to the preservation of their biological effects: antioxidant 
activity in the composition of complexes increases compared 
with free betanin and anthocyanins. The obtained complexes 
are polyfunctional high active physiologically functional food 
ingredients.

Keywords: biopolymers, polysaccharides, arabinogalactan, gum 
arabic, betanin, anthocyanins, antioxidants, food ingredients.
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imProVemenT of merchandising assessmenT of 
fresh TomaToes and formaTion of The consumer 
ProPerTies of The ProducTs of Their Processing
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The article is devoted to scientific substantiation and im
provement merchandising assessment of fresh tomatoes and the 
formation of consumer properties their products. There were de
veloped and scientifically substantiated methods and parameters 
of the new method of sample preparation of plant raw materials 
to the merchandising analysis, the main feature of which is to  
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obtain a liquid phase by separating the shredded pulp into frac
tions via a cyclic freezing and centrifugation, which is character
ized by reversibility of phase with relating to the operations of 
freezing and thawing.

Based on the basic provisions of a scientific hypothesis 
about the use of the liquid phase for further research, which is 
the representative and includes qualitative information on the 
status and properties of all the object of study as a whole, and 
applying to it the corresponding sensitive methods, we can draw 
conclusions about supplies feedstock to the tomatoes of open or 
protected ground and, therefore, their qualitative composition.

On the basis of the research it was found that the optical, 
electrophysical, thermodynamic and cryoscopic methods can 
determine the conditions of cultivation of tomatoes. So it was 
determined that the liquid phase from the ground tomatoes have 
more abrupt change of the current in two times in comparison 
with the greenhouse. Cryoscopy confirmed that the average 
molar mass of solute (µ) in the liquid phase of ground tomatoes 
in 1,6 times higher than the liquid phase of greenhouse tomatoes. 
The research results of the liquid phase of pepper showed that 
the average molar mass for soil types is more than the value of 
this indicator set for the greenhouse in 3,6 times. Research of the 
optical properties of the liquid phases of vegetables was found 
that the angle of light scattering in the liquid phase of a fresh 
greenhouse tomatoes 10...15 % more than the ground.

Consumer properties of the obtained vegetable liquid and 
solid phases were studied, changes in their cold storage were 
marked. Their functional and technological properties and the 
ways of further use in the food industry were empirically deter
mined and proposed.

Keywords: tomatoes, merchandising assessment, sample pre
paration, liquid and solid phase, consumer properties.
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The formaTion of consumer ProPerTies of liqueurs
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The excessive consumption of alcoholic beverages is one of 
the most important social and ethical problems in the world at 
the present stage. So scientists together with professionals of 
food industry are looking for ways to reduce the burden of alco
hol on the human body and compensate for the lack of nutrients 
in it by developing new types of alcoholic drinks with natural 
plant materials. 

The purpose of the research is analysis, specification, up
dating and modernizing the classification of liqueurs taking into 
consideration Ukraine’s integration into the world and European 
Economic Community.

The article analyzes existing classifications of liqueurs. 
Drawbacks and disparity of standard classification of liqueurs are 
shown. On the basis of analysis of domestic and foreign classifica
tions of liqueurs, modern assortment and requirements which are 
made by producers, sellers and consumers, the improved classifi
cation of liqueurs by different features is presented.

The analysis of regulations allowed to offer the classification 
of liqueurs according to the consumer properties of product, 
factors that form quality of liqueurs and the possibility of using 
liqueurs as part of cocktails.

Keywords: classification, assortment, liqueurvodka products, 
liqueurs.
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analysis requiremenTs for PaPer PacKaging for food

page 29–35

The article analyzes the quality requirements for paper of 
food packaging in accordance with current regulatory docu
ments. Parameters that characterize the quality of paper packa
ging for food products and should be normalized for standards 
are defined. The main purpose of research is to determine the 
requirements for paper packaging of food products and basic di
rections of development of the industry of competitive packaging 
materials in accordance with these requirements.

Quality requirements research for paper packaging was con
ducted by the analysis of the literature, the use of statistics and 
conducting research. For researching parameters of packaging 
paper and food products quality were used standardized methods.

It is established that the most though requirements should 
be made of the packaging materials intended for contact with 
food products:

— lack of migration of materials into food substances that 
worsen the organoleptic properties;

— lack of selection of packaging material chemicals in con
centrations that can damage the health in case of them in the body;

— packaging materials must not change the nutritional 
value of foods, and their appearance must not change during the 
contact.

To improve the quality of wrapping paper it is proposed to 
use impregnated solutions which polymeric materials contain.

The results of the research should be used while revising 
and developing state regulations and technical specifications for 
the wrapping paper, while choosing packaging material for food 
products.

Keywords: packing paper, foods, quality, regulatory docu
ment, packaging, quality requirements.
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research of The influence of sofT drinKs on liVer 
of Biological oBjecTs

page 35–39

Ethyl spirit that negatively influences the organism of a hu
man is toxic and has narcotic influence, is the complement of low
alcoholic drinks, even in a homoeopathic concentration.

The semifinished product from plant row material for low
alcoholic drinks is made by the method of fermentation, contains 
4,0 % of alcohol and the mixture of extract substances from 
different plants. The risks of the development of toxic or side ef
fects at the use of intermediate product for lowalcoholic drinks 
on the basis of the results received during preclinical researches 
on biological objects by quantitative indexes of antioxidant and 
prooxidant markers of homogenate liver of experimental animals 
are studied and estimated.

The studies of the drink on the model of normobaric hypoxia 
conducted in comparison with beer the volume part of alcohol of 
4,0 % and solution of alcohol of ethyl spirit 4,0 %.

The semifinished product for lowalcoholic drinks at intra
gastric introduction for 14 days in a maximally possible volume 
to mice showed the presence of anthypoxic properties indicates 
an antioxidant action in relation to brain tissues.

The content of DC, TBAreactants, GR and activity of 
catalase in the homogenate livers of rats which received, the 
semifinished product statistically did not differ from analogical 
data for the animals, which received pure water. It means that 
additional content of spirit in product does not strengthen the 
processes of prooxidation, caused by modeling of oxidative stress.

Antioxidant properties of the product from plant raw mate
rial for lowalcoholic drinks are investigated in the conditions of 
oxidative stress and on the model of sharp hypoxia at preclinical 
tests on experimental animals. 

The results of the research showed that due its composition 
the drink possesses antioxidant potential; it is able to protect 
liver from negative influence of alcohol both in ordinary condi
tions and under the strengthened oxidation of the body.

Further work in this direction will create drinks with high 
alkoprotektive properties and expand the range of soft drinks.

Keywords: soft drinks, safety, biological objects, hypoxia, 
semifinished, antioxidant properties.
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BifidoBacTerium acTiVaTion in Technologies of 
healTh-imProVing mayonnaise

page 40–44

One of the key areas of oil and fat industry today is to de
velop a range of fat emulsion products that provide good health. 
Emulsion fat mayonnaise type products deserve special atten
tion among the products of oil and fat industry with the health
improving properties.

Guidelines for the production of healthimproving mayon
naise enriched with bifidobacteria, in the scientific literature 
aren’t available. Mayonnaise is an unfavorable environment for 
the development and preservation of bacteria of the genus Bifi-
dobacterium, because product characterized by low acidity, the 
presence of dissolved oxygen, contains no bifidobacteria growth 
promoters and persists for a long time (90 days) at low tempera
tures — (4 ± 2) °C. Therefore research to study the possibility of 
use activated bifidobacteria in technology of mayonnaise with 
probiotic properties is relevant and timely.

It was investigated an activation process of adapted mono
cultures B. animalis Bb-12, mixed cultures 03 B. bifidum BB + 
B. longum BL 03 + B. adolescentis BA 03 and mixed cultures 
of B. bifidum BB 03 + B. longum BL 03 + B. breve BR 03 in 
whey cheese, enriched with fructose. Activation parameters of 
monocultures and mixed cultures of bifidobacteria in cheese 
whey (temperature 36–38 °C, duration of 8 and 12 hours corre
spondingly) are proved, the number of viable bifidobacteria cells 
after activation and amount of lactic acid accumulated by them 
in the fermentation is defined. The recommendations on the 
mass fraction of serum enriched with activated bifidobacteria in 
mayon naise recipes with probiotic properties are given.

Keywords: healthimproving mayonnaise, bifidobacteria, ac
tivation, number of viable cells, fermentation, acidity.
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effecT of heaT TreaTmenT wiTh anTioxidanTs on 
resPiraTory suBsTraTes during sTorage of zucchini

page 45–50

Despite the proven effectiveness of heat treatments and 
antioxidants to slow the respiratory metabolism, their combined 
effect during storage of zucchini in this aspect was not consi
dered. In this article the influence of heat treatment with com
plex antioxidant on the level of respiration rate and discharge of 
dry substances, dry soluble substances, soluble saccharides and 
standard acids during storage of zucchini.

It was established that the combined effect of cooling, heat 
treatment and antioxidants allows inhibiting carbon dioxide 
emission immediately after treatment and stabilizing character 
of respiratory curve during storage, indicating the absence of 
metabolic disorders and normal functioning of the plant tissues. 
Using heat treatment allows almost twice reduce the rate of 
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consumption of dry and dry soluble substances, by 10…12 % of 
soluble saccharides and inhibit the growth of titrated acidity by 
43 percent for Kavili hybrid and 50 % for Tamino hybrid.

Between respiration rate and soluble saccharides during stor
age of zucchini on the basis of paired correlation analysis it was 
established direct connections in all variants of heat treatment 
with antioxidants and control of Tamino hybrid. Differences in 
orientation bonds in control Kavili hybrid may be related to 
their higher sensitivity to the cooling and breathing under the 
highest growth in the first stage. Inverse dependency between 
titrated acidity and intensity of respiratory were found. These 
correlations suggest that the main respiration substrate in the 
investigated groups of the hybrids is the organic acids.

Keywords: zucchini, storage, antioxidants, respiration rate, 
dry substances, sugars, standard acid.
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Process meThods of Pore sTrucTure and ProPerTies 
conTrol of heaT insulaTion ceramic consTrucTion 
maTerials

page 51–55

The objects of study were ceramic materials obtained with 
the help of gasforming additives. The work models various types 
of pore ceramic structure on the basis of nonsinterable clay and 
different poreforming agents. Both inorganic (marl, dolomite), 
organic (sawdust, turf) and organic mineral (coal flotation tai
lings, ash slag) poreforming additives were used with specified 
particle size. Such structural characteristics of ceramic materials 
were established as preferable pore size, all types of porosity, 
volume content of solid phase and structure anisotropy factor 
characterizing its uniformity degree. Structural parameters were 
studied in connection with type of poreforming agent and pro
perties of model samples which ensure better operational proper
ties of materials.

The highest mechanical strength was found in combinedtype 
porous structures with tubular, globular and spherical pores in 
various combinations that were formed under usage of organic 
and organic mineral poreforming agents. We observed a trend 
in materials to increase their strength with growth of closed 
porosity. Structure uniformity is found to improve with reduced 
poreforming agent particle size, which makes the materials more 
strong and frostresistant. Process parameters (type, quantity and 
particle size) of poreforming agent were established enabling tar
geted formation of porous ceramics structure in order to improve 
the properties of heat insulation ceramic construction materials.

The results represent the scientific interest for professionals 
working in the field of building materials, particularly in the field 
of production technologies of heat effective ceramics for energy
saving construction.

Keywords: heat insulation ceramic construction materials, 
poreforming agents, structure, density, strength, frost resistance.
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uTilizaTion of heaT-TreaTed coal-mining 
oVerBurdens in cemenT ProducTion indusTry

page 55–58

The known disposal methods for coalmining overburdens 
are considered in the article. It is established that most research 
is directed to the use of burnt heaps.

It is offered to fire fresh coalmining overburdens in order to 
obtain a material with a high degree of amorphisation of output 
minerals.

By the method of infrared spectroscopy it is revealed that 
in the temperature range 573–870 °C quartz is transited in try
dymite accompanied by structure disintegration. But obtained 
spectra show that the structure is still preserved as a result of 
firing to temperature 900 °C and although partially crystalline 
silica structure is amorphized, but not destroyed. In the same 
period, aluminosilicate is weakened and it is partially destructed 
Si–O–Al bond, that evidenced by the partial destruction of the 
crystal structure of aluminosilicate. These processes significantly 
increase the activity of heat treated supplements.

The effect of heattreated overburdens on the physical and 
mechanical properties of the cement is investigated. The opti
mum temperature range of heat treatment of overburdens and 
studied the dependence of cement properties on temperature of 
firing overburdens. The possibility of using heattreated coal
mining overburdens as mineral additives in the cement produc
tion is proved.

Keywords: cement, coalmining overburdens, heat treatment, 
mineral supplement.
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elecTrochemical formaTion of sno2-sbxoy 
comPosiTion-modulaTed coaTing

page 59–61

The results of the study of tin and antimony anodic oxida
tion in complex pyrophosphatetartrate electrolyte are pre
sented. The conditions of SnO2SbxOy compositionmodulated 
coating formation are described. Such coatings are formed in 
three steps. The first step is the deposition of underlayer of 
tin doped by antimony from the tin pyrophosphatetartrate 
strike bath. The second step is the formation of tinantimony 
compositionmodulated coating that includes the alternating 
layers of alloy and mixture of metals and metal hydroxides in the 
pyrophosphatetartrate electrolyte. The alloy is deposited at the 
low current density. The mixture of metals and metal hydroxides 
are deposited at higher current density. The third step is the elec
trochemical oxidation of compositionmodulated coating under 
anodic polarization in the alkalized strike bath. The SnO2Sb2O3 
coatings may be used in the processes of catalytic oxidation of 
substances and energy devices.

Keywords: tin, antimony, oxide, pyrophosphate, tartrate, 
complex, coating.
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effecT of coBalT comPounds on sTaBiliTy of 
ferraTes(Vi)

page 62–66

Decomposition of ferrate(VI) in the presence of cobalt com
pounds in different oxidation states is investigated in the article.

It is shown that the decomposition rate of the alkaline so
lution of sodium ferrate increases with the introduction of Со 
compounds in the system in conjunction with the following num
ber: Co2O3–CoO(OH)–СоSO4·7H2O–Co(OH)2. The greatest 
effect is destabilizing substances which contain Co(II). It was 
established experimentally that Co(II) compounds in an alkaline 
environment are rapidly oxidized by ferrate(VI) anion preferably 
to cobalt oxyhydroxide СоО(ОН). If FeO4

2– concentration of 
is significantly higher than Co(II) concentration, as it happens 
in the majority of cases, the reaction between them is as follows:

 3Со(OH)2+FeO4
2–+Н2О → 

→ 3СоO(OH)+[Fe(OH)4]–+OH–.

Therefore, Co(III) compound, instead of Co(II), may be 
regarded as catalysts of the ferrate decomposition. It was shown 
that the crystalline K2FeO4 and BaFeO4, containing impurities 
of cobalt as Co2O3, are more stable in comparison with solutions 
with similar concentration of cobalt compounds. The results are 
interested for the development of effective technologies for pro
ducing ferrate(VI) of various metals.

Keywords: stability of ferrates(VI), cobalt compounds, ca
talysis, decomposition, potassium and barium ferrates.

references

1. Sharma, V. K. (2008). Ferrates: Synthesis, Properties, and Ap-
plications in Water and Wastewater Treatment. ACS Symposium 
Series, 524. doi:10.1021/bk20080985

2. Delaude, L., Laszlo, P. (1996). A novel oxidizing reagent based 
on potassium ferrate (VI). Journal of Organic Chemistry, Vol. 61, 
№ 18, 6360–6370. doi:10.1021/jo960633p

3. Licht, S., Wang, B., Xu, G., Li, J., Naschitz, V. (1999). Solid phase 
modifiers of the Fe(VI) cathode: Effects on the superiron bat
tery. Electrochemistry Communications, Vol. 1, № 11, 527–531. 
doi:10.1016/S13882481(99)00106X

4. Licht, S., Wang, B., Ghosh, S. (1999). Energetic Iron(VI) Che
mistry: The SuperIron Battery. Science, Vol. 285, № 5430, 
1039–1042 doi:10.1126/science.285.5430.1039

5. VeprekSiska, J., Ettel, V. (1967). Reactions of very pure sub
stances: Decomposition of Manganese (VII), Iron (VI) and 
Ruthenium (VII) oxyanions in alkaline solution. Chemistry and 
Industry, Vol. 1, 548–549.

6. Yang, W., Wang, J., Pan, T., Cao, F., Zhang, J., Cao, C. (2004). 
Physical characteristics, electrochemical behavior, and stabi
lity of BaFeO4. Electrochimica Acta, Vol. 49, № 21, 3455–3461. 
doi:10.1016/j.electacta.2004.03.013

7. Piatnitskii, I. V. (1965). Analiticheskaia himiia kobal’ta. Moscow: 
Nauka, 260.

8. Tian, Q., Guo, X., Yi, Y., Li, Z. (2010, May). Kinetics of oxida
tionprecipitation of cobalt(II) from solution by ozone. Trans-
actions of Nonferrous Metals Society of China, Vol. 20, 42–45. 
doi:10.1016/S10036326(10)60009X

9. Golovko, D. A., Sharma, V. K., Suprunovich, V. I., Pavlova, O. V., 
Golovko, I. D., Bouzek, K., Zboril, R. (2011). A Simple Poten
tiometric Titration Method to Determine Concentration of 
Ferrate(VI) in Strong Alkaline Solutions. Analytical Letters, 
Vol. 44, № 7, 1333–1340. doi:10.1080/00032719.2010.511748

10. Pralong, V., DelahayeVidal, A., Beaudoin, B., G rand, B., Ta
rascon, J.M. (1999). Oxidation mechanism of cobalt hydroxide 
to cobalt oxyhydroxide. Journal of Materials chemistry, Vol. 9, 
№ 4, 955–960. doi:10.1039/A807689H

11. Behl, W. K., Toni, J. E. (1971). Anodic oxidation of cobalt in 
potassium hydroxide electrolytes. Journal of Electroanalytical 
Chemistry and Interfacial Electrochemistry, Vol. 31, № 1, 63–75. 
doi:10.1016/S00220728(71)800438

12. G hr, H. (1966). ber anodisch gebildete oxidische deckschich
ten auf kobalt in w sser l sung — I. Zur thermodynamic des sys
tems kobaltw sserige l sung. Electrochimica Acta, Vol 11, № 7, 
827–834. doi:10.1016/00134686(66)870585

increase The leVel of enVironmenTal safeTy for 
mechanical VenTilaTion of lighT-oil sTorage TanKs

page 67–72

This paper evaluated the environmental risk of degassing 
light oilstorage tank, by quantifying emissions of hydrocarbon 
vapors in the air. To determine the basic parameters of the degas
sing tank that is carried out by mechanical ventilation, it has been 
created test bench geometrically similar to RVS5000. Based on 
theoretical and experimental data, it is calculated the concentra
tion of harmful substances (hydrocarbons) in the air for degassing 
method using in Ukraine, at all stages.

Based on international experience, it is shown the need for 
hydrocarbon vapor recovery units, as in the current operation, 
and during the full decontamination. An analysis of existing 
and exploited in various countries systems for vapor recovery of 
hydro carbons is conducted.

The presence of the aerodynamic resistance in plants for hydro
carbon vapor recovery does not allow degassing tank using in 
Ukraine under the current regulations of the degassing process.

To improve the environmental safety of the degassing process 
of tanks, taking into account the need for a filtration system to 
trap hydrocarbon vapors and increase the overall efficiency of 
the degassing tank, it is proposed a fundamentally new ejector
vortex method of supplying fresh air into the space of the tank, 
based on which the new technology of mechanical ventilation of 
tanks was created.

Keywords: degassing tanks, mechanical ventilation, harmful 
substances, environmental hazards, degassing method.
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inTesificaTion of Tower gas washer in The soda ash 
ProducTion

page 72–77

The results of studies on the effectiveness of existing designs 
of soda production absorbers for purification of gas emissions 
from ammonia are given. The main sources of ammonia emis
sions from the production of soda ash production are defined and 
shortcomings of existing equipment are shown.

Protection of air from pollution by industrial emissions is one 
of the most important issues of our time that covers in one way 
or another almost all countries of the world, regardless of their 
level of industrial development. It does not recognize territorial 
borders.

Therefore, the creation of new designs of machines for clea
ning, improvement of the existing gas purification equipment is 
the only way to increase the volume of economic activity and the 
expansion of production.

Based on the analysis of design and the performance of the 
absorption apparatus it is proved expediency of creating a new 
structure of the vortex unit, which will increase the degree of 
purification, reduce the production area, which occupies the dust 
removal equipment, and reduce the energy costs of the cleaning 
process.

The authors have developed a new design of the vortex ab
sorber and materials are sent at obtaining a patent of Ukraine.

Keywords: soda ash, absorption, vortex absorber, bubble prin
ciple, mass transfer apparatus, gas emissions.
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