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Central Ukrainian National Technical University, Kropivnitskiy, Ukraine 
Investigation of the Effectiveness of Coatings on the Basis of Zinc and Aluminum in 
Chloride-sulfide Media 

The aim of the study is to investigate the effectiveness of protective coatings: hot galvanizing, 
metallization aluminum and combined metal polymer: metallization aluminum with epoxy coating for possible 
protection against hydrogen sulfide corrosion. 

To determine the possibility of protection steels from hydrogen sulfide corrosion and corrosion 
cracking, zinc coatings, applied with hot dip galvanizing, metallized aluminum coatings, applied by electro-arc 
spraying and combined metallization aluminum + epoxy in media of different aggressiveness were investigated. 
It is shown that the application of zinc coating on 20 steel increases the corrosion resistance on average in 1.5 
times in model sea water (MSW) without hydrogen sulfide and almost in 2 times in the MSW saturated with 
hydrogen sulfide compared with that for non-coated 20 steel. In the NACE solution, the corrosion resistance of 
samples with zinc coating is sharply reduced, which indicates the inexpediency of the use of such coatings in 
acidic environments. Examples of aluminum coatings showed high corrosion resistance in MSW with different 
content of hydrogen sulfide and in NACE solution: the corrosion rate of steel with aluminum coating is reduced 
in ~7.3 times in the MSW saturated with hydrogen sulfide and in ~1.7 times in NACE solution compared to the 
corrosion rate of steel without coating. 

Investigation of the susceptibility to stress corrosion cracking showed that samples with an aluminum 
coating showed higher resistance to hydrogen sulfide stress corrosion cracking than samples without coating. 
And samples with a combined coating (metallic aluminum + Jotamastic 87GF) showed better protective 
properties than samples with aluminum coating. Aluminum coatings applied by the method of electric arc 
spraying on 20 steel and combined coatings can be recommended for the protection of metal surfaces in 
hydrogen sulfide media of different aggressiveness. 
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Volodymyr Kropivnyy, Prof., PhD tech. sci., Ludmila Molokost, lecturer, Olexandr Kuzyk, Assoc. Prof., 
PhD tech. sci., lena Kropivna a, Assoc. Prof., PhD tech. sci. 
Central Ukrainian National Technical University, Kropyvnytskyi, Ukraine 
Comparative Industrial Assessment of Graphite Deposits and Ores of Ukraine, 
Characteristics of Ore Concentration 

In the article the basic deposits of graphite in Ukraine, methods of enrichment of graphite ores 
depending on degree of their physical and chemical changes are considered, the industrial estimation is made, 
the most perspective objects for development are defined.  

On the example of the three largest graphite deposits of the Ukrainian shield, the problem of enrichment 
of graphite ores, as well as the principles of their separation into industrial types, the characteristic of graphite 
ores and properties of graphite, the use of graphite in industry are given. The properties of this mineral allow you 
to use it as and carbon in General, in all sectors of the national economy, science and technology. The main 
fields of application of natural graphite: - metallurgy (production of crucibles, foundry molds, refractories, anti-
stick paints);  - oil and gas industry;  -electrochemistry;  -engineering, aviation and space technology  (brake 
pads and pads, self-lubricating mechanical parts - bearings and pads). 

Peculiarities of graphite market conjuncture are determined that provides analysis of dynamics of 
extraction, production, consumption of mineral raw materials in Ukraine and in the world.  
graphite, graphite deposits, quality, reserves, ore concentration 
 

 (Received) 25.04.2019         (Reviewed) 30.04.2019 
             (Approved) 04.06.2019


