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NICKEL IN THE OILS OF THE DNIPRO-DONETSK BASIN OF UKRAINE 
 

Purpose. To research geochemical features of nickel in oils of existing deposits of the 

Dnipro-Donetsk basin and creation of their classification according to the content of this 

metal. 

Methodology. The factual basis of the work were the results of analyzes of metal 

content in oils from 36 deposits. Investigations of oil samples from these deposits for nickel 

content were performed using X-ray fluorescence analysis on the energy-dispersion 

spectrometer "Octopus" SEF 01. Spectrum accumulation time 600 sec. Preparation and 

analysis was carried out according to the standard ASTM D 4927 - Determination of the 

elemental composition of the components of lubricants by X-ray fluorescence spectroscopy 

with a dispersion of wavelength. 30 oil samples were analyzed from each of the 36 deposits. 

Findings. Previously, the authors considered and investigated the distribution patterns 

of individual elements in oil and coal seams [1-12]. Nickel contents in oil samples from 36 

deposits of the most significant oil and gas province of Ukraine - the Dnipro-Donetsk 

depression, experience significant variations (the difference in the medium concentration 

values for a sample of multi-deposits is about two orders of magnitude) with an average value 

of 6.88ppm ± 1.67. Taking into account the role of nickel concentration for fundamental 

scientific developments in the field of oil origin, the results obtained indicate heterogeneous 

mechanisms of its formation in this region. Despite the very weak, in the overwhelming 

majority of cases, the correlation between the nickel content and other geochemical and 

geological-technological parameters, it is necessary to take into account their statistically 

significant character. This in turn allows all parameters to be divided into a group genetically 

and / or paragenetically related to the accumulation of nickel in oil (vanadium content; zinc; 

chromium; total content of V, Zn, Cr, Mn, Co, Fe, Hg, Al; average productive capacity 

horizon; oil density values; oil viscosity values; resin content; formation water density from 

the productive horizon; sulfur content in oil; asphaltene content in it) and on a group of 

negatively associated with an increase in nickel content (manganese content; cobalt; iron; 

mercury; aluminum; current depth of the productive horizon; current temperature of the 

productive horizon; current pressure in the productive horizon; temperature of the initial 

boiling point of oil; paraffin content; salinity values of formation water from the productive 

horizon). 

The established high direct correlation between the contents of nickel and asphaltenes 

indicates the role of asphaltenes as the main concentrators of nickel in the oil of the studied 

fields. 4) Based on the results of cluster analysis, the vibrating mean values of nickel 

concentrations, which are significantly different from the same deposits and groups of 

deposits in established ranks, can be interpreted in terms of terminology, such as: abnormally 

low; low; lower than middle; middle; above average; high; abnormally high. The 

implementation of this approach makes it possible to visually compare and interpret in 

geological terms experimentally obtained all different-scale and diverse indicators of oil fields 

The scientific importance of the obtained results is in the development of the natural 

classification of oil deposits by nickel content, the identification of typomorphic features of 

the oils of the considered deposits and established that exactly asphaltenes from all oil 

fractions is main carriers and concentrators of nickel. The practical importance of the results 
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obtained is in establishing the average concentration and the ability to predict the nickel 

content in the oils of the studied deposits using the calculated regression equations. 
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