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Chromium in the coal seams of the Chervonoarmiiskyi 

geological and industrial area of Donbas  
 

Chervonoarmiiskyi geological and industrial area is located on the monoclinic 
slope of the south-western wing of the Kalmius-Toretsk hollow.  

The object of research is the main coal seams of the Chervonoarmiiskyi 
geological and industrial area of Donbas. 

The purpose of research is to establish the regularities of chromium distribution 
in the coal of the main working seams of the Chervonoarmiiskyi geological and 
industrial area. 

The collected material characterizes the content of chromium in 56 coal seams, 
which belong to the  suite С1

4 (seam d4), С2
1 (seams f0

5, f0
7, f1), С2

2 (seams g1, g1
2н, 

g1
2, g1

3, g1
4), С2

3 (seams h1
н, h1, h4, h5, h6, h8, h10, h10

1), С2
5 (seams k3, k5

н, k5, k5
в, 

k6, k7, k7
1, k7

1+2, k7
2, k8

н, k8), С2
6 (seams l1, l1

в, l2
1, l3, l3

в+н, l3
в, l4, l4

в, l5, l5
1, l6, l7

н, 
l7, l7

в+н, l7
в, l8

н, l8, l8
1) and С2

7 (seams m2, m3
н, m3, m3

1, m4
0, m4

2, m4
2+2в, m5

1в, m6
1 

and m6
2) lower and middle parts of the coal period. 2814 occurrences of chromium in 

coal seams of the area were used in the research. The most representative (more than 
33 analyzes satisfy the requirements of accuracy and reproducibility [1-2] and 
relatively evenly distributed over the area) results were obtained in 38 seams. 

On the clusterization dendrogram of seams by chromium content (Fig. 1), the 
first cluster is composed by seams with a low content (from 7 to 22 g / t, with a 
cluster average of 16 g / t), the second cluster – seams with the middle content  (from 
24 to 30 g / t, with a cluster average of 25 g / t), the third cluster – with abnormally 
high concentrations (from 37 to 73 g / t, with a cluster average of 46 g / t). 

In the structure of the first cluster there are three nested clusters: 1.1 – formed 
by seams with abnormally low chromium concentrations in coal (from 7 to 12 g / t, 
with a weighted average of 9 g / t in the cluster); 1.2 – combines seams with 
chromium content from 14 to 17 g / t, with a cluster weighted average of 16 g / t; 1.3 
– formed by seams with chromium concentrations in coal from 19 to 22 g / t, with a 
cluster weighted average of 21 g / t. 

To identify the main factors controlling the chromium accumulation in the coal 
seams of the area, correlation and regression analyzes of its concentration with the 
main technological indicators and petrographic composition of coal were performed. 
In the area as a whole, there is a statistically significant relationship between the 
chromium content in the coal of the area and ash content. 
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Fig. 1. Clusterization dendrogram by the weighted centroid method of coal 

seams of the Chervonoarmiiskyi geological and industrial area of Donbas by 
chromium content 

Also in the whole area in all studied seams there is a slight increase in the 
concentration of this element with increasing degree of coal carbonization, 
complicating the structure of the seams and reducing their thickness, increasing the 
number of intraformational mineralized seams and the content of lipoid components. 
There is no statistically significant association between chromium concentrations and 
total sulfur content and epigenetic mineralization, as well as roof and soil lithology. 

For the purpose of visualizing the qualitative analysis of the general form of 
distribution of the values of  chromium concentrations in the coal seams, histograms 
of the distribution of the normalized content of these elements were constructed 
(Fig. 2). 
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Fig. 2. Histograms of the distribution of the normalized chromium content in 
the coal seams of the Chervonoarmiiskyi geological and industrial area of Donbas 

For convenience of their visual comparison with histograms of distributions of 
other toxic and potentially toxic elements, the basic technological parameters, 
petrographic structure and other characteristics of coal all values of concentrations 
are normalized. 

Analysis of the constructed histogram of the distribution of normalized 
chromium content allows to establish: the distribution of the main part (87% of all 
results) of the sample is close to the lognormal distribution law and placed in the 
range of  0,0-0,417 with a mode in the range of 0,25-0,333, which corresponds to 
chromium content in coal seams:  23-28 g / t;  there are two clearly expressed 
abnormally high intervals of values: 0.583-0.75 and 0.917-1.0, which correspond to 
the concentrations of chromium in the coal seams: 44-56; 67-73 g / t. 97% of their 
occurrence is due to the influence of the values of chromium content in the coal 
seams: g1

2н, k5, k7
2 і k8. 

The significance of the differences between the sample’s mean concentrations 
of chromium in the coal of the nearest stratigraphic sections of seams and suites was 
established using the program STATISTICA 7 [3] by calculating the t- criteria and U- 
criteria of Mann-Whitney (as the most powerful nonparametric alternative of t- 
criteria) with significance level p ≤ 0.05. 

As a result of the study, the following conclusions can be made:  
– The accumulation of chromium in the coal seams of the area is polygenic and 

polychronic. The main form of these elements is sorbed (on clay minerals and 
fusenized microcomponents). 

– The distribution of the main part of 87% of the sampling population of 
chromium concentrations in the coal of the area is described by the lognormal law, 
with a mode in the range of 23-28 g / t. The entire sample size is characterized by an 
average value of 23±1, with a variance of 118, a standard deviation of 11, an 
asymmetry factor of 1.95±0.05 and an excess coefficient of 6.31±0.09. 

– The average values of chromium content in the main working coal seams of 
the area are significantly lower than the maximum concentration limit in coal. 

– The calculated sample mean values of chromium content can be used to 
correlate the main coal seams of the area. 
References 

1. Beus А.А. 1981. Geochemistry of lithosphere. Nedra, Moscow, 335 p. 
2. Havryshyn А.I. 1980. Assessment and quality control of geochemical 

information. Nedra, Moscow, 287 p. 
3. Borovykov V.P. 2001. STATISTICA: Art of data analysis on a computer. 

For professionals. St. Petersburg, 658 p.  
 

  


	001 ОК
	002
	004 Contents2021
	Ihor Plakhotnik Top 10 programming languages 2020-2021


