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In Ukraine shungite rocks within the boundary of the Mlynkovskii iron-
ore area of the Right-Bank Region of the Ukrainian Shield are 
discovered (2005). Until recently, due to lack of data, these specific 
carbon-containing formations of black color, massive texture and fine-
grained structure were called exclusively shungite-like rocks. Recent 
studies (2019) confirm their similarity to the world's known shungite 
rocks of Karelia. The conclusions are based on electron microscopy, 
spectroscopy, X-ray diffraction, isotope, mineralogical and petrographic 
examinations, physicochemical, derivatographic and descriptive 
analyzes. 

Shungite rocks are exposed within the Mlynkovskii area by several 
boreholes in three profiles. The fall of the crystalline rocks is steep, 
vertical. The chemical composition of shungites was studied with 20 
tests. 

The peculiarities of SiO2 and Al2O3 distribution in the section of 
shungite rocks of the Mlynkovskii area were investigated. 

 

. 

In the upper section of the shungite rocks (Figure 1), the content of 
SiO2 decreases with depth, with a difference of SiO2 content by 1.62 
times (by 29.9 mass %). And the content of Al2O3 increases, with the 
difference in Al2O3 content is 1.64 times (3.7 mass %). Thus, there is 
an inverse correlation between SiO2 and Al2O3 content in shungites. 

In the middle section of the shungite rocks (Figure 2), the distribution 
of SiO2 and Al2O3 is fairly uniform. Thus, SiO2 content in shungites 
ranges from 51.8% to 59.6% (with a maximum difference of 7.8 mass 
% or 1.15 times). Al2O3 content in shungites ranges from 10.2% to 
12.8% (with a maximum difference of 2.6 mass % or 1.25 times). 

In the lower section of the shungite rocks (Figure 3), the SiO2 content 
increases with depth, with a difference of SiO2 content 1.48 times (by 
24.5 mass %). And the Al2O3 content decreases, with the difference in 
Al2O3 content is 1.67 times (4.7 mass %). Here, as in the upper section, 
there is an inverse correlation between the content of SiO2 and Al2O3 
shungites, but with a different sign. 

Figure 1 Distribution of SiO2 and Al2O3 in the 
upper section of shungite rocks (borehole 2303; 

tests intervals: 21.6 – 33.6 m) 

The correlation diagrams of SiO2 – Al2O3 and (Al2O3 / SiO2) – (Fe2O3 + 
FeO + MgO) (Figures 4, 5) show a clear division of shungite rocks of 
the Mlynkovskii area into two groups. For Group I shungites (16 tests), 
the correlation coefficient between SiO2 and Al2O3 is close to zero (no 
linear correlation). Concerning Group II shungites (4 tests), a clear 
inverse (linear) correlation between the silicon and aluminum content is 
observed. 

 

 

Figure 2 Distribution of SiO2 and Al2O3 in the 
middle section of shungite rocks (borehole 2302; 

tests intervals: 141.3 – 174.0 m) 

Figure 3 Distribution of SiO2 and Al2O3 in the 
lower section of shungite rocks (borehole 2444; 

tests intervals: 245.0 – 262.5 m) 

The average content of SiO2 and Al2O3 in Group I shungites in the 
upper, middle and lower sections of the shungite-containing thickness of 
the Mlynkovskii area is shown in Figure 6. 

In the upper section, the content of both components (SiO2 and Al2O3) is 
the lowest. And in general, from the top down (to depth), there is direct 
correlation between the average silicon and aluminium content. For 
group II shungite rocks, this correlation is the inverse. 

 

 

Figure 4 Correlation of SiO2 and Al2O3 in the 
shungite rocks of the Mlynkovskii area (20 tests) 

Figure 5 Correlation of (Al2O3 / SiO2) and (Fe2O3 
+ FeO + MgO) in the shungite rocks of the 

Mlynkovskii area (20 tests) 

Figure 6 The average content of SiO2 and Al2O3 in the upper, 
middle and lower sections of the shungite-containing thickness of 

the Mlynkovskii area (Group I shungites). 1 – Al2O3; 2 – SiO2 

The Group I of shungites of the Mlynkovskii area stratigraphically forms 
the middle-upper part of the shungite-containing thickness, and the 
Group II of shungites – mainly the lower part of the shungite-containing 
thickness.  

For Group I shungite rocks the correlation coefficient between silicon 
and aluminium content is almost not expressed, and for Group II 
shungite rocks there is a clear inverse (linear) correlation between silicon 
and aluminium content. 

 

 


