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Karelian shungite is a natural analogue of the glassy carbon. Possibility of application for shielding of elec-
tromagnetic radiation, in electro-thermal processes has been identified for shungite. This is due to its unique
electromagnetic properties [1]. Scientific and practical interest to shungite intensified after the finding in them
of fullerenes [2] and nanoscale fullerene-like structures, including onions [3]. Studies by probe microscopy
techniques have shown that fullerene-like globules form the main part of the shungite substance [4]. In the
presented work, an experimental detection of local electromagnetic properties of the shungite samples from the
various deposits has been realized; links of electromagnetic properties with structural and chemical features of
the shungites have been established. In addition, factors and mechanisms that determine the direction, nature and
degree of changes of the electromagnetic properties of shungites during geological processes were estimated.
We used the samples of high-carbon shungite from Karelia (carbon content of not less than 95%). Shungite
samples have been selected from the occurrences (Zazhogino, Maksovo, Nigozero, Chebolaksha, Shardonskie
Islands, Shunga), which differ in the genesis of shungite substance and PT-conditions of their formation. These
factors have determined to differences molecular and supermolecular structure of samples, elemental composition
and distribution of impurities. Investigation of surface topography of the samples and their local electrical
properties by method of spreading resistance mapping was performed using AFM Integra Prima (NT-MDT).
Elemental mapping was carried out on the surface of the SEM JSM6400 (Jeol) using X-ray spectrometer Link
ISIS.
It is established that a carbon globule is a major conductive structural element. Aggregates of carbon globules
form a comprehensive network of electrically conductive material in shungite, mainly in the form of chains of
contacting particles. Evaluation of structural factors does not give a direct relation between the parameters of the
molecular structure and the nature of the shungites conduction. Sizes of the globules are also not correlated with
the conductive properties of the samples.
The most interesting results were obtained when registration of the current-voltage characteristics in the voltage
range from -5 to 5 V. It is showed that the current-voltage characteristics of shungites depended on their geological
nature when registration of small currents. The migrational (vein) species of shungites showed electrical conduc-
tivity of metallic type, while redeposited species of shungites have semiconductor type conductivity. Analysis of
structural data and the results of local chemical analysis showed that the shungite conductivity type due primarily
to the nature of the distribution of impurity elements in the carbon matrix of shungite. The elements, contained
in shungite, formed intercalates, embedded between the graphene layers of carbon and nano-sized clusters,
isolated within the carbon layer [3]. This form of distribution of the dielectric elements (chlorine, nitrogen,
silica) significantly affects the conductive properties of the samples, despite the fact that their total content is less
than 3%. Local electro-conductive properties on the surface of shungites are heterogeneous. The heterogeneity
associated with nanoscale structural features and with intercalated basic alloy of silica and heteroelements.
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