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Kazakstan is one of the countries with the largest geological resources possessing, together
with a variety of mineral raw materials, large bodies of non-traditional organic fossils: high-
viscous oils (HVO), oil-bitumen rocks (OBR), oil shales (OS), coal shales (CS) and others. This
fossils, playing a role of specific natural sorbents, concentrate large quantities of rare and
scattered elements. Of the latter group, one of the most valuable elements is vanadium. From the
scientific point of view it may provide valuable information about the origin and migration
peculiarities of organic fossils. And, in practical relations, it is one of the most important
migration elements which is used largely in metallurgical industry. Simultaneously vanadium may
present a certain risk, because it is released to the environment on burning of oil and oil products,
decreases the activity and selectivity of catalyzators in the processes of catalytical cracking, may
contribute to an enlarged wear of various engines due to its presence in oil products, etc..
Therefore, it is necessary to study the content of vanadium in organic fossils and in products of
their processing.

The most traditional ways of determination of vanadium by chemical, physical-chemical
and physical methods are based on the preliminary decomposition of samples. This essentially
complicates analysis and may lead to additional errors. Besides, most of these methods have
unsatisfactory detection limits, usually > 1 ppm. This does not exclude a possibility of their use for
routine analyses, but for many purposes it is necessary to have methods without sample
decomposition and possessing a lower detection limit, < 0.1 ppm. Such requirements, may be
largely fulfilled by applying nuclear-physical methods of analysis (NPMA).

In this paper, results are presented of several year investigation to study possibilities of the
NPMA for the determination of vanadium in organic fossils and applications of these methods to
scientific and practical tasks. For these purposes, various versions of activation analysis (AA),
X-ray fluorescence analysis (XRFA), electron spin resonance (ESR) spectroscopy and atomic
emission with inductively coupled plasma spectroscopy (AES-ICP). Advantages and pitfalls of
individual methods are discussed. The techniques developed can be used for estimation and
calculation of stocks of vanadium in organic fossils at the territories of Kazakstan, Tatarstan and
along the Volga-river. Analysis results helped in discovering new, industrially important deposits
of this valuable metal. Quantitative determination of vanadium was carried out at different stages
of technological processes of its extraction from HVO and OBR. Results of analyses allowed to
reveal the most effective versions of technologies of demetallization of these fossils. Content of
vanadium was also studied in different locations of HVO-deposits being explored by the method
of inside-stratum burning. Results of analyses showed that the concentration of vanadium in oil
decreases considerably with increasing temperature, that is, a considerable part of vanadium (up
to 60 percent) may be lost irretrievably. Thus, for the exploration of these deposits a method of
vapor-thermal influence onto the stratum was recommended, by using of which the loss of
vanadium is insignificant. The analytical results obtained, as well as the recommendations drawn
at their basis, are used for scientific and practical purposes in order to solve the problem of the
complex exploration and processing of natural resources.
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