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Abstract

Hydrocarbon-oxidizing microorganisms are widespread in natural ecosystems, since the ability to
oxidize hydrocarbons is associated with the presence of enzymes of the oxidase group, with microorganisms
using oil and oil products as the sole source of carbon and energy in the microbiological decomposition of
hydrocarbons. The decomposition of oil and oil products in the soil under natural conditions is a
biogeochemical process in which the functional activity of a complex of soil microorganisms that ensure the
complete mineralization of oil and oil products to carbon dioxide and water is of crucial importance. The
search for effective indigenous hydrocarbon-oxidizing microorganisms, the creation on their basis of a full-
fledged specialized consortium of microorganisms and their introduction into the initial, cleaned environment
is one of the promising methods of purification with oil pollution in the oil-producing regions of Kazakhstan.

Among the new biological methods for cleaning soil from oil pollution, the most promising are the use
of a consortium based on immobilized microorganisms.

A correctly selected carrier capable of sorption of petroleum hydrocarbons preserves and maintains
attached cells in a viable state for a long time and protects them, especially at the initial stage of introduction,
from adverse environmental conditions, which increases the efficiency of oil destruction. Hydrocarbon-
oxidizing microorganisms have high emulsifying activity and sorption ability for expanded clay, optimal
conditions for biomass accumulation are: temperature 28-30 °C, pH =7 and 9.

It is recommended to use a consortium of oil-degrading microorganisms based on the native strains of
cultures Bacillus firmus S20, Bacillus subtilis PR28, Micrococcus roseus UD6-4, Micrococcus varians PR69
to clean the soils contaminated with oil and oil products in the Zhanatalap field in the Atyrau region.

It should be noted that after 8 months at the Zhanatalap field in the Atyrau region, oil destruction
amounted to 94.3% in the variant with the introduction of immobilized microorganisms on zeolite and
expanded clay. The results of the research are the basis for further development of technology for the
restoration of oil-contaminated soils in arid conditions of Kazakhstan.
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