Bioremediation of radioactive waste is an application of bioremediation based on the use of bacteria, plants and fungi (natural or genetically modified)
to catalyze chemical reactions that allow the decontamination of sites affected by radionuclides. These radioactive particles are by-products generated

as a result of activities related to nuclear energy and constitute a pollution and a radiotoxicity problem due to its unstable nature of ionizing radiation ot bl |5l i e |
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emissions. The species involved in bioremediation processes are able to influence the properties of radionuclides such as solubility, bioavailability and
mobility to accelerate its stabilization, and to do their function in situ or ex situ.
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The diversity of bioremediation techniques are being set up as an ecological and economic alternative to conventional strategies, which are based on

physical extraction and containment of waste with an estimated cost to be in excess of a trillion dollars in the US.
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Injection of protein source (whey powder) to stimulate the growth
of microorganisms in the Snake River Plain Aquifer (Idaho, US)
and remove tritium.

Phytovolatilization
Two different kinds of radioactivity can be found in the Earth: natural (caused mainly by cosmic rays) and anthropogenic (from human

sources). The International Atomic Energy Agency (IAEA) distinguishes six levels according to different parameters like heat released

and half-life of the radionuclides. Long lived radionuclides with high activity are the most hazardous; they produce chromosome
aberrations, cancer, reproductive deficiencies, reduced seed germination, burns and even death. So they need to be stored in deep,
stable geological formations usually several hundred metres or more below the surface.
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Depiction of phytoremediation strategies. Radionuclides can not be phytodegraded
but converted to more stable or less toxic forms.
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‘ i_',‘?t. Deinococcus radiodurans (left) and
Geobacter sulfurreducens (right) are widely
used bacteria for bioremediation of
radionuclides due to their capabilites.
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