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Abstract

With the widespread application of nuclear energy, the amount of nuclear waste generated has been increasing year by year. How to
effectively treat and resource nuclear waste has become an important issue that urgently needs to be addressed. The paper explores
the latest developments in nuclear waste treatment and resource utilization technologies, with a focus on analyzing the potential
applications of physical, chemical, and biological treatment methods. Physical processing technology reduces the migration of
radioactive substances through solidification and heat treatment, while chemical processing technology achieves the separation
and recovery of heavy metals through chemical reactions. Biological processing technology utilizes the ability of microorganisms
to convert radioactive elements, providing new ideas for resource utilization. In the future, the development direction of nuclear
waste treatment and resource utilization should focus on interdisciplinary research, improvement of policies and regulations,
and strengthening of international cooperation to promote sustainable management of nuclear waste and ensure the safe and
environmentally friendly use of nuclear energy.
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