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In this thesis, basic research and development have been carried out on creation of element resources by nuclear
transmutation of fission products using nuclear reactors, which aims to propose a process of separation and transmutation
with high priority and feasibility. Firstly, important elements to be created by nuclear transmutation of fission products have
been selected by evaluating the creation rate, amount, specific radioactivity, and value as resources of each element created
from 40 elements in fission products. Then, palladium has been proposed as one of the most important elements. Secondly, a
reliability assessment of burnup calculation and evaluated nuclear data in the region of fission products has been performed
by comparison of the number density of created radioactive nuclide between neutron activation analysis using TRIGA reactor
of University of California, Irvine and burnup calculation using MVP-BURN code and JENDL-4.0. Thirdly, as focusing on
creation of palladium by nuclear transmutation of ruthenium and rhodium in fission products, a method of nuclear
transmutation using metallic target like a burnable poison rod in PWR has been proposed. Then, the creation rate, amount,
and specific radioactivity of created palladium have been estimated by burnup calculation using MVVP-BURN code. Finally,
an ability of silica based benzo-15-crown-5 ether resin for adsorption and elution of ruthenium, rhodium, and palladium has
been investigated. Then, for the before and after transmutation from ruthenium and rhodium to palladium, a method of
selective separation of palladium by column chromatography using the resin has been proposed. Therefore, the feasibility of
the proposed process of separation and transmutation of fission products, especially for creation of palladium, has been
shown.
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