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Extraction Behavior of High Valence Metal Oxide Nanoparticles by Cloud Point Extraction
using Zwitterionic Surfactant ('JAEA, *Fukushima Univ.) O Taichi Nakagawa,'? Reika
Suzuki,? Makoto Matsueda,' Motoki Terashima,' Kazuki Iijima,' Yoshitaka Takagai’

For the purpose of the decommissioning of the Fukushima Daiichi Nuclear Power Plant, we
are developing a method to determine the properties of fuel debris from the composition of
metal particles in the reactor water. Since the metal particles in the stagnant water are expected
to be extremely dilute, concentration is necessary for their analysis. It has been shown that the
cloud point extraction method using the temperature phase transition phenomenon of
surfactants can be applied to the separation and extraction of gold and silver nanoparticles'?,
but no knowledge has been obtained regarding its application to high valence metal oxide
particles that are expected to exist in stagnant water. In this study, we focused on zirconium,
which is used as a material for nuclear fuel pellet cladding, and investigated the applicability
of zwitterionic surfactants (3-(nonyldimethylammonio)propyl sulfate:Co-APSO4) to the
extraction of its oxide particles. Zirconium oxide particles (particle size 119 + 48 nm) were
mixed with Co-APSO4 (phase transition temperature 65°C) and cooled for cloud point
extraction, resulting in 99% extraction.
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Fig. 1 Extraction scheme of metal nanoparticles by zwitterionic surfactant
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