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Interaction of Liquid CsIO; with a Polycrystalline UO, Solid Surface

Hiroto ISHIT"*, Yuji OHISHI', Hiroaki MUTA', Masayoshi UNO® and Ken KUROSAKI*?

'Graduate School of Engineering, Osaka University, 2-1 Yamadaoka, Suita-shi, Osaka 565-0871, Japan
*Research Institute of Nuclear Engineering, University of Fukui, 1-3-338 Kanawacho, Tsuruga-shi, Fukui 914-0055, Japan

Institute for Integrated Radiation and Nuclear Science, Kyoto University, 2 Asashiro-Nishi, Kumatori-cho, Sennan-gun, Osaka
590-0494, Japan

(Received November 27, 2019; accepted in revised form April 15, 2020; published online July 21, 2020)

Understanding the behavior of melted volatile fission products (FPs) on the fuel contributes to
the precise assessment of the release behaviour during a severe nuclear accident. A previous study re-

vealed that liquid Csl shows abnormally high wettability with measured contact angles of almost zero
degrees against the polycrystalline UO, solid surface. [K. Kurosaki et al., Sci. Rep. 7, Article number:
11449 (2017).]. In this study, we focus on the melting behavior of CsIO; and revealed that liquid
CslO, also shows high wettability on the polycrystalline UO, solid surface. However, after melting,
CsIO, decomposed and only Cs reacted with the polycrystalline UO, solid surface and I was only ab-
sorbed on the solid surface. When the Csl had melted on the polycrystalline UO, solid surface, both Cs
and I were able to penetrate inside the UQO, pellets. In short, when Cs and I exist as CsIO,, Cs and I
will be separately released during severe accidents. These findings suggest that the release mecha-
nisms of Cs and I could be strongly affected by the chemical species in the irradiated fuels.
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Table 1 Experimental condition for the sessile drop tests
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Ar (Purity: 99.999%)

10 pictures/sec.
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Diffraction angle 26 [Cu-Ka, degree]

Fig.1 Powder XRD pattern of CsIO, used for the sessile
drop tests
The lattice parameters of measurement CsIO, pow-
der and reference data'” are shown in the figure.
(The Ka2 peaks were stripped.).
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Fig. 2 XRD patterns of UO, powder and single crystalline
YSZ used for the sessile drop tests
The lattice parameters of measurement UO, powder

15)

and reference data' are shown in the figure. (The

Ka2 peaks were stripped.).
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Fig. 4 Cross-sectional observation results after the sessile
drop test for liquid CsIO, on polycrystalline UO,
(a) SEM image and (b, ¢, and d) EDX mapping im-
ages for U, Cs, and I, respectively.

Fig. 3 Melting behavior of CsIO, on solid surfaces
(a) polycrystalline UO,, and (b) YSZ(111) plane.
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Fig. 5 Surface observation results after the sessile drop
test for liquid CsIO, on polycrystalline UO,
(a) SEM image and (b, ¢, and d) EDX mapping im-
ages for U, Cs, and I, respectively.
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Fig. 6 Thermogravimetry (TG) and differential thermal analysis (DTA) measurement curves
(a) CslO; powder, (b) CsIO, powder +UQO, powder, and (c) CsI powder +UO, powder.
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