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In this study, we targeted on the fine particles containing radioactive Cs
collected from the surface of the FDNPP area. The local area in the particles were analyzed using a
local structure analysis system consisting of Focused lon Beam machine (FIB) and Scanning
transmission Electron microscope (STEM: Energy dispersive X-ray analyzer was built in STEM).
It was clarified that weathered biotite particles containing radioactive Cs are heterogeneous
structures in which biotite-like and vermiculite-like structures are mixed. In addition, by modeling
the structural characteristics of particles and performing simulations based on computational
chemistry, It was suggested radioactive Cs ion is adsorbed to K-ion site in weathered biotite
particles, which stabilizes Cs ion in the particles.
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Fig.1 Powder X-ray Diffraction patterns of biotite p 12 — 06
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Fig.2 Single crystal X-ray Diffraction patterns
standard biotite and weathered biotite

Table2 Lattice parameter of biotite

Measurement Refrence

Standard Weathered R0 o
biotite biotite Biotite ~ Vermiculite

a(nm) 0.535 0.531 0.532 0.533
b (nm) 0.926 0.920 0.921 0.918
c (nm) 1.022 2.875 1.011 2.885
La 90 90 90 90
ZB 100.1 971 100.1 933
VA 90 90 90 90
Crystal . o . .
system Monoclinic Monoclinic Monoclinic Monoclinic
ng:js C2m(#12) C2c(#15) C2im(#12) C2lc(#15)
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Fig.3 STEM images of biotite
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Fig.4 EDX spectrum of weathered biotite
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Fig.5 Quantum chemical simulation model of weathered biotite
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