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Study on conductivity of ruthenium compounds in nuclear waste glass
melt

—Research Report on solidification of high-level liquid waste—
(Document on Collaborative Study: JNC Cooperative Research Scheme on the Nuclear Fuel Cycle)

Masaru Yamashita* Tomoko Akai* and Hiroshi Yamanaka* Ken-ichi Sasage**

Abstract

Detail understanding on dissolving and crystallizing behavior of ruthenium compounds
which separate and crystallize from glass melt during vitrification of high-level liquid waste is
important in order to ensure stable operation of the glass melter.

In this study, effect of melting temperature, ruthenium content and ruthenium
chemical form on dissolving and crystallizing behavior of ruthenium in glass melt were
examined by means of microscope observation, transmission spectra measurement and
electrical conductivity measurement of glass containing ruthenium.

As the result, these were found that (1) a part of ruthenium dissolve in glass melt as
four-valent ruthenium ion at high temperature such as over 1400 degree centigrade, but their
solubility are not so much (approximately less than 0.03 mass%), (2) at melting temperature in
engineering glass melter (under 1200 degree centigrade), as solubility of ruthenium are very low,
almost all of the ruthenium separate as ruthenium dioxide and precipitate, (3) even if
ruthenium dissolve at high temperature over 1400 degree centigrade, in case of ruthenium
content is high like high-level liquid waste, dissolved ruthenium ions are immediately separate
during glass temperature declines. Also, (4) in case of ruthenium are in the form of nitrosyl
nitrate solution, they decompose at low temperature under softening temperature of glass frit
and form ruthenium dioxide, (5) size and shape of the ruthenium dioxide crystals are
determined by size of space between glass grains, (6) effect of other components in liquid waste

on size and shape of ruthenium dioxide crystals are little, were clarified.

National Institute of Advanced Industrial Science and Technology (AIST)

Vitrification Technology Section, Waste Management Division, Tokai Reprocessing Center,

Tokai Works, Japan Nuclear Cycle Development Institute (JNC)
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