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Valence control of metal ions doped in glasses reacted with hydrogen gas
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Controlling valence state of metal ions that are doped in glasses has been
widely applied for turning optical properties. Here the reactions of hydrogen with Eu3+ and Cu2+
ions-doped Na20-Al203-Si02 glass was investigated and found that a completely different reduction
was occurring than results reported so far, which was primarily determined by the Al3+/Na+ ratio in
glass compositions. For the glass with Al3+/Na+ < 1, the Eu3+ ions occupied the interstitial
positions in the glass structure and were not reduced even under heating in H2 gas and the Cu2+ ions
were reduced via hydrogen to metallic Cu, distributing in glass body. For the glass with Al3+/Na+ >

1, on the other hand, the Eu3+ ions were reduced to the Eu2+, and the reduced Cu metal moved
outwards and formed a metallic film on glass surface. In these reducing reactions of the doped-metal

ions, the AI3+ ions play important role to form the OH bonds, where the doped metal ions are
reduced.
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