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Quantum chemical optimization of nano-particle constituent elements eliciting a
self-extinction to the ignitible liquid metal and evaluation of its flowability
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We compared the sodium-water reaction in vapor sodium phase at 1273 K with
that in the sodium/metal multiphase domain by applying the accelerated quantum chemical molecular
dynamics method.

When a water molecule collides with the surface of sodium medium, a water molecule collides from
the hydrogen atom side, and the negatively charged hydrogen atom forms sodium hydride, and they
become hydrogen molecule. Whereas, in sodium over the titanium, newly generated hydrogen molecules
are negatively charged and staying around the titanium surface. Produced hydrogen molecule is
difficult to scatter vigorously like on the sodium surface. The difference in this hydrogen
morphology is considered to be a deterrent factor of the sodium-water reaction.
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