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NaCl and KCl assisted-growth of RuO2 nanowires by atmospheric pressure
microwave afterglow.
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The group of M.K. Sunkara proposed an original process [1] to grow metal oxide

nanowires at ultrahigh rates (on the scale of a minute) by atmospheric plasma. It is

based on the combination of a transition metal or a transition metal oxide with an

alkali salt to produce a powders mixture which is treated by a plasma at atmospheric

pressure. This process has some similarities with the hydrothermal synthesis

technique.

We showed recently that the synthesis of RuO

2

 nanowires was possible locally by

applying an atmospheric microwave micro-afterglow on a ruthenium substrate [2]. The

oxidation mechanism is two-fold. First, a nanostructure made of lamellae separated

by 20-50 nm covers the whole surface [530 K - 820 K]. Second, localized bunches of

nanowires are distributed randomly, their growth being driven by the local stress that

depends on the presence of emerging defects, probably screw dislocations [2].

In this work, we study the influence of two alkali salts, NaCl and KCl, deposited as

micrometric crystals on the surface. The presence of these crystals enhances the

growth of the nanowires all around them, created a circular area where nanowires are

found. Their average length decreases radially, from the crystal outwards. KCl

crystals, because of their sharper faces than NaCl, are visibly etched. TEM analyses

show that, for a given salt, different shapes of nanowires are synthesized. The growth

mechanism in our conditions seems to be very different from the mechanism

proposed by Kumar et al. [1] because of the low temperatures of the micro-afterglow

compared with direct plasma ( T ~1300 K [1] vs T < 800 K [2]).
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