Ionic Vacancy Formed in Electrochemical Reactions
under High Magnetic Fields
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Inviscid flow

Under high magnetic fields, the lifetime of ionic vacancy as well as the nanobubble formation
in electrode reaction was measured. lonic vacancy is a negatively or positively charged free
vacuum space of the order of 0.1 nm, produced in liquid solution. However, it has been
believed that the vacancy would be quite unstable. Using a concentric electrode system under
a vertical magnetic field (cyclotron magnetohydrodybnamic eletrode, CMHDE), in
ferricyanide/ferrocyanide redox-reaction, copper cathodic deposition and copper anodic
dissolution, we have actually measured the lifetime. As a result, it was clarified that the
lifetime is distributed from 1 ms to 1 s, coressponding to the intrinsic lifetime and the
nanobubble formation time, respectively. Then, with the same type of electrode system, the
microbubble grobules evolved from the collision of nanobubbles were successfully observed.

Y. Oshikiri', A. Sugaiyama®, M. Miura®, R. Aogaki®, I. Mogi’
' Yamagata College of Industry and Technology, > Waseda University, > Hokkaido
Polytechnic College, *Polytechnic University, "IMR, Tohoku University
Reference: Y. Oshikiri, R. Aogaki, M. Miura, A. Sugiyama, R. Morimoto, M. Miura, I. Mogi,
and Y. Yamauchi, “Microbubble Formation from Ionic Vacancies in Copper Anodic
Dissolution under a High Magnetic Field”, Electrochemistry, 83 (2015) 549.

WP Z BT DB G EEBITERTDAA 22 400E, B 0.1nm FEE DR B L /- E 22
53 DR A SO FF 5 OB BB A T EZ S > TR, | TIMIEEOFHFmafio.
ZDAF L ZEFLIRE LT E R C MHD JRAUCEVEZEL (LK) . T /TN ER T~ A7
NRTNEES D, 72V T /707D Redox G . SO BT K OGHDOIA R
BN TAA L 2L RO~ A 7T ORI L= (GK) .

PRED R A2 R 2, O ARG, B R, SOREE
VLR B ST PESE BN R R AR, * A R, AL T T S RE ) B 28 KA,
YIRS RE BRI B R, AL R e B A BT SR



