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ABSTRACT

Microstruciure evolution including morphological change in the vicinity of the electrodes, porosity change
and grain houndary migration was observed in polycrystalline CoQ subject to electric fields at 1100 and 12107
in awr. At the cathode, the transported cations react with oxygen in the surrounding to form new lattices,
while, at the ancde, the reverse reaction occurs leading to lattice annihilation. Lattice {formation also takes
place at the surface of pores near the cathode inducmg pore-filling effect. Grain boundary migration was found
to be enhanced or retarded depending on the field direction. It is therefore imphed thal the driving force
ol grain boundary migration is the vectorial sum of the curvature-induced chemical potential gradient and
the electric field applied.
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Fig. 1. Schematic diagram of the experimentaf set-up;
two pieces of polycrystalline CoO (denoted by
P) are sandwiched with a slab of single crystal-
line CoQ (denoted by S) in between. The em-
bedded inert markers are Pt powders of submi-
cron size.
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Fig. 2. Cross sections in the vicinity of the anode (a)
and the cathode (b) after a current of 25 A/cm?
was passed for 48 hours at 1210C in air. A
new layer of CoQ has outgrown the cathode
of Pt-net and -paste (dencted by A and B, res-
pectively), which locates the original surface of
the polycrystalline CoQ, and the two microstru-
ctures turned surprisingly different.
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Fig. 3. Enlarged view of the cathode rtegion, Fig 2(h),
the microstructure is almost pore-free and of
larger grain size in contrasl with that of the
anode region, Fig. 2(a).
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Fig. 4. Microstructure across Lhe two polyerystals in Fig. 1, after a current of 15 A/cm® was passed for 120 hours
al 1100T in air: {a) for the polycrystal lo the righl (the cathode siwde) and (b} for one to the left (the
anode side) of the single crystal slab, respectively
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Fig. 6. Position of the boundaries between the single crystal and the polycrystals of Fig. 1, after a duration of
120 hours al 1100C in air: (a), with ne currnet passed; (b) and (¢), with a current of 15 A/cm? passed
to the right. The Pt-markers {indicated by the arrows) locate the initial position of the boundaries. Migration
of the boundaries was enhanced in (b) and retarded m (c) by the currenl passed.

= Anode

Fig. 7. An example of the dramatic enhancement of
single crystal/polycrystal boundary migration by
an electric current; 25 Afem® for 48 hours at
1210 in air. The arrow and the dashed line
indicate. respectively, the migrated boundary
and the original location of the boundary.
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