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A phase-fleld model (PFM) for electrochemistry, in Wthh cations are driven by external charge with thermodynamics poten
has been reported about a bridge formation process in nanometer- scale switch and an electrodeposition process. However,
phase-boundary potential could not be expressed explicitly since the difference of inner potential between two phases was

ignored in these models. In this study, the PFM, which can treat the electrical current across the interface and phase-bound
potential, is formulated on the basis of the concepts of our previous model and the Poisson-Nernst-Planck (PNP) equation[3’

* Phase-boundary potential in 1-D and 2-D equilibrium states.
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Fig. 1-1 Dense growth from cupric
acetate solution in thin cell[1].

electrodeposition [2].
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Fig. 1-2 Morphological diagram for copper

equation. Fig. 3-3 Gibbs-Thomson effect of the

L electrode/electrolyte interface. D,

relationship with tip radius, p, in
steady growth(Fig. 3-10).
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Fig. 3-9 Tip radius in stability =~ Fig. 3-10 Relation of curvature
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The growth velocity had a
positive correlation with the
applied voltage and a
negative correlation with the
Y phase-boundary potential.
Fig. 3-5 Interface velocny as a function
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Fig. 3-4 Interface velocity as a

function of the applied voltage. of the phase-boundary potential.
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Fig.- 3-12 Morphologlcg—al;g;ram as functions of applied voltage
and phase-boundary potential.

Fig. 3-11 Snapshots of dlstnbutlons
of £and ¢in 2-dimensional system.
Tips of a-phase developed to direction of x, since the gradient of the electric potential was
concentrated in top of the tips (Fig. 3-11). The morphology that disturbed the interface
appeared conspicuously ‘as the phase-boundary potential was negative(Fig. 3-12).
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~4. Conclusion —— —

(" In this study, a phase-field model (PFM), which can treat the electrical current across the interface and phase-boundary potential, was newly formulated to analyze an |

electrode-electrolyte reaction. Using this model, it was confirmed that the relation between the chemical potential difference and the phase-boundary potential satisfied |

the Nernst and the Gibbs-Thomson. Related to the kinetics of the electrode-electrolyte interface, the dependence of the growth velocity of electrodeposits on the
applled voltage and the stablllty of the electrode- electrolyte interface during electrodeposition were examined as a function of the phase-boundary potential.
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