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Effect of Ion Drift on Two-Dimensional Electrochemical Deposit
around Circular Plate

Oose OKUTANI, Tsunemasa IRIE,
Hidenori SHITAMOTO and Takashi NAGATANI

This paper presents the experimental and simulation results for thin-layer electrochemical
deposition around the circular plate. The effect of the ion drift on the electrochemical deposit is
investigated by using the experimental method of electrodeless reduction of silver ions from a AgNOs
aqueous solution. For comparing with the experiment, a Monte Carlo simulation is carried out for
the two-dimensional thin-layer electrochemical deposit around the circular plate. The mass transfer
(diffusion and electric migration) and the surface reaction are taken into account in this simulation.
It is shown that the experimental growth process of the electrochemical deposit is consistent with the

Monte Carlo simulation result.
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Fig.1 Test cell
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Electrochemical

(a-1) Time:18min (b-1) Time:9min

(a-2) Time:60min
(a) [AgNO3]=0.05M

(b-2) Time:28min
(b) [AgNO3]=0.2M

Fig.2 Experimental result
Applied voltage : V=0V
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Fig.3 Plot of length vs. time

Applied voltage : V=0V
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Fig.4 Experimental result

[AgNO3]=0.2M
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Fig.5 Plot of length vs. time
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Fig.7 Model of multiparticle
Monte Carlo method
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(a) Ic=0.05 () Ic=0.2
P22=0.9 P22=0.05
Fig.8 Simulation result (D =0 )

(a) D,=0.03
Fig.9 Simulation result ( Ic=0.2, P22=0.05)

() D,=0.05
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(a) Number of deposited particles = 0

(b) Number of deposited particles = 3000

Fig.10 Equipotential lines and distribution of
current ( I¢c=0.2, P22=0.05)
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Number of deposited particles = 3000

Fig.11 Profile of particle concentration
(I¢=0.2, P22=0.05)
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