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Tab.1 Parametersof nonlinear leas square fitting by eq. (1)for A and B and C zonesin Fig 3
oy P.(A ,B) P, (A B) P.(O) R(0)/10°3 n r2
[ mA-cm” 2 /s ? /mA-cm” 2 /s ? /mA-cm” 2 /st
-0.17 0.092 0.018 0.055 5.28 0.41 0.48
-0.15 0.042 0.007 0.032 3.42 0.26 0.42
-0.14 0.027 0.004 0.024 2.80 0.16 0.38
-0.13 0.018 0.002 0.013 1.80 0.14 0.32

*1 P (A ,B) , P> (A ,B) s Pl(C) Pz(C) A B C
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Tab. 2 The rate condants o nucleation for AB zones and C zone and
the charges of adorption and nucleation for AB zonesin Hg. 2

* ko B 1070 k™10 kp10°° kP 10°®  Qu(AB)  Quuc(AB) Qnwc(AB)/ Qu(AB)

BV
mol-cm™ %s? 10°°C/ cm?
-0.17 3.40 3.40 1.00 1.00 0.85 2.56 0.75
-0.15 1.40 1.40 0.66 0.66 0.62 3.00 0.83
-0.14 0.67 0.67 0.%4 0.%4 0.42 3.80 0.90
-0.13 0.39 0.39 0.35 0.3 0.44 4.50 0.91

R e Ko™, Kep® N® =10%m"? N°=10cm™? AB C
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Tab. 3 The parametersfitting current trandent curvesin Fg. 6 by equation (5) and rate condants
for perpendicular and pardle growths

oy Ps Py n r Koep/ 107 % Koara /1078 Kyga? /107 M
/mfem™® /ol 2 /mAom™? /st mem€?t  /roem & Jroem &t
-0.25 0.68 0.24 1.14 0.75 3.5 4.6 4.6
-0.23 0.62 0.12 0.73 0.52 3.2 2.3 2.3
-0.22 0.57 0.04 0.70 0.28 3.0 0.7 0.7
-0.20 0.54 0.01 0.51 0.16 2.8 0.3 0.3

-0.17 0.45 0.01 0.45 0.12 2.3 0.2 0.2
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Nucleation and Crydd Qowth of R Hectrodepostion on
Roly CGrygd Au Microdisc Hectrode

TAO Zhi-yong, L IU Pei-fang”
( College d Chemistry and Molecular Science, Wuhan University, Wuhan 430072, China)

Abstract :Based on the Aeischmann’ s nodel of nucleation and crystal growth for eectrodeposition
combined with the Barradas Bosoo’ s adsorption nucl eation nodel for e ectrochemica phase formation , the
chronoanperometry was well fitted for Pt deposition on polycrysaline Au micro disc eectrodes (30H min
diameter) in different H,PtQg concentrations at different over-potentials. The initia sage of Rt depostion
in dilue H, Qg could be interpreted by the nodel of H, RO adorption combined with ingantaneous
nuclegtion and two-dimensond cylindrica growth. The rate congant of the two-dimensond growth in-
creased linearly with overpotential . Then the depost grew layer by layer and the rate condant increased
ron-linearly with overpotertid . In contrag to the Stuation in dilute solutions, Rt depodtion in higher H
Rde concentrations was found to follow the mechanism of adsrptionringantaneous nuclestion and three-
dimensonal cone growth. The rate congant of perpendicular growth ( kpep) gppeared two orders of magni-
tude larger than that of paralel groath (kpara) @nd increased linearly with overpotential . However , the
Kpara iNCreased with overpotential in S shape. Both kpep OF kpara in concentrated ol utions were larger than
the growth rate congant in dilute ol utions.

Key words: Hectrodepodtion , Nucleation and cryga growth , Hectrodepodtion o Bt on Au , Mi-
croel ectrodes
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