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Abstract : The electrochemical characteristics of two distinct adsorption sites of H at the polycrystalline Pv0.2 M
LiOH aqueous electrolyte interface have been studied using the phase-shift method. At the forward and backward
scans, the under-potentially deposited H (UPD H) peak occurs on the cyclic voltammogram. The transition region
on the phase-shift profile or the Langmuir adsorption isotherm occurs at ca. -0.66 to -0.96 V vs. SCE. At the tran-
sition region (ca. -0.66 to -0.96 V vs. SCE), the equilibrium constant (K) for H adsorption transits from 18.5 to
40X 107 and vice versa. Similarly, the standard free energy (AG,q) of H adsorption transits from -7.2 to 25.1 kJ/
mol and vice versa. The under and over-potentially deposited H (UPD H and OPD H) on the poly-Pt surface act
as two distinguishable electroadsorbed H species. An exothermic reaction occurs at the UPD H range. Both the UPD
H peak and the transition region are attributed to the two distinct adsorption sites of the UPD H and OPD H on
the poly-Pt surface.

Key words : Adsorption site, Adsorption isotherm, Potentially deposited H, Phase-shift method, Polycrystalline Pt
electrode
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Fig. 1. The XRD patterns for the prepared Pt on different positions.
(a) Vertical and (b) horizontal directions.
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Fig. 2. The typical cyclic voltammograms (fifth scans) at the poly-Pt/
0.1 M H,SO, aqueous electrolyte interface. Surface area: 0.071 cm?
Scan rate: 30 mV/s. Scan potential: 0 to (a) -0.28 V and (b) -0.45 V
vs. SCE.
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Fig. 3. The typical cyclic voltammograms at the poly-Pt/0.2 M
LiOH electrolyte interface. Scan potential: 0 to -0.98 V vs. SCE.
Scan rate: 60 mV/s. (a) Fourth scan and (b) fifth scan.
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Fig. 4. The frequency response (IZ| vs. f) curve of the equivalent
circuit at the poly-Pt/0.2 M LiOH electrolyte interface. Single sine
wave. Scan frequency: 10* to 1 Hz. AC amplitude: 5 mV. DC poten-
tial: -0.55 V vs. SCE. (a) Slope of -1 and (b) center frequency (13
Hz).
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Fig. 5. The simple equivalent circuit for H adsorption at inter-
mediate frequencies.
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Table 1. The experimentally determined capacitances and fractional
surface coverages

E C (uFfcm?) 0
(V vs. SCE) Cp Cp lof
-0.60 60.3 9.5 79.8 0.04
-0.625 57.5 35.5 93.0 0.11
-0.65 573 59.8 117.1 0.18
-0.70* 50.0% 126.8% 176.8* 0.21%
—0.80% 38.0% 215.5% 253.5% 0.10%
-0.90* 30.0% 288.2* 318.2% 0.10%
-0.95* 27.9% 294 3% 322.2% 0.11*
-0.975 26.0 288.0 314.0 0.16
-1.0 25.1 270.0 295.1 0.28
-1.025 25.7 263.9 289.6 0.54
-1.05 25.3 219.9 245.2 0.76
-1.075 24.6 93.6 118.2 0.88
-1.10 25.0 24.0 49.0 0.96
-1.15 24.5 11.8 36.3 0.99

* Transition region
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