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Fig. 1 CVs on JM Pt catalyst under 20 mV s scan rate in
N,- or O,-saturated 0.5 mol-L! H,SO, solution.
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Fig. 3 EIS data on JM Pt catalyst with different potentials

and rotation speed in N,- or O,-saturated 0.5 mol-L"
H,SO, solution. (A) 0.75 V, kinetic control; (B) 0.55 V,
mixed control; (C) 0.35 V, diffusion control
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55 5 1
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E—g — 1 I}
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Fig. 4 The equivalent circuits of ORR. (A) Applied to ki-

netic control region; (B)Applied to potential region

with diffusion control
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Tab. 1 Fitting parameters of equivalent elements under different potentials.

(A) 0.75V
N, 0, 0,-400 r-min’ 0,-1600 r-min™ 0,-3600 r-min’
R/Q 10.2 9.7 9.1 8.1 7.9
R/Q 28558 21761 23861 29742 30637
CPE-n 0.923 0914 0.917 0.914 0.916
CPE-Y, 0.0046 0.0043 0.0038 0.0034 0.0031
(B) 0.55Vv
N, 0, 0,-400 r+min’! 0,-1600 r-min™ 0,-3600 r-min™
R/Q 10.8 9.5 10.3 10.3 10.3
R/Q 10102 3890 2077 1080 860
CPE-n 0.92 0.89 0.87 0.84 0.85
CPE-Y, 0.0048 0.0045 0.0054 0.0057 0.0053
W-R/Q 747 251 74.7 26.1
W-n 1 0.99 1 1
W-Y, 30.1 28.5 27.7 28.3
(C) 035V
N, 0, 0,-400 r-min™ 0,-1600 r-min™ 0,-3600 r-min™
R/Q 11.3 12.1 14.4 13.5 13.6
R/Q 25000 84.3 70.5 39.1 293
CPE-n 0.94 0.92 0.92 0.92 0.93
CPE-Y, 0.0080 0.0079 0.0070 0.0066 0.0066
W-R/Q 10839 3650 1895 1333
W-n 0.89 0.79 0.72 0.68
W-Y, 9.04 2.85 2.76 1.65




. 546 - W, 1%, = 2016 4F
(A) B)

PtO
o ;
& & :
=~ [
5 g :
8 S s
Pt :

Overpotential Overpotential

5 s iR PtO 55 Pt B 5 B Rl s A7 A2 4K 5 (AN, /v i, (B)O, A1 Jit.

Fig. 5 The coverage curves of PtO and Pt on electrode surface under different overpotentials in (A) N, medium, (B) O, medium.
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Fig. 6 Variation of R, with rotation speed at 0.75 V, 0.55 V

and 0.35 V in Op-saturated 0.5 mol- L' H,SO, solution
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Fig. 7 Variation of W-R with rotation speed in O,-saturated
0.5 mol-L" H,SO, solution at 0.55 V and 0.35 V
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Fig. 8 Variation of R, with rotation speed at 0.55 V and
0.35 V in O,-saturated 0.5 mol- L' H,SO, solution
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The Study of Dynamical Electrochemical Impedance Spectroscopy
for Oxygen Reduction Reaction on Pt/C Catalyst

SHI Kun-ming'?, GUO Jian-wei*, WANG Jia'
(1. College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266003, Shandong,
China; 2. Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract: With joint techniques of rotating disc electrode(RDE) and electrochemical impedance spectroscopy(EIS), and further
establishment on equivalent circuit model, this paper studied oxygen reduction reaction(ORR) on commercial Pt/C catalyst in acid
medium. Our results found that the dynamical interface on Pt/C consists of two independent processes: 1) the PtO reduction from Pt
surface, 2) the new PtO formation from ORR, thus providing key clues for catalyst stability and activity. This also implied that the
dynamical interface facilitates reconstruction for porous electrode, and matches with mass transfer. One important issue is discov-
ered that at high overpotential, the high reaction rate for ORR can be further improved if providing hydrophobicity on catalyst sur-
face. All these efforts on ORR progress not only compensate for DC electrochemistry study, but also provide basis for future model
establishment.

Key words: fuel cells; Pt/C catalyst; oxygen reduction reaction; rotating disk electrode; electrochemical impedance spec-

troscopy
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