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Fig. 1 Different working modes of scanning electrochemical microscopy (SECM)

A. Direct mode - for metal deposition; B. Direct mode - for surface modification; C. Positive feedback mode; D. Negative

feedback mode; E. Tip generation-sample collection mode; F. Sample generation-tip collection mode; G. Redox competi-

tion mode
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Fig. 2 Redox competition mode of SECM, which is used for characterizing the activity (A) and selectivity (B) of the oxygen re-

duction reaction (potentials applied in the schematic drawing are the examples in mild buffer solution)
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Fig. 3 An example showing characterization of activity and
selectivity for different noble metals toward oxygen
reduction reaction (ORR) (A) and H,O, production
during ORR (B) by means of the combination of re-
dox com petition mode and sample generation-tip
collection mode of SECMF!
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A. Photographic image; B. Feedback mode image; C. Sample generation-tip collection mode image; D. Noise mode im-
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Mini-Review: Possible Applications of Scanning Electrochemical
Microscopy (SECM) in Characterizations of
Oxygen Reduction Reaction and Oxygen Evolution Reaction

CHEN Xing-xing"
(School of Chemical Engineering, University of Science and Technology Liaoning, Anshan 114051,
Liaoning, China)

Abstract: Scanning electrochemical microscopy (SECM) has been proved to be a unique technique for combinatorial screening
of localized phenomena for different electrocatalysts potentially used in new energy conversion and storage systems. This mini-re-
view provides a brief summary for different SECM working modes, such as direct mode, feedback mode, generation-collection
mode, redox competition mode and noise mode, which are especially applied for characterizing the oxygen reactions. Particularly, a
series of important development in SECM screening of electrocatalysts for oxygen reduction reaction and oxygen evolution reaction
from the author and Schuhmann’s group in Germany has been highlighted and overviewed. Finally, some prospects for the SECM

development in new energy system-related research in the future are also discussed.

Key words: scanning electrochemical microscopy; oxygen reduction reaction; oxygen evolution reaction; fuel cells; metal-air

batteries; water electrolysis
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