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Studies on Advanced Experimental Methods and
Instruments in Electrochemistry

Lin Zhonghua Luo Jin Tian Zhongqun Sun Shigong Lin Changjian
Mao Bingwei Yang Yong Lin Huashui

(State Key Lab for Physical Chemistry of Solid Surfaces,
Department of Chemustry, Xiamen University , Xiamen  361005)

Abstract The following recent advances in the experimental methods and home-made

instruments in Electrochemistry by electrochemistry group in Xiamen University are briefly surveyed.
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1. In situ Spectroscopic Techniques and Home-made Instruments for Interfacial Electrochemistry.

(1) Combined UV/Vis reflectance, photocurrent and photoelectrochemical capacitance
spectroscopy , time resolved UV /Vis spectroscopy with time resolution of 3 pus and a comprehensive
technique for studying surface states.

(2) Potential averaged SERS (PASERS), SERS in the potential range of severe hydrogen
evolution, time resolved Raman spectroscopy with time resolution of 5 ms and a combined system of
Raman-STM.

(3) Molecular probe-FTIR spectroscopy, and time resolved FTIR spectroscopy with time
resolution of 55 ms.

2. In situ Scanning Probe Microcsopies ( High Spacial Resolution Techniques ) for Interfacial
Electrochemistry.

(1) Scanning reference-electrode microscopy for the studies of pitting corrosion of passive alloys
at very early stage.

(2) Electrochemical scanning tunneling microscopy (ECSTM) specially designed for reduced the
interference of Faraday current on tunneling current.

(3) Laser scanning photoelectrochemical microscopy with 3 um diameter of laser spot.

3. Electrochemical Detectors for Applied Electrochemistry.

(1) Enhanced amperometric detector for flow-system with signal/noise ratio improved one and
half order of magnitude.

(2) New coulometric detector for flow-system with signal independent of temperature and flow
rate.

(3) Electrochemical post-column for chromatography to depress the conductivity of eluent.

(4) Open type capillary electrophoresis.

(5) Micro ion chromatography without pump.

Keywords In-situ  spectroelectrochemistry, In-situ scanning probe microscopy ,

Electrochemical detectors
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