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Application of Impedance Spectroscopy to Materials Characterization

Jinha Hwana
Dept. of Mat. Sci. & Eng. College of Engineering, Hongik University

Impedance Spectroscopy (IS) 1s a powerful techrique to resolve bulk versus interfacial electrical/
dielectric properties 1n electroceramics, to study interfacial phenomena n batteries and fuel cells, and
to momnutor ceramic processing or corrosion of metals 1n aqueous environments IS offers matenals
constants (resistivity and dielectric constants) and evaluation of the electrical homogeneity along
grain boundaries or interfaces from Nyquist plots Unfortunately, there are a number of experimental
limitations which must be overcome to obtain rehable IS data The present talk will address the
experimental limitations of impedance spectroscopy encountered 1n materials characterization® high-
frequency artifacts arising from apparatus contributions, spreading resistance contacts at the
specimen/electrode interface, the reference electrode 1ssue in multi-probe 1impedance spectroscopy,
etc The corresponding examples imcorporate nanophase materials, Nb-doped SrTiO3, cement-based
matenials, etc Furthermore, remediation strategies are also discussed toward the diverse application

of IS to materials engineering
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