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Abstract: 
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Ionically conducting materials (ICM) are of great importance for the fabrication of portable batteries for 

electronic devices such as computers, tools, video and still cameras, and for the development of fuel cell and 

battery-powered electric vehicles, dye-sensitized solar cells, supercapacitors and sensors.
1
 

It has been suggested that conductivity in ICMs occurs via a number of different processes. The 

predominant conductivity processes are attributed to: a) the charge migration of ions between coordination 

sites in the host materials;
2-5

 and b) the increase of conductivity due to relaxation phenomena involving the 

dynamics of the host materials.
2-5

 Ions “hopping” to new chemical environments can lead to successful charge 

migration only if ion-occupying domains relax via reorganizational processes,
2-5

 which generally are coupled 

with relaxation events associated with the host matrix.  

Here, it will be described in a concise fashion, the instruments used to comprehensively study the electric 

response of ionic conductors. To provide the reader with the basic tools necessary for understanding 

broadband electric spectroscopy,
6-8

 the first part will review the general phenomena and basic theory behind 

each type of electric response that materials may exhibit when they are subjected to static or dynamic electric 

fields. This will be achieved by focusing on the practical use of equations, while referring to specialized 

literatures for detailed explanations of the equations. The second part of this presentation will describe in 

detail the strategies of data analysis, which is accomplished using specific empirical or theoretical models 

(Fig. 1). The third part will detail the methodologies for accurate data collection. 
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Fig.1. Three- surface (a) and contour plot (b) of ’() profiles of an anionic membrane
9
. Dependence of 

conductivity i (i EP, IP,1and IP,2) on the inverse of temperature (1/T) (c). i values are determined by fitting 

simultaneously the profiles of *(), *() and tan  i  vs 1/T curves of dry and wet samples in I, II, 

III and IV regions, delimited by thermal transitions Tg, Tm and T, are fitted by Arrhenius-like behaviours (c). Activation 

Energies (Ea,i) of i (i =EP, IP,1 and IP,2) and fi dielectric modes (i=1 and 2) ) in regions I, II, III and IV. 

 

 


