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Changes of Ther mo-electromotive Force of 1 gneous Rocks I nduced by Non-uniform Stress
Akihiro Takeuchi, Omer Aydan, Keizo Sayanagi, and Toshiyasu Nagao (Tokai University)

Abstract

When a uniaxial load is subjected to an edge of an air-dry igneous rock block, the electric potential of the unloaded
edge becomes high. We have proposed a possible source of this electromotive force is positive holes that are activated
in the loaded volume and spread away into the unloaded volume. However, we do not have evidence of such charge
carriers yet. In this study, to obtain such evidence, we measured thermoelectromotive force of gabbro blocks under the
same loading condition. The Seebeck coefficient of the loaded volume decreased from ~1.0mV/°C to ~0.7mV/°C when
loaded at 60MPa, while that of the unstressed volume did not remarkably change. This meant that the concentration of
holes increased in the loaded volume and such a change was little in the unloaded volume. Thus, it was clarified that
holes were generated in the stressed volume and the distribution of the holes spreading reached only around the stressed
volume. Provably, holes that reach the unstressed edge are only a small portion of the whole holes. An electric dipoleis

formed in the loaded volume and generates el ectromotive force between the |oaded and unloaded edges.
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Fig.1: (a) Experimental set-up. (b) Measurement areas
dooooooooooooDooooooooon and the distribution of maximum shear stress by FEM.
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Fig.2: Experimental results. (a) An example of themrmoel ectromotive force measurementsin area 1 (see Fig.1b)
without subjection of loading. (b) Averaged thermoel ectromotive forcein area 1. (c) Averaged thermoel ectromotive
forcein area 2. (b) Averaged thermoel ectromotive force in area 3. Pink and white areas mean attachment and
detachment of the hot-probe to the sample, respectively. Blue and red lines are of the sample without and with
subjection of loading, respectively.
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Fig.3: Electromotive force formed by activated holes

gobooboobooohooboooobooogoo and trapped electrons.
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