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Abstract

Canon

A brief introduction of the EIS technique’ precedes the presentation of the two experimental setups, with planar and respectively cylindrical electrodes. Home made devices
have been employed to study material properties (e.g. dielectric constants) of complex materials as well as physical phenomena as water evaporation of aqueous mixtures,
complex liquid transport into porous paper, latex film formation. Each experimental setup was dedicated to a specific process; regarding the dielectric constant measurements,

this was possible to be made with both setups and a comparison of the outputs is made.

The EIS method was used for: i) water evaporation from liquid mixtures; ii) liquid penetration into porous paper considering the same liquid and different papers (e.g.

thickness), as well the same paper and various liquids.

The dynamics of the physical processes (e.g. evaporation rate, liquid absorption rate, phases in latex film formation) have been studied having time as a parameter. Theoretical

models and computational simulations were used to analyze the experimental data and to improve our understanding.

EIS: fundamentals

a) Planar electrodes
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b) Cylindrical electrodes
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Results: Processes dynamics

i) Material characterization: setup (a) ii) Water imbibition into porous paper: setup (a) adapted
d=0.5mm, room temperature , RH 50% f=10 kHz
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ii) Material characterization: setup (b) Assuming the liquid front is parallel to the
- aqueous mixtures of glycerol T electrodes surface and considering two impedances
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i) Liquid evaporation: setup (b)
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GOHClﬂSIOﬂ8: EIS is a simple, rapid and direct measurement to investigate the dielectrical properties of materia
complex liquids, for solid layers and for two phases samples (solid-gas, solid-liquid). Using special designed measurement ce

s, which was proofed for simple and
s, the dynamics of physical

processes as water evaporation from aqueous mixtures and liquid penetration into porous paper were successfully investigated. The EIS measurement method

proved to be a useful technique within the experimental limits as have been here demonstrated.
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