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ABSTRACT

4771003063 : Petrochemical Technology Program
Apinan Neawphanassawa: Construction, Characterization and
validation of a Lithium Ferrite electrode.
Thesis Advisors: Assoc. Prof. Thirasak Rirksomboon,
Asst. Prof. William G. Cook and Prof. Frank R. Steward, 62 pp.
ISBN 974-9937-58-9

Keywords : Lithium Ferrite electrode, reactor coolants, cyclic voltammetry, open
circuit potential ;

A lithium ferrite reference electrode was designed, constructed and
validated to determine its suitability for use in nuclear reactor coolants. Lithium
ferrite (LiFesOg) was prepared by a solid state reaction method. An appropriate
amount of lithium carbonate (Li;COs) and hematite (Fe,O3) were homogeneously
mixed, finely ground and then roasted in air at 900-1100°C. The lithium ferrite
powder was coated onto a platinum wire and characterized for its phase and
morphology by XRD, laser Raman and SEM. From the SEM images, the grain size
was found to be evenly distributed with an average size of 100 micrometers. XRD
peaks clearly showed the lithium ferrite was in the cubic phase. Laser Raman
spectroscopy showed a phase transformation during the electrochemical potential
experiment. Different potentiometric measurement techniques were applied for
electrochemical analysis. Open circuit potential measurements were conducted to
measure the lithium ferrite electrode potential in different lithium concentrations.
Cyclic voltammetry was applied to determine and validate the proposed kinetics and

thermodynamics of the lithium ferrite electrode.
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Ag/AgCl Silver-silver chloride
CE Counter electrode
Ccv Cyclic voltammetry
EDX  Energy dispersive X-ray
EPBREZ External pressure balanced reference electrode
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