HIGH-TEMPERATURE ELECTROCHEMICAL-SENSING ELECTRODE
HARDWARE, CIRCUITS, & SENSORS
Electrode used to make electrochemical measurements in molten salts at high temperatures for process
monitoring of nuclear material.
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TECHNOLOGY SUMMARY
Voltammetry offers a technique to measure the concentration of ions in
high-temperature molten salts, which are used in nuclear fuel and the
recycling of rare-earth metals. Accurate high-temperature electrochemical
measurements, however, are difficult to obtain due to interactions
between the electrode and other elements as well as difficulty
determining the surface area of the working electrode.
A newly developed fused glass electrode contains a fixed area metal rod.
This enables accurate determination of area-dependent electrochemical
measurements such as cyclic voltammetry. This fixes the surface area of
the interface between the electrode and the electrolyte to eliminate
uncertainty regarding the surface area. The electrode can also detect
impurities, monitor ions of interest, and provide feedback for process
control and optimization in high-temperature molten salts.
FEATURES AND BENEFITS
• Increases stability in high-temperature and corrosive fluids.
• Eliminates surface area uncertainty, improving quantitative analyses.
• Allows sensor to be fully emerged in a variety of liquid compositions.
• Demonstrates potential in industrial electrolysis and nuclear reactors.
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