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Sensing Technology Using MEMS Gas Sensor Module to Individually Measure Multiple Gas Concentrations
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In recent years, carbon dioxide (CO,) resource conversion technologies to convert CO, into chemical raw materials, fuels, etc., have garnered
attention as a means of achieving a carbon-neutral society. To ensure highly efficient CO, resource conversion equipment, high-speed sensing of
individual gas concentrations in gas mixtures emitted from equipment containing water vapor, CO,, etc., is necessary.

Toshiba Corporation has developed new gas sensing technology capable of rapidly measuring individual concentrations in gas mixtures via
multiple thermal conductivity gas sensors with different sensitivities fabricated using our proprietary microelectromechanical systems (MEMS)
technology. Demonstration experiments on a prototype MEMS gas sensor module using gas mixtures containing CO,, hydrogen (H,), and carbon
monoxide (CO), have confirmed that it can measure the concentrations of each gas more than 150 times faster than those obtained by commercial
gas chromatography (GC) equipment.
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Thermal conductivity gas sensor fabricated using MEMS technology
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Method for individually measuring gas concentrations in gas mixture
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Inverse function obtained from calibration curves of two thermal
conductivity gas sensors
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Schematic diagram of MEMS gas sensor module
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Outline of demonstration experiments on prototype MEMS gas
sensor module using CO, electrolysis cell
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Results of gas concentrations obtained by GC equipment and prototype MEMS gas sensor module
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