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Abstract

The main goal of this work is to verify if use of quasi-solid-state electrolyte can improve the
performance of the electrochemical gas sensor for detecting the toxic gases. In order to achieve this
goal, the quasi-solid-state organic-inorganic hybrid electrolytes with high ionic conductivity are
synthesized by using reactive silica particles, tetra(ethylene glycol) diacrylate and sulfuric acid, and
their electrochemical properties are investigated. The quasi solid-state electrolytes are then applied to
electrochemical gas sensors, and the sensor responses are measured. The results obtained in the
gas sensors with quasi solid-state electrolyte are compared with response obtained in conventional
electrochemical gas sensors employing liquid electrolyte.
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Electrochemical gas sensor is a device that
measures the concentration of a target gas by
oxidizing or reducing the gas at an electrode
and measuring the resulting current. They have
fast response, good sensitivity and selectivity,
and thus are suitable for sensing toxic gases.
These sensors usually consist of two or three
electrodes in contact with an electrolyte. The
working electrode contacts both the electrolyte
and the ambient air. The electrolytes commonly
used in the electrochemical gas sensors are an
acid-based and alkaline-based electrolyte.
Since these liquid electrolytes are directly
contacted with air, their characteristics can be
affected by the external environment such as
humidity and temperature. Moreover, the
reliability and stability of electrochemical gas
sensor employing liquid electrolyte is not good
due to the leakage of liquid electrolyte. In order
to solve these issues, different kinds of solid
electrolytes such as inorganic and polymer
have been actively studied as an electrolyte for
electrochemical gas sensor operable at low
temperatures [1,2].

In this study, we prepared highly conductive
quasi-solid-state ~ organic-inorganic ~ hybrid
electrolytes by chemical cross-linking of the

solution containing silica particles,
tetra(ethylene glycol) diacrylate as the cross-
linking agents and sulfuric acid as a supporting
electrolyte, and their electrochemical properties
were investigated. The electrochemical gas
sensor was then fabricated by employing a
quasi-solid-state  hybrid electrolyte  without
solvent leakage and Pt-based electrode. Their
gas sensing properties were investigated and
compared with responses obtained in
conventional electrochemical gas sensors
employing liquid electrolyte.
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