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Development of a supersensitive poison sensor using a
nanostructure film
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Amperometric gas sensors have been widely used for industrial purposes and environmental monitoring for the detection
of hydrogen, hydrogen sulfide, nitrogen oxides, and some other toxic gases. However, a superior sensitivity and selectivity
of the sensor is continuously demanded. In this study, we tried to use ion implantation into expanded
polytetrafluoroethylene (ePTFE) membranes for improvement of the characteristics of gas permeability of the sensor
electrode. We expect that the ion implantation into the membrane influences the permeability of gases, wettability of the
membrane/electrolyte interface, and the electrochemical reaction properties of gases at the gas/electrode/membrane
interface. There is no cases of experiments in the world which concerned gas permeability modified by ion beam irradiation
to ePTFE, especially from point of view in an application for chemical sensors.

1. Development of a supersensitive poison sensor using a nanostructure film.

Amperometric gas sensors have been widely developed and used for detection of toxic gases in industrial and
environmental usages. We considered that an improvement of nature of gas permeable electrode is essential to enhance
the sensitivity and/or selectivity of toxic gases. We adapted ion implantation technology for the improvement of the
membrane characteristics. We studied using ion-implantation with various kinds of ions and fluences at an acceleration
energy of 150 keV into expanded polytetrafluoroethylene (ePTFE) membranes. The detection current (sensitivity) for PHs,
AsHs, SiH4, HaS, NO. SOz, and NO:2 are several times enhanced by the modification of the membranes with ion
implantation. The remarkable ion implantation effect appeared on CO, and Hz detection, especially, the current is 12 times
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for CO and 26 times for H2 enhanced by the N* implantation with a fluence of 5X10% ions/cm? in compared with
non-implanted one. This modified membrane will be examined to incorporate into the existing CO gas sensor system of
Riken Keiki Co., Ltd. We concluded that the ion implantation technology is effective to improve the sensor characteristics,
which can be due to ion implantation effects on gas permeability of the membrane, wettability at the
gas/electrode/electrolytic solution interface, and the metal/membrane interfacial morphology.

2. Portable gas sensing system for fields test

Improvement of a gas sensor is important for a toxic gas detection, however, systematic detection of gases by several
kinds of gas sensors is effective to qualitative and qualitative determination of toxic gases, We tried to make gas sensing
system involved five kinds of toxic gas sensors, such as PH3, SiH4, H2S, CO and Cl2 sensors. And we found that the
sensors using the ion implanted gas permeable membranes showed excellent characteristics for the toxic gases. The
system constructed by five gas sensors, gas pumps to introduce the gases into the sensors, 5-channnel potentiostat to
control the electrode potentials and to detect the currents, and digital indicators for the relative gas concentrations. We
are trying to develop the portable computing system for analyze and evaluate danger of the toxic gases in the field.
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