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Abstract - Management of gas safety is becoming important with increasing use of gas facilities. U-safety
system is being promoted as part of national management of gas, and thus real-time and in-situ gas sensor
should be developed. Detection method for When the gas sensor is installed in gas conduit, explosion may be
likely, because hydrocarbon gases is usually used the difference of thermal resistance between reference and
working electrode. Therefore, it is required to detect the hydrocarbons, such as CH4 and CO, at room
temperature via electrochemically catalytic reaction. In this study, Pt nanoparticle was doped on the porous
gold powder by electrolytic plating method, and then it was used as catalytic electrode for CO oxidation. For
Pt/PAu electrode, approximately 21% of CO conversion was obtained. It is noted that Pt/PAu electrode could
be used to react the oxidation of hydrocarbon gases at room temperature via applying of external voltage.
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Fig. 1. Schematic diagram of free-standing poro-
us Au electrode by templating and pelleti-
zing method.
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Fig. 2. SEM images of (a) free-standing porous
gold (PAu), and (b & c) PtNP deposited
porous gold (PtNP/PAu) (scale bar = 2
um). EDS peaks for (a) gold and (b)
Pt/gold surface.
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Fig. 3. Analysis of roughness factor for PtNP/PAu
electrode using cyclic voltammetry.

Table 1. Analysis condition of GC for two elec-

trodes
Electrode PAu PtNP/PAu
Starting temp. 50°C 50°C
Waiting time 10 min 5 min
Rising temp. 10°C/min 25°C/min
Final temp. 150°C 200°C
Waiting time 30 min 30 min
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Fig. 4. Gas analysis obtained from batch gas reac-
tor using PAu electrode under condition of
CO:0,=1:1 and 200 mV of applied voltage.
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Fig. 5. Gas analysis obtained from batch gas
reactor using PtNP/PAu electrode under
condition of CO:0,=1:1 and 200 mV of
applied voltage. (Top figure: 9~12 min
of time range; bottom figure: 15~25 min
of time range)
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Fig. 6. Mechanism of CO oxidation on catalytic
metal-nanoparticles[11].
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