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Amperometric Ammonia Gas Sensor(1/2)
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ABSTRACT

In the first year of this project, Pt/ceramic
plate was prepared by ion sputtering Pt on ceramic
plate prepared by calcination method. The surface

electrodes were analyzed by SEM and XRD,
respectively. The electroactive area of Pt on
Pt-Ir/Pt/ceramic plate was obtained by using the
cyclic voltammetry (CV) method. Using CV
method and I-E polarization curves, the
electrochemical properties of ammonia on the
preparing electrodes were analyzed. The electrode
materials for using as the sensing electrodes of the
ammonia gas sensor were evaluated based on the
electrochemical properties of ammonia on the
preparing electrodes.

In 0.5 M H,SO, aqueous solution, the
charges of the oxidation of hydrogen adsorbed on
the electrode (q°) obtained by integration the area
of the cyclic voltammograms were found to be
8.9x10* and 0.395 coul for Pt (sputtering)/
ceramic  plate and  Pt-Ir(electroplating)/Pt
(sputtering)/ceramic plate, respectively. The q" of
Pt-Ir(electroplating)/Pt(sputtering)/ceramic  plate
was 444 fold of Pt (sputtering)/ ceramic plate.

The surface morphology of Pt (sputtering)/
ceramic plate found from SEM photograph was
similar to the ceramic plate. The granular structure
of Pt-Ir(electroplating)/Pt(sputtering)/ceramic
plate with particle size of 0.7 ~ 1.7 um. Compared
with Pt plate and RuO,/Pt/ceramic plate electrodes,
the maximum peak current on Pt-Ir(electroplating)
[Pt(sputtering)/ceramic plate was found to be 26.1
mA cm™ from the cyclic voltammograms of the
anodic oxidation of ammonia with concentration
of 2800 ppm. Hence Pt-Ir(electroplating)
[Pt(sputtering)/ceramic plate was evaluated as a
suitable electrode for wuse in amperometric
ammonia gas Senseor.

Keywords: amperometric, ammonia sensor,
electrode materials, sensing characeristics
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Fig. 1 SEM photographs of (a) Pt (sputtering)/porous plate,
(b), (c)Pt-Ir (electroplating)/Pt (sputtering) /porous ceramic
plate
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Fig. 2 The XRD spectra of the Pt (electroplating) /Pt
(sputtering) / porous ceramic plate electrodes and Pt-Ir
(electroplating) /Pt (sputtering) / porous ceramic plate
electrodes
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Fig. 3 The cycle voltammograms of (a) Cu foil, (b) Pt foil,

(c) RuOy/Pt(sputtering)/ceramic plate, and (d) Pt-Ir

(electroplating)/Pt(sputtering)/ceramic plate electrodes in

0.01M KOH. CE: Pt wire, RE: Ag/AgCI/3M NaCl, electrolyte:
0.01M KOH, room temperature, sweep rate: 20mV s*, sweep range:
-0.8V ~ 0.3V
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Table 2  The net peak current for anodic oxidation of
2800ppm ammonia in 0.01 M KOH agueous solution
Electrode Peak potential Peak current (1 A
V) cm®)
Pt foil -0.15 205
Cu foil 0.117 12
RuO, -0.155 372
Electroplating Pt-Ir -0.208 26071
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