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A small gas detector was developed, in which an electrode and a gas absorber were combined
in a small droplet. An Au film was coated on the outside of a fused-silica capillary, and silicone
was covered over the Au film for the purpose of insulation. The capillary was cut, and then a
micro-ring electrode appeared on its tip. A small droplet was formed at the tip of the capillary
and gas was absorbed into the droplet. The absorbed component was measured by the micro-
ring electrode that was in contact with the droplet solution. In this work, the detection charac-
teristics of the droplet micro-ring electrode were evaluated using SO, gas. The droplet size was
from sub-micro litters to a few micro-litters, and was much smaller than the droplets used as the
gas absorber before. Since the gas-liquid equilibrium was quickly reacted, the measurement
could be performed within a short absorbing time. A new absorbing solution was supplied at
every measurement, and the electrode could be easily renewed. This system was expected to be

suitable for field measurements.

Keywords : droplet micro ring electrode (DMRE); gas sensing; sulfur dioxide.
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Fig. 1 Schematic of the DMRE

An Au thick film was formed on outside of a capillary,
which was 0.25 mm and 0.35 mm in inner and outer
diameters, and it was covered with a silicone film. An
enameled wire was bonded to the Au film. At the tip
of the capillary, a few microliters-droplet was formed,
and the MRE was exposed to the droplet solution.
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Fig. 2 Gas sensing system using the DMRE

S: absorbing solution; P: plunger pump; ST: stain-
less steel tube; TT: Tygon tube; C: fused silica capil-
lary; D: droplet of the absorbing solution; RE: refer-
ence electrode (Ag/AgCl), CE: counter electrode
(Pt); SB: shield box. The solution, in which was set
the RE and the CE, was the same as the absorbing solu-
tion.
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Fig. 3 Cyclic voltammograms obtained with the MRE
in a bulk solution (a) (b) and with the DMRE (c) (d)

The sample was 0.1 mM Fe(CN)s'" in 0.1 M KCL
Scan rate was 100 mVs . The CVs of (a) and (¢)
were obtained in the three-electrode method. On the
other hand, the reference electrode was shortened to
the counter electrode in the cases of (b) and (d).

T, FXYEIV—RBHTHLEIILTLLTFE RN
HFABENT, MO a—- Y EOL Yy YT T
WD T AOLMRING. 0z, HLVERE L E
Y- ICRERE R T 2LENDH B, 72, km/l
EBHRIEEOMOMEMETHENT, CVDIZLD
H—KUEBAEINATI—F4 LR EESRT
WB'IA, SEEV V) a— BUSFRASEER ICHET
HLHhEOMELH D, BEMEBEIZLY, 30~40 um
O—R% ) -V EEOEREFHRL TV 5.

32 DMRE @ SO, ICX T 5 CV 154
RFW ST, DMREICE ) SO 2HlE L= 5D
CV % Fig. 4R 3. 170 OWHEERLT, 221230



992 BUNSEKI
200} ]
100} ]

B

B
-100} :

200 400 600 800 1000 1200
Potential / mV vs. Ag/AgCl
Fig. 4 Response of the DMRE to SO,

. The voltammograms (a), (b) and (c) were obtained at
the SO; concentration 0, 100 and 200 ppm, respective-
ly. The droplet size was 1.7 pl, and the absorbing
solution was 0.1 M HySO4.  The absorbing time was 30
s.
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Fig. 5 Effect of the droplet size on the sensitivity

The absorbing solution was 0.1 M HySO,, and the
absorbing time was 30 s. The SO; concentrations
were ll 50 ppm and @ 100 ppm, respectively.
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Fig. 6 Effect of the absorbing time on the sensitivity

The droplet size was 1.7 jul, and the absorbing solution
was 0.1 M Hy,SO,.  The SO, concentrations were Il 50
ppm and @ 100 ppm, respectively.
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Fig. 7 Effect of the concentration of HsSO, on the
sensitivity

The droplet size was 1.7 pl, and the absorbing time was
30s. The SOy concentration was 100 ppm.
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Fig. 8 Calibration curve of SO, obtained with the
DMRE

The droplet size was 1.7 i, and the absorbing time was
30s. The absorbing solution was 0.1 M HySO,.
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Table 1 Interference test of other gases

Cocentration, Indication as SO» concentration,

Gas

ppm ppm
NO, 967 3.70
NO 1010 1.97
CO 9809 3.48
N,O 1050 0
NH; 1010 0
CHsSH 1010 3h.4
H,S 968 68.5
0, 20 (%) 0

1 0.996 & BRI TH Y
0.724 nA ppm ' Tdh o7z,
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Fig. 9 Amperometric detection of SO,

The absorbing solution was flowed continuously at the
flow rate of 10 pl min ™', so that the growing and fall of
the droplet were repeated. The potential of the
DMRE was kept at 1000 mV vs. Ag/AgCl throughout
the experiment.
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