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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 gasliquid 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.
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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 (c)
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).

/2, FYETY-RRMT L E BT LSRR
HABNT, SO a— VRO y JEG AN T
W DT ADOGMRENZ. ZORD, HLVEREZE
B L ITREREMER T 5 LEN DL, $72, Jul2
JE BN SETOMOMEMET 5 HKT, CVDIZXY
=RV BEBE V)N TI—F A T LB HESNRT
WBIY, SR YY) 3= VBRI AIER (ST
bhHHEEDNELHAH. BHHEBIZEIZLY, 30~40 um
D=k ) a— Y RROEEEHR L T 5.

32 DMRE @ SO, 239 % CV ¥4
REW LT, DMREIC LD SO 2MELZL ED
CV % Fig. 4 \7RF. L7 Wl OWUHEER LT, 221230

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

992 BUNSEKI
200}
©
100} .
§ (o)
g f
& ol |
S '////(m
-100 E

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 SO2 concentration 0, 100 and 200 ppm, respective-
ly. The droplet size was 1.7 ul, and the absorbing
solution was 0.1 M HySO..
s.

The absorbing time was 30
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Fig. 5 Effect of the droplet size on the sensitivity

The absorbing solution was 0.1 M HySO4, and the
absorbing time was 30s. The SO, concentrations
were B 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 pl, and the absorbing solution
was 0.1 M HySO,. The SOy concentrations were Bl 50
ppm and @ 100 ppm, respectively.
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Fig. 7 Effect of the concentration of HeSO4 on the
sensitivity

The droplet size was 1.7 ul, and the absorbing time was

30s. The SO; concentration was 100 ppm.
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Fig. 8 Calibration curve of SO; obtained with the
DMRE

The droplet size was 1.7 ul, and the absorbing time was

30s. The absorbing solution was 0.1 M HaSOs4.
WMEDE T XD LA ADEMHWTHND Z &L ) ERE
PERFT2DDEEZLND.

35 MEBHEMDIIOHE

Fig. 81, 1000 mV TOERMOEIEZIEFEICE VR
BBMEER L D THS. @ X HIT5~500 ppm O
B CHEMERIE LN, /2, 200 ppm T T & MBI

NI | -El ectronic Library Service



The Japan Society for Analytical

Chemi stry

994 BUNSEKI
Table 1 Interference test of other gases
Gas Cocentration, Indication as SOy concentration,

- ppm ppm

NOy 967 3.70

NO 1010 1.97

CO 9809 3.48

N0 1050 0

NH; 1010 0

CH;SH 1010 35.4

HoS 968 68.5

O, 20 (%) 0
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0.724 nA ppm ' TH -7z,
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Fig. 9 Amperometric detection of SOy

The absorbing solution was flowed continuously at the
flow rate of 10 Wl 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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