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Purpose of the Project

Development of methanol sensor for direct methanol fuel cell

Summary of the
Results (FY2006)

Aims of this year are improvement of a shear horizontal surface
acoustic wave (SH-SAW) sensor and development of sensing
system. To improve device properties, a floating electrode
unidirectional transducer (FEUDT) is used. Phase distortion,
ripple in main frequency response are decreased by using the
FEUDT. Also, low loss sensor is realized. Comparisons it with
a SH-SAW sensor with a conventional interdigital transducer
(IDT) are carried out. The SH-SAW sensor with FEUDT has
constant sensor responses vs. frequency. This means that the
frequency tuning is not necessary for the SH-SAW sensor with
the FEUDT. It is important advantage to use FEUDT

The developed sensing system consists of a SAW signal
generator, SAW sensor, and detecting circuit. As the SAW
signal generator has been developed from 2005, in 2006 we have
mainly developed detection part. Using the developed system,
several solutions, such as ethanol in place of methanol, glycerol,
and potassium chloride aqueous solutions. The obtained results
were compared with a conventional sensing system. The
results indicate that the previous measurement system is
replaced by the developed system. Moreover, obtained results
suggest that the developed system can be used as a liquid
characterization system.




Summary of the
Results
(FY2005 - FY2006)

The goal of this project is to develop a methanol sensor for
DMFC. A shear horizontal surface acoustic wave (SH-SAW)
sensor is used for the purpose. The SH-SAW sensor can detect |
several properties of liquid, so we started our project to calculate
best target for detection. Based on numerical calculation
results, we decided to detect relative permittivity of methanol
solutions. Then we measured methanol solution using the SH-
SAW sensor at different temperature. The results show that
resolving power of the SH-SAW sensor is approximately 0.1 % by
weight at 50 °C. During electrode reaction of DMFC, formic
acid is produced. As the sensor responses are influenced by
formic acid, estimation method of methanol concentration in
methanol and formic acid binary-mixture solution.

To realize a SH-SAW sensing system, stable and low loss SH-

SAW device fabrication is required. To improve phase
distortion, ripple in frequency response and insertion loss, a
floating electrode unidirectional transducer (FEUDT) is
applied. The SH-SAW sensor with FEUDT is compared with
the SH-SAW sensor with a conventional interdigital transducer
(IDT). By using the FEUDT, phase distortion and ripple are
reduced, and low loss sensor is fabricated. Moreover, the SH-
SAW sensor with FEUDT has constant sensor responses vs.
frequency. This means that the frequency tuning is not
necessary for the SH-SAW sensor with the FEUDT. It is most
important advantage to use FEUDT.
The SH-SAW liquid sensing system is developed. The system
consists of SAW signal generator, SH-SAW sensor, and detection
circuit. Using the system, several liquids are measured. The
results are compared with a conventional sensing system. The
results from the developed system agree with the conventional
one. Therefore, the developed system can be used not only
methanol sensor of DMFC, but also liquid characterization
system.
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Future Plans

Miniaturization of the developed system to incorporate into
the DMFC.

To develop a control device for monitoring methanol
concentration without an external PC.

Establishment of liquid characterization (density and
viscosity product, relative permittivity, conductivity, and

viscoelastic property.
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