(FEMLAR—b) BEX2/ —IVBREBESAWX 2/ -t Y DR

EEXY /—IVEAEEMASAWX S /=LY DR

Development of SAW methanol sensor for direct methanol fuel cells
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Abstract
JRC has been developing SAW sensor devices as a SAW application to non-communication field during the past few years.
SAW liquid sensor, a sort of the developments, is an electronic device that can detect wide variety of physical quantity of
liquids by use of surface acoustic wave properties. SAW liquid sensor is one of the most promising devices in the wide
range of sensing applications by reason of its excellent productivity. As an application of SAW liquid sensor, JRC has
developed a SAW methanol concentration sensor for DMFC, which is an attractive device as mobile power sources.
Although the developed sensor has simplified structures, the sensor shows equal measurement performances with its
competitive devices. Also, excellent responses of the developed sensor to characteristics change of specimen liquids, which
was unknown before that, have been discovered during the evaluations. This report describes general descriptions of SAW
methanol concentration sensor and evaluation results.
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Fig.1 Typical SAW liquid sensor device
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Fig.2 Block diagram of SAW methanol sensor
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Fig.3 Appearance of developed SAW liquid sensors
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Fig.4 Correlation between methanol concentration and
its permittivity
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Fig.5 Experimental setup for methanol measurement
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Methanol concentration measurement result
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Fig.7 Time evolution of methanol concentration in the
experimental setup
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Fig.8 Comparison between measured and calculated
value of supplied methanol concentration into SAW
sensor
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DMFC: Direct Methanol Fuel Cell (535 x ¥ / — V¥l )
IDT: Inter-Digital Transducer (3 7ZFUIREAR)

SAW: Surface Acoustic Wave (F=fij# 4k )

SH-SAW: Shear Horizontal SAW (k)i 71 5 i i)

V: Velocity (S i )

a: Amplitude (FZ[f I IRIR)

w: Angular frequency (£ 579%%0)

K2 Electromechanical Coupling Coefficient (7E4UMHA: & %50
¢ : Permittivity (JLFFFE=

o : Conductivity (GELF )
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