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Development of New Catalytic Combustion Sensor for Breath Alcohol
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Abstract : The authors developed breath alcohol sensor with high accuracy, good durability, quick response, stability and
linear output. Key technologies of sensor system are fine Ni coil and new catalysis of CoOx/CuO/Al,O5. Catalyst layers,
which are coated by electrophoresis, are designed to form hollow cylindrical body on Ni coil. Large surface area of catalyst
layer, large temperature dependence of Ni coil resistivity and high selectivity enable to detect level of 70~400ppm with high
sensitivity.
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Table 1 Breath Alcohol Sensors

Detector Principle Advantages Faults

Detection of conductance change caused | *High sensitivity at low concentration. + Low reproducibility.
Semiconductor by alcohol gas adsorption. +Long life. +Low selectivity.
+Good durability.

Infrared Detection of infrared spectrum of | - High accuracy. +Large volume equipment.

nfrare:
alcohol. - Expensive.

spectrophotometer

+ Error by moisture.

Catalytic combustion

Detection of resistivity corresponding to
temperature change caused by alcohol
combustion.

+High accuracy at high concentration.
*High selectivity.
+ High stability by temperature and

humidity.

+Unavailable at low concentration.
+Not commercialized.

Electrochemical gas

Detection of electromotive force change

caused by electrochemical reaction.

+ High accuracy at low and medium

concentration.

+Low responsibility.
- Spending long time to clean sensor.

sensor

- High selectivity.

Catalyst

Pt wire

Fig.1 Structure of sensor element.
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M: Ammeter F2: Reference R1, Re: Fixed resistors
VR1, VRz: Variable resistors F1: Sensor SW: Switch

Fig.2 Fundamental circuit of catalytic combustion.
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Fig.3 Temperature dependence of wire resistivities.
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Fig.5 Coil
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Fig.6  Stability of sensor coil resistivity.
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Fig.7 Relationship between number of turns and sensor output.
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Fig.8 Relationship between temperature and sensor output.
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Table 2 Comparison of various catalysts for alcohol detection. Sensor
temperature: 250 ~300°C
Catalysts Sensitivity Selectivity™’

CoOx/CuO O O

NiO X X

MnO, X X

CuO X X

Pt O X

Ru O X

(% )For oxidation in H, and CH,

Fig.9 Sensor coated with catalysts.
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Fig.10 Relationship between alcohol concentration and sensor output.
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