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Alcohol Detecting Characteristics of Catalytic Sensor
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Abstract

Catalytic combustion type sensor was fabricated for alcohol detection, and its characteristics were tested.
When the resistance of Pt coil for pellistor is 2.0 ohm, suggestible input power to bridge circuit was about
300 mW for methanol detection, and in the range from 350 mW to 400mW for ethanol. Pellistors were
prepared by means of impregnating Pt or Pd on the Y-alumina bead for sensing element, and transition
metals such as Cos0s FesOs for compensating element.
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Fig. 1. A typical pellistor type element.
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C:Compensating element, S:Sensing element
E, : Output voltage, E : Input power

R : Resistor, Vr ! Variable resistor

Fig. 2. Bridge circuit of gas detector.
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Fig. 3. Schematic diagram of sensor testing apparatus.
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Fig. 5. Output voltage of Pt sensor with input
power in MeOH 0.1% atmosphere (Legend
as in Table 1).
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Fig. 6. Output voltage of Pt sensor with input
power in EtOH 0.1% atmosphere (Legend
as in Table 1).
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Table 1. Comparison of output voltage at input
power suggested

Bridge output voltage (mV)

Sensor type EtOH MeOH

Concentration 0.1% Concentration 0.1%

Pt3h3m”! 60~62 mV 52~66 mV
Pt6him™ 60~62 mV 50 mV
Kubota et al™ 45 mV na.

"2 These notations were used for identifing sensing
and compensating element. The 1st two characters
mean catalyst type, and Znd two characters show
impregnation time(hr), and last two characters mean
concentration {(mol/l) multiplied by 10. For example,
Pt3h3m ; Pt aqueous solution 0.3mol /1, 3hr impreg-
nation.

Pt6hlm ; Pt aqueous solution 0.1mol /1, 6hr impreg-
nation.
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Table 2. The effect of transition metal of compen-
sating element on output voltage

v?;ilttf:; EtOH MeOH
(mV)  Concentration Concentration
Transition 0.1% 0.1%
metal
Mnz03 33 (28 na.
Fe:04 48 (38) 34
Co304 54 (40) na.
NiO 26 40 na.
Cu0 21 (12 1.6
PO 2.7 (na) 19

* Data in parentheses are from Kubota et all™®
* Experimental condition : Input power ; 2.7V {(390mW)
Sensing element ; Pt6h3m, not treated with hydrogen
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