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La Z&MLT= MgFe,0, & CO o HIZHEITEKERDEE
AN BEIR - kel R
Influences of water vapor on La-added MgFe;Os-based CO sensor

Kenji OBATA and Shigenori MATSUSHIMA

Abstract

La-doped MgFe,04 (MgFe,.<Lax0,) powder was prepared from the malic acid complex and the CO detection characteristics of
the sensor element made from the powder were investigated in the presence of water vapor. When La was added, the CO sensitivity of the sensor
was largely enhanced, and was the most effective by adding 7.5 mol% La. At 300 °C, the CO sensitivity was increased 11.2 times by addition of
La compared with before the addition. When water vapor was introduced into the measurement chamber, the electric resistance of the sensor
increased. As a result, the CO sensitivity could not be estimated due to the increase in the electrical resistance of the sensor at 300 °C. On the other
hand, it was possible to measure the electrical resistance of the sensor element at 350 °C. A proportional relationship was found between the
logarithm of CO sensitivity of the sensor and the logarithm of CO concentration under constant humidity.
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Fig. 1 Schematic illustration of the CO sensor using MgFe,0O,4-based

material (a) and measuring circuit (b).
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Fig. 2 XRD patterns of MgFe,«LasO4 powders.
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Fig. 3 Crystallite size of MgFe,«LaxO4 powders.
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Fig. 4 CO sensitivities (4Rco) of MgFe,.«LaxO, powders to 500
ppm CO in dry air at various temperatures.
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Fig. 5 Maximum CO sensitivities (4Rco, max) Of La-doped
MgFe,04 powders to 500 ppm CO in dry air.
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Fig. 6 Relative humidity dependence of the electrical
resistance of the MgFe; gsLag 1504 sensor in 0, 100, and
200 ppm CO at 350 °C.
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Fig. 7 CO concentration dependence of the electrical
resistance of the MgFe; gsLag1504 sensor in 0, 20, and
40 %RH at 350 °C.
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Fig. 8 CO sensitivity ( A Rco) dependence of the
MgFe; gsLao.1504 sensor in 0, 20, and 40 %RH at 350 °C.
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Fig. 9 Schematic mechanism of influences of water vapor on
MgFe; gsLao.1504-based CO sensor.



46

LERORISIZE Y | KESFEET O, Wi o5
ERE L oo TND EBZ HILD, ZDT, IR EIZAT
T LT BE3RAE (05 @y) @ 720 T2<, (M*-OH) & CON A
CORIGH L o T=D 2T ABERE L LI E2 N
%, Fig.10 12, KHKSAFIE FIZBIT %5 MgFersslaoisOs & 29D
CO MENA T = AN T o4 A=V RERT, ZibiX. X
B () ~ (B) lREND,

i

CO%¥ + 0@y - COP+e  (3)
CO%s + (M*-OH") + Oo —» CO%+M+ (OH)j +e&  (4)
CO% + (M*-OH) + 0o » CO% + (M*-OH) + VZ* +e (5)

(oot A BbweEbae ik |
[T mRmmaxE |

CcO |cogas + 0" + = CO8 + e—l CO, EA-EFOERKS
o = o = EAREOET
[ | : | = BREHRAMEK

—M —0—M—0— » —M[EOo—M—0

(AR > 0)
- RIEYAF: B KR
[coss + (W-01) = COms + W+ (0m); + e ] Oo : HEFBK
A CO,

( A
TN i coz:
| [ es
10C0 | o ' < o
+ |
—O+M*— [e X :—M— » —+M— Vo? _’IM_O

Fig. 10 Schematic mechanism of CO sensing in the presence of water
vapor for MgFe; gsLag 1504-based sensor.
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