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CO sensing properties of magnesium ferrite

Kenji OBATA and Shigenori MATSUSHIMA

Abstract
M-added (M = Al, La) and pure MgFe,O, powders were prepared from a malic acid complex, and the CO sensing properties

were examined in the temperature range of 250 to 500 °C in dry air. In the XRD measurement, when M atoms were added to MgFe,04, the

crystallite growth of MgFe, 04 was suppressed remarkably in comparison with the pure material. For pure MgFe,0., the identifiable

sensitivity to CO gas developed at 500 °C. On the other hand, for 5 mol% La-added MgFe,0, the CO sensitivity was enhanced in comparison

with pure material and was estimated to be 2.9 times higher than that of pure one at 400 °C. Furthermore, 10 mol% La-added MgFe,0, showed a

higher CO sensitivity than that of 5 mol% La-added MgFe,O, at 350 °C.
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Fig. 1 Schematic illustration of the CO sensor using the

MgFe,0;-based material (a) and the measuring circuit (b).
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2.2 ARBEMHEOREM

T A ' Y ORAFEET, A2 ZE5K (CO < 1ppm, CO,
< lppm) & D WX E LB ZE LA D CO (500 ppm) %
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Y FTOBRBZE(LFE L L TER L2 (AR = (R - Reas) /Rain)o
BRIRPUL, EANIMBIRDT 2 8 L 7= Rl % S
E L7 (Fig.1(b)) .
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Fig. 2 XRD patterns of M-added MgFe,0, powders.
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Fig. 3 Transient response to the changes in CO concentration for pure

MgFe,0, powder at 500 °C in dry air.
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Fig. 4 Transient responses to the changes in CO concentration for 5
mol% Al-added MgFe,O, powder (a) and 10 mol% Al-added MgFe,0,4
powder (b) at 450 °C in dry air.
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Fig. 5 Transient responses to the changes in CO concentration for 5
mol% La-added MgFe,O, powder at 400 °C (a) and 10 mol% La-added
MgFe,04 powder at 350 °C (b) in dry air.
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Fig. 6 Operating temperature dependence of the gas sensitivity of

the M-added MgFe,04 powders on 500 ppm CO.
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Fig. 7 Transient response (a) and CO gas sensitivity (b) to stepwise
changes in CO concentration for 5 mol% La-added MgFe,O4 powder at

400 °C in dry.
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LaFeO; [ZpM Y HEETH L Z LN ME SN TN DO,
MgFe,04 | :La%‘@%bm‘é: & T, MgFe,04 FE 1 (I XRDHE
TIIMERB AN LaFeO; FANARL, 2 F V. pfEK (K—
JVIRZWNEEIR) BNTEALS AL, pn ~T R AR mE AT S L
TV EEbivd, 20D, n FENG p HHBIZEFN
MAT B LT, 2@ (EMEME SRS,
La-added MgFe;0, D&, ZOEAF ¥ U 7 2 EKANTH
ML TERTIVE, DXV T TH DB — /L3 EAIC



52

o TDT=, MgFe,04 1 EpH B IRKHEZ R L 912
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Fig. 8 XPS spectra of Ols for the La-added MgFe,O4 powders.
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Fig. 9 Schematic mechanism of CO sensing for 5 mol% La-added

MgFe,O4 powder in dry.
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