73

AN DOLTTSA D CO, NABMBHEIZETLEBTROFMME

AN OBRR - JKH

BTk e KGR Lk - ARG TR

Effect of an additional element on CO, sensing properties of calcium ferrite

Kenji OBATA, Keisuke MIZUTA, Yuya HONGOU, and Shigenori MATSUSHIMA

Abstract
The gas sensing properties of CaFe,0, with another element added for CO, in air were examined in the temperature range of 250 -450

°C. The addition of a small amount of Zr or Hf into CaFe,0, powder was found to be effective for enhancing the CO, response of the present gas

sensor. It was also found that the gas response, defined by the ratio of the resistance in air and that of the target gas, reached maximum at the

measuring temperature between 300 and 350 °C, and was estimated to be 2.9 times higher than that of the sensor made from pure CaFe,0,.
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Fig. 1 Schematic drawing of the CO, sensor using the
CaFe,04-based material (a) and the measuring circuit (b).
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Fig. 2 XRD patterns of M-added CaFe,O4 powders.
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Fig. 4 Transient response to stepwise changes in CO» concentration

for unadded CaFe,O4 powder at various temperatures.
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Fig. 3 SEM images of M-added CaFe,O4 powders.
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Fig. 5 (a) Operating temperature dependence of the gas sensitivity
of the M-added CaFe;O4 powders to 5000 ppm CO, and, (b)
operating temperature dependence of the 90% response time of
M-added CaFe,O4 powder to 5000 ppm CO; (t90: 90% response
time).

3.3 HABMHAH=XL

SFEATHRSE CIE, IRPEDFRERICES W T Zr2IRM L 72
CaFe,04lZ B 1F 5C0, ML, AEMWE LIRS T AR
TG L CWATREMER 5 = & BIERH S hTng 19,
RS I, SnOxZBlCIR Y L, M{ei Bk o B it
HEMENTELOBBRERND L, RUMBEOWERES
FIticE AL ERLE P, £ T, CaFe,04 £ YD
CO, HARHANZI T DB OREWAERELTRDH7-DIT,

75

YU RTEIOBENE (Poy) (X 2D EXHHUE 2 )
& L72, Fig.6 (21X, 5mol% ZrZ {{$/N L 7=CaFe,04t > 3
FIZB T D EREPUE L R IE (Poy) L OBKRERLT
W5, ZrxETI L 7TZCaFe,04F v Vi, RIS & D & il
LT, Oy IBEOHEMIR L CESKIERE LB RKE N LR
bhrot, B IHEFOBSIEMMIT. Pe"*H 5 W FPx"
WZHBIL Thignizd, BEKEFENO(@d) ThdDD,
O*(ad) 2D G KANIES TIEARWVWR, Zre i+ 52 6T
MW AEENELT D N RBESNE, 2O i, Zr
EWNT 22 LI E > TRMH DO, (gas) H3CaFe,04 Fifi
FICEBICRERRE L., ZOWERERE (0 (ad) HDHW
120™ (ad)) 2%, FRETRT & 5 7 H ARG & e S 8
5 7=, Zr-added CaFe,04 & > W TIIE W COL T AR FE AN HR
NHZEERELTND,

Zr-added

Resistance / Q

Unadded
®--------- Qoocoo- 1--@----ooooo @ - @ ---oooo- TP ®--ooooo- YOS
0.1 0.3 0.5 0.7 0.9
P,/ atm

Fig. 6 Dependence of electric resistance on oxygen partial
pressures (Po) at 350 °C for unadded and 5 mol% Zr-added
CaFe,0, sensor.
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