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Study of Oxygen Sensing Characteristics by
Semiconductor Sensor in a Combustion Environment

Jin-Hui Lee', Mi-Hyun Kim, Jin-Hee Lee, and Hoe-Dong Cho
Department of Chemical Engineering, Seoul National University of Technology, Seoul, 139-743, Korea

Pure single phase lantanium copper oxide (La,CuO,) was synthesized using auto-ignition technique. Appro-
priate calcination temperature was identified for complete phase formation, and sintering temperature was opti-
mized for desired morphology of sensing electrode to produce best resistive response. Resistive response
behavior with varying oxygen gas concentration on lantanium copper oxide have been studied. Oxygen sensor
was measured in the temperature range of 400°C~700°C and different concentrations of oxygen. The results
show that the resistance of oxygen sensor using YSZ-La,CuO, decreases with an increase of temperature at
given oxygen concentration, and it is good linearity. Also its sensor has faster response property at more than
500°C. The response at optimum temperature was calibrated for actual lean and rich combustion environment.
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Fig. 1. Flow diagram for the preparation of La2CuO4 by
the auto-ignition process.
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Fig. 2. Fabrication process of resistive-type oxygen
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Fig. 3. Electric measuring system of resistive type
OXygen Sensor.
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Fig. 4. X-ray diffraction patterns for La,CuO, at various

temperatures.
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Fig. 5. SEM micrographs of sensing electrode material prepared through auto-ignition process and sintered at (a) 500°C,

(b) 600°C, (c) 700°C.



10 ol213] - Al

=743 A3E Fig. 50 YeIAT). Fig. 5@l
el 23} o] 2AL%7} 500002 AL JAEI =
pum= JERHRIAL, YRRk ulie) o]
= ‘/}E}Lﬁﬁl, Hol] Fig. 5(b), ()0l YRl A}

7o) JA=7 )= AFLE7} 600°ColA 700°CE Z7F
@Oﬂ wel JA=71E 0.7 £ 0.1 umold 11+ 01

ms Z71Re &4 F At} o)|AL AALe T} =713k

°ﬂ et QA7 ARES & F ok B AeMe
2ALEE 600°ColA La,Cu0, ¥E& Az
0|2 o]galo] A2AME AFsINT), o|FA AxE
MRS 400°COIA 700°C7HA] L% W3te] tgh
ﬁ*iE—E— 224*8}91—% o] AEerstel ofst Ae

& Fig. 6, 79l ZH2F Yepliich. Aa
*1” %17é 2EoA YR/ 7F AHAg

Pidths w3} gy, e

= é_lf}féow—t— %oaé& QA 2718 e TAEENE
Bdo] £ WS WE P 2 Ao 1)
A Jae zAST. 1 A% Fig 68 AdvE
2 emsl) B APH A Uehd Zo.

RG] WA AP BolFAh 400°C

= 700°CE %7} 2713 we} Abhss w3l
3 A3 &

| Zaghs B35, 500°C o] gdellA
E asE WS weh w434 A%E v
Ao, 400°Cellx= % 3] 3% AkaEe olEl A=
A2 slol 2} 4999 A3ke ekl 2ot
ik, ol olf & %sfoﬂx% H83) Bl St g
A, Xl—ir@_i A7Sol Utk FHg 7ME 2%
o Z4A1708 BRI Floleh. 400°CoN ZHEAITHE
oF 14022 % 2|37, 500°C o] elMe A7
2x10° s
1x10° A\ 17
1x10° ﬂ \ /\ 46 :\Q\
1x10° f \ / \ 5 ;g
- I Y AR N AN
g \ | / 1 1.5
é, 6x10° 5 43 é
| D PEoh s
st e S\ [~ 1o
- sk
0 Jo
210° e T T
40 0 10 20 30 40 50 60 70 8 90 100 110 120

Time (min)

Fig. 6. Sensor response in step change in O, gas
environment at varying temperature
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Fig. 7. Dynamic response time to oxygen concentration at
400°C and 500°C
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