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Table 2.1 Metal oxides preferred for applications in various types of chemical sensors

Sensor type and

(sensor elements) Detected gas

Metal oxides preferred for application

P9 3o (Soglio &g

Chemiresistor Reducing gases (CO, H,, CH)) Sn0,; CTO; Ga,0,: In,0,
(semiconductor) Oxidizing gases (0,, NO_, Cl,) In,0,: WO,_: ZnO; TiO v JE & . =
H.,S; SO, 2 sr:fogfcllo; $n0_/A,0 Ao ) E )S*'*’ .
NHB WO_:; NIOO_:; 111203 .
CO2 SnOQILagO_;; AIQOBNEOS; BaTiOﬁfCuO; BﬂSnO'3 N W‘ L) La.ﬂ)
Alcohol La,0./In,0,: La,0,/5n0,; In,0,/Fe,O,
Oxygen GaQOR, SrTiO_;, SrTiFeOR; TiOg; NbgOs; Zn0O
Humidity In,0,/5i0,: TiO /MgCr,0,; SrTiO,: LaFeO,
Electrochemical Oxygen Zr0:Y; Bi,0 /MoQ,; 5SrCeQ,; SrTiO,; SrTiFeO,
(solid electrolyte) H, Sb,0.; BaCeO,: BaCeO,:Gd: Zr0,:Y;

SrCe0,; Sr_CeOB:Yb,- In: SrZr0.;
BaZl'O_;; CEIZIOB

else, including magnetic,
thermoelectric, capacitive,
%) adsorption/combustion (5 %)

surface or bulk

: optical (8
acoustic wave
(SAW/BAW, 5 %) K

resistive and

potentionmetric, impedimetric

amperometric,
mixed potential
(11 %)

FET, Schottky diode,
heterojunction (4 %)

Fig. 2.1 Literature review: various types of metal oxide-based gas sensors discussed in 2007 (based on a total of 340
papers available via ISI Web of Science) (Reprinted with permission from Sahner and Tuller (2010). Copyright 2010
Springer)

Korotcenkov, G. "Handbook of Gas Sensor Materials: Properties, Advantages and Shortcomings for

Applications Volume 2: New Trends and Technologies, Vol. 2." (2014).
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H.-J. Kim, |-H. Lee / Sensors and Actuators B 192 (2014) 607-627

In,0,4
oy F€,03 z
(6.64%) (4.27%) NiO

35%
(%) ot

CuO (12%)

(42%) Cr203

(9.41%) j10%)

(1%)

Web of Knowledge (2013.7.15)

Studies on n- and p-type oxide semiconductor gas sensors (internet search of Web of Knowledge on July 15, 2013).

“Highly sensitive and selective gas sensors using p-type oxide semiconductors: Overview’-

Sensors and Actuators B:Chemical 192 -2014.
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(a) n-type oxide
semiconductors ) )
Semiconducting core
(low resistance)
Electron depletion layer
(high resistance)
(b) p-type oxide
semiconductors

Insulating core
(high resistance}

Hole accumluation layer
(low resistance)

“Highly sensitive and selective gas sensors using p-type oxide semiconductors: Overview”

Sensors and Actuators B:Chemical 192 -2014.
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“Highly sensitive and selective gas sensors using p-type oxide semiconductors: Overview’-

Sensors and Actuators B:Chemical 192 -2014.
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1 N-type polycrystalline metal-oxide resistive gas sensor surface interaction with
surrounding gases.
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“Highly sensitive and selective gas sensors using p-type oxide semiconductors: Overview’-

Sensors and Actuators B:Chemical 192 -2014.
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Fig 1a. Sensing element Fig 1<. Pin Layout
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Fig 1d. Equivalent circuit




