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Hydrogen Gas Sensor Using La-doped BaTiOs Thermistor
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A catalytic combustion type gas sensor using a positive temperature coefficient (PTC) thermistor,
which shows a sharp resistance change around curie temperature (Tc), was investigated for
detection of H2 gas. Donor-doped barium titanate (Bao.sgsLao.oo2TiOs) was prepared through solid
state reaction and oxalic decomposition methods. La-doped BaTiOs obtained by the oxalic
decomposition method showed excellent PTC properties because of the formation of fine particles, as
compared with that prepared with the solid state reaction method. The resulting sensor device
showed a fairly high Hs sensitivity in the range of 100 to 1000 ppm.

Key words: Gas sensor, PTC thermistor, BatiOs, Hydrogen

1. #&

PREFEIL-C KRNI B I R S B RFEE AW
Fo xR X —=PECO & PEH L7 U — 2k AR
THRAF—JHE LTHEHSN TS, £D L) bk
T2 ThAHIKRFEFAEZIZBNT, KFEV—7I12X
B HiE RIKCBE < T2 O e B o OB AR
HHENTWD, KFERITIE, Edl e E), 22k,
BB RO S TWS, ZHETIC, KELN
AP E LT, BEA X7 & ORI H-E R DK
PRI 2 F8IK T A o120, A&l o
RPUARIC il 2 A1 U, il B CookFEOBBERIC X
% A 4a OB EFI R T 2 Bl e o 9033
TICHBE SN TV, UL, miEIEEREOESIK
PrEA @<, E2TOBKIRGLO R ML E VIR
BV BEIIREEEUC X D IEPUEE NS En D
MERH D, £ THLIX. HHREL L TaMeE
RIPIE L ZE L HPTCY—I AX4IFHL, Zh
ZRITUATF a—H & LIEAKELT AV 2R LT,
REM2PTCY — I A& T % BaTiOs1L120°C i 5%
WCERBEPIDNRELSET o2 —H%2AL, =

*1 TR R
*2 W EE T HRE R

U — LU FOIRE TRV A RT3, =2 —&
IZEET 5 & BRI O HHERA~OHEBIT D
HRHUE N FEEBIEAINTI R T 5, 2 F Y . BaTiOs PTC
P—=IRAZPETLHF 2 U —RfHE TORMRERIK
PLOBbEE o EH L LTRIAT 2/ RetEn & 5,

Fig. 1 lZARN A ¥ VO AIRE OBEERX & 7”: 3753,

FARELF 2 ) — 1L D TNITREEISHE L,
AIRVET A (ZO%6 . KEHTR) BEET DL HTF

In inflammable gas

Cooling

Heating

Electric resistance

¢ In air

Temperature
Fig.1 Image of gas response for PTC-based gas sensor.
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Fig. 2 Preparation scheme of Ba0.998L.a0.002T103 through a
solid state reaction method and an oxalic adic method.

2.3 PTCHRHME « U R MR RFHEFEAT 5 1

FAMHE, YavBEEThLhEZLTEHEL AR
Bag 90sLag 002 TI03 T 4 A 7 122X 2 X 10mm3 D R 12 4]
DH L, Pt E 7213 AukR (0.3mm) Z &R E LR
REHEZ D CHEE L., S DICERNEEZ M L&
25 72 DIZEE & OBAEALIZ Pt — & b E 721X Au
N2 R FEA L, KI1EERIB00°C TYARL A /iR <
TR 2B, FIEE DT T4RD A4k

Gas out

S—
—" —

__ Thermo couple

— Pt wire

Gas in

o

Current
terminal

\4
I

Voltage .7
terminal

<+— Specimen
(2X2X 10mm?)

Fig.3 Schematic drawing for an experimental apparatus
and a sensor element.
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Fig.4 TG/DTA curves of the mixture of BaCO3, TiO2
and La203.

Table 1 Component of samples prepared through the solid state

reaction method.
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Fig. 5 TGDTA curves of themixed oxalic salt of Ba, La
and Tiobtained by oxialic salt method.
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Fig.6 Comparison of oxalic acid method and solid reaction
method on PTC properties. (a) wide range (b) narrow range.
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Fig.7 Response transientsto 1000 ppmH2 gas for PTC-based
2as Sensor.
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Fig.8 Response transientsto various concentrations of hydrogen gas for PTC-based gas sensor prepared through
(a) solid state reaction method and (b) oxalic acid method.
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