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Design and development of highly H2-sensitive interfaces
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Diode-type gas sensors with an anodized TiO2 film on a Ti plate and noble-metal el
ectrodes (Pd and/or Pt) have been fabricated, and the effects of the chemical state and composition of the
Pd and Pt at the sensing-electrode surface on the H2-sensing properties have been investigated. The H2-se
nsing properties in air at 250C are largely dependent on the chemical state of the Pd-Pt electrode surface
, and the H2 response and the response speed were improved by a decrease in the amount of Pt and the ratio
of PdO to Pd on the electrode surface, respectively. The suitable coating of some polymers on the Pd-Pt s
ensing-electrode increased the H2 responses in wet air and N2 and reduced 02 concentration dependence of H
2 responses. The modification of the small amount of Au on the sensing electrode (especially, Pt) drastica
Ily improved the H2 response at 250C, especially in dry air. In addition, the sensor with the Au/Pt elect
rode showed large and 02-independent H2 response under wet atmosphere.
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Fig. 1. Response transients of a sensors to 8000
ppm Hz in (a) air and (b) N2 at 250°C. The sensor
was pretreated at 600°C for 1 h in (a) air and (b)
N2, respectively.
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Table 1. Fabrication conditions of diode-type
sensors equipped with various polymer films.

Number Film

Sample Pofliyllrr:er of thickness
coating (um)
Pd-Pt/TiO2 No coating - -
N-CH(D)  \ orionic —1 1.38
N-CH(3) olvmer 3 3.98
N-CH(5) P 5 6.00
C-CH(1) Cation 1 2.18
C-CH(3) 3 7.72
C-CH(5)  conductor —5 15.2
A-CH(1) Anion 1 2.35
A-CH) _ onductor — 9.59
A-CH(5) 5 25.19

BEL X9 &2 EMEE EOWAEKE L EHBE

Fitd 5z 22k, X0EEmNSKHE

DIRHEND DK LT, BFEOFIELRN

EHRP T, BEEKRE TN EmEE DS K

FoTE LTHBET 2EENBNZD EE 2

HiLb,

(2) L-CH(m)/M/TiO2 & > (M: Pd-Pt) ® Ho
RENYEM - Pd-Pt EBREA~AD L-CH O—
T4 TR U EHEICRIZTEE
ERL L 7= L-CH(mM)/MITIO, D—EZ R <

—PEDOREE L & HICE LITRT, N ~—I&

WBA~DT 4 > B ZEENEMT 2 & &I,

RELELS 25 Z EBRaNZ, Zhbo

YUY HFEAFITONT, BIHFEHK L R

RUTBT DINBAEOREARAT 2 X 2 1R,

BEEES T, &t e bioEy FE

WNIEL 22D IZON TUSEEN /NS L 72 M

ZonLic, 2, @aoriEEOHENE &b

(a) Wet

’ ’_;E

227" Pd-PUTIO,

© :Tair - Majr
® :Tair 'MNZ

N-CH(m)
1 O:Tair = Mair
. ®: Ty, 'MNz

- C-CH(m)
<>:Tair' Mﬁil
isE * T 'MN;

e A-CH(m)
a :Tail - Malr

u -Talr 'MNz

Sensor current / A

= Ll

0 5 10 15 20 25 30
Film thickness / um

10-? L

Fig. 2.  Film-thickness dependence of sensor
current of L-CH(m)/M/TiO2 in 8000 ppm Hz at 50°C
under wet and dry atmospheres.
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Fig. 3. Response transients of sensors to

8000 ppm H2 in air at 200°C and 250°C under
(a) dry (b) wet atmospheres.
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Table 2. Fabrication conditions of the electrodes.

Power to ) Electrode
Sensor target (W) ;I'r:]me) thickness
Pd Pt Au (nm)
. Pd: 5 min
Au/Pd/TiO2 300 - 40 Au- 10 sec 111.0
. Pt: 6 min
Au/Pt/TiO2 - 300 40 Au: 10 sec 84.2
Pd/TiO2 300 - 18 min 287.0
Pt/TiO2 - 300 - 8 min 7.7
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