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Fig.S1: Schematic diagram of the synthesis of the sensing film.

annealed at 500°C for 4h

(a) (b)
raw data
/W 4f7/2
W 4f,,

L &
£ z
«» w
g £
£ =
— —

1 L L 1 1L L L L L il

1000 800 600 400 200 0 40 39 38 37 36 35 34

Binding Energy (eV) Binding Energy (eV)

Fig.S2: (a) The survey XPS spectrum of the sensing film. (b) The core level spectra of W
element.
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Fig.S3: The EDS mapping result of the O element for the sensing film.
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Fig.S4: (a)-(f) The real-time resistance variation of the sensor based on 1.1 at% Pt and 5 at%

Pd decorating WO, film towards 100 ppm H,, tested at 70, 90, 110, 130, 150 and 170 °C,
respectively.
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Fig.S5:

(a)-(f) The real-time resistance variation of the sensor based on 0.5 at% Pt and 5 ath

Pd decorating WO, film towards 100 ppm H,, tested at 70, 90, 110, 130, 150 and 170 °C,

respectively.
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Fig.S6: (a)-(f) The real-time resistance variation of the sensor based on 1.1 at% Pt and 3 at%
Pd decorating WO, film towards 100 ppm H,, tested at 70, 90, 110, 130, 150 and 170 °C,

respectively.
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Fig.S7: (a)-(f) The real-time resistance variation of the sensor based on 1.1 at% Pt and 7 at%

Pd decorating WO, film towards 100 ppm H,, tested at 70, 90, 110, 130, 150 and 170 °C,
respectively.
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Fig.S8: (a)-(f) The real-time resistance variation of the sensor based on 1.6 at% Pt and 5 at%

Pd decorating WO, film towards 100 ppm H,, tested at 70, 90, 110, 130, 150 and 170 °C,
respectively.
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Fig.S9: (a)-(j) Repeatability test of Sensor B based on 1.1 atlh Pt and 5 at% Pd decorating WO, film
for drawing error bars towards 200 ppb-200 ppm H,.
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Fig.S10: (a)-(i) Reproducibility of the sensor's response to different concentrations of Hz in

order to draw the error bars.
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Fig.S11: (a)-(b) The real-time resistance of pure WO, film to high concentrations of H, at 1%
and 2%. (c)-(d) The real-time resistance of Sensor B to high concentrations of H, at 1% and

2%.
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Fig.S12: (a)-(f) The influence of humidity on the response of Sensor B.

S8



28 —
(1_1) (1 2) response curve (1_3)
200 = - towards S ppm H, S l 1
- 9 ampie
S s E; 24
(= E22
Z7m o
Il 220
% om0 S s
E H
Z 500 S16
£ 214
400 i -
—— test curve 1.2
batch 1
300 v 10
" L L .
0 200 400 600 30 0 200 400 600 800
Time (s)

Time (s)

—— response curve (2_3)

towards S ppm H, Sample 2

_—
ik
=
~—
2 g £
s 3 =
—_
W
~
~
N
P

Resistance Value (M€2)
z
e
H

400 g4
ik v Bos b t h 2
i towards 5 ppm H, = a c
. X \ 10 . ) s
¢ L Timew o ki 0 200 400 600 00

Time (s)

—
fla-)
[Ly
~
—
lla)
)
~
w
&

—=— response curve

(3-3)

00 53t towards 5 ppm H, Sample 3
9’: b 4
£ 222 | 1
2 700 | 2
H 220
- P
g 600 218
g H
£ 2
Z 500 E 1§
; 1.4

400

—— et curve 12 b h 3
i m ate
L I 1 8 I
0 200 400 600 800 0 200 400 600
Time (s) Time (s)

4-1) (4-2) 2 ——responsecurve | (4-3) le 4
o ample
& s g
% S22
700 =
< 220
E 600 ; 1.8
E 2
£ 500 E_ LE
K . Zis
e batch 4
= towards 5 ppm H,
A Y L 1 A 14 L 1 1 1 L
0 200 400 600 800 1000 " 200 400 500 800 1000

Time (s) Time (s)

Fig.S13: (1-1) The real-time resistance variation of Sensor 1 toward 5 ppm Hz, at 110 °C.
(1-2) The response curve corresponding to (1-1). (1-3) The photograph of Sensor 1.
(2-1)-(4-3) are the same.
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Fig.S14: (5-1) The real-time resistance variation of Sensor 5 toward 5 ppm H, at 110 °C.
(5-2) The response curve corresponding to (5-1). (5-3) The photograph of Sensor 5.
(6-1)-(8-3) are the same.

S10



(a) (b)

ool @110°C towards 100 ppm benzyl benzoate . 1300} @110°C towards 100 ppm butyl levulinate
= resistance curve — resistance curve
6:...'iSII[l F =5
1200
s e
« 3000 ot
= =
’_N >_G'l
- -
E 2500} " 1100
= =
k| a
£ 2000} 2
= Z 1000
1500
9200
1000
0 150 300 450 600 750 9200 0 200 400 600 800 1000 1200
Time (s) Time (s)
() d
1000
@110°C towards 100 ppm ethylene s resistance curve Sl @110°C towards 100 ppm H,S —esistance curve
880 [
_ 800+
= &
z 2 700}
Z 860 z
= = 600f
8 -
g £ soof
3 8
2 2 400}
& 840 &
300F
200¢
820 L L L L 100 1 1 L L L
0 150 300 450 600 750 0 1000 2000 3000 4000 5000
Time (s) Time (s)
2
@), 6 — )
@110°C towards 100 ppm acetone = resisiance curve 900 @110°C towards 100 ppm ethanol resistance curve
850
850
a ]
280 Z 500
; 750 3750
g 1
;_; 700 E 700
-5 'E =
£ 650 e
600
600
550 L L L AL i
0 150 300 450 600 750 900 0 100 200 - 300 400 500
Time (s) Time (s)

Fig.S15: (a)-(f) The selectivity test of Sensor B towards reference gases.
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Fig.S16: (a)-(g) The long-term stability test of Sensor B.
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