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Table. S1 Current performance of typical gas sensors based on bimetallic and

trimetallic composites in literature reports.

__ Operati .
Samples Application peration Response/concentration References
temperature
NiAl-LDHs Os gas RT 1.84/700 ppb [1]
sensor
ZmALLDHs ~ Canolgas ;o0 12.5/100 ppm 2]
sensor
NO,
NiCo-LDHs Oy gas RT 70%/97 ppm [3]
sensor
CH, gas o
Pt/ZnAl-LDHs 450 °C 5/500 ppm [4]
sensor
HPTS/NiFe.LDHs =02 835 RT /e [5]
sensor
NOy gas
Mg-Al-LDH RT %/1
g S sensor 76%/100 ppm [6]
PANUZnTi-LDHs 10 838 RT 20/50 ppm [7]
sensor
NO,
CoAl-LDHs Oy gas RT 17.09/100 ppm 8]
sensor
Ethanol gas o 8.24/1000ppm
Ni-Cr-Al-LDHs :S:t?;e [9]
11.31/1000 ppm
gas sensor
. NOy gas
Ni-Fe-Al-LDHs RT 82%/100 ppm [10]
sensor
Ethanol gas 5 o 2.48/4.3 ppm
sensor
PS@Co-LDHs Dimethyl [11]
sulfide gas 3/125ppm
sensor
Co-LDHs NO; gas RT 23.7/100 ppm This work

sensor
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Fig. S1 The diagram of the gas delivery system for the gas sensing process.

The steps are as follows:

First, the interdigitated gold electrode sensor is mounted in the test chamber,
when the valves 3, 4, 5 remain open and the test chamber is flushed with air for at
least 3 minutes to remove distractors from the test chamber and the homemade glove
box. Then, valve 5 is closed, valve 1 is opened to inject steam into the test chamber
and observe the tank hygrometer until the test chamber and glove box reach the target
humidity, and then close valves 1, 3 and 4. Finally, open the valve 2 and inject a
certain volume of NO, gas to record the resistance change. When the resistance is
balanced, valves 5 and 4 are opened successively, and the vacuum pump is used to
clean the chamber to restore the sensor resistance to its original state. The above is a
full response recovery cycle. The first three phases were repeated, the NO, gas
concentration was controlled with a micro-syringe, the NO, was injected into the test
chamber to complete a second response recovery cycle, and then measure the

recording resistance changes and so on.
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Fig. S3 AFM images and height profiles of CCM-1 (a, b) andCCM-3 (c, d)
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Fig. S4 O 1s high-resolution XPS survey spectra of (a) CCM-1 and (b) CCM-3,

respectively.



Table. S2 O 1s peak position and peak area ratio (%) of the four samples

Sample CCM-1 CCM-2 CCM-3 CCM-2+NO,
Oaa Oba Oaa Oba Oaa Oba Oaa Ob:
Peak
OC OC Oc OC

Peak 530.9, 531.9, 531.1, 532.2, 531.1, 531.9, 531.4,532.1,
position

(V) 533.1 533.5 533.2 533.2
Peak area 43.90, 35.78, 41.73,32.96, 42.72,35.36, 32.00, 23.78,
ratio (%) 20.32 2531 21.92 44.22

*QO,: lattice oxygen; O,: oxygen deficiency/vacancies structure; O.: chemisorbed oxygen.
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Fig. S5 XRD patterns of the CCM-2 with and without CTAB.



Fig. S6 SEM images of CCM-2 (a) with and (b) without CTAB.
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Fig. S7 The dynamical response/recovery transient curves of (a) CCM-1 sensor to

100-0.3 ppm NO; and (b) CCM-3 sensor to 100-0.05 ppm NO,.
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Fig. S8 (a) Response time and (b) recovery
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Fig. S9 The stability of the CCM-2 sensor to 100 ppm NO, for 60 days at RT.



Table. S3 The response, response time and recovery time of the three samples to

different NO, concentrations at room temperature (RH: 26%)

Sample CCM-1 CCM-2 CCM-3
NO,
R T, T, R T, T, R T, T,
(ppm)
100 1539 253 5587 2370 163 4393 1681 514 7821
50 1091 326 6453 1419 1.63 3313 11.17 478  69.32
30 784 326 6159 1090 1.81  49.06 783 459  68.56
10 320 526 8112 649 209 3854 436 797 6142
5 192 995 4568 327 268 3087 256 1005 5529
3 141 1153 3536 230 297 3712 171 1157  60.98
1 112 1067 3529 164 313 3521 134 1229 39.86
0.5 1.09 1375 3515 141 624 2733 126 1231 4172
0.3 1.05 1397 2667 133 898 2383 121  14.02 2737
0.1 123 976 1692 1.8 1496  20.23
0.05 1.19 1027 1609 108 1521  20.08

*R: Response  Ts: Response time  Tr: Recovery time
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