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1 Preparation of FSS NF sensors with different Pd contents.

2 Other FSS NF sensors with varied PdO contents were prepared by adding 0.5 mg, 

3 4 mg, and 8 mg of PdCl2 to Sn sols, respectively. The remaining manufacturing steps 

4 were identical to those of the FSS PdO–SnO2–SiO2/SiO2 sensor. The corresponding 

5 sensors were labeled as (0.5 mg) PdO–SnO2–SiO2/SiO2 NF sensor, (4 mg) PdO–

6 SnO2–SiO2/SiO2 NF sensor, and (8 mg) PdO–SnO2–SiO2/SiO2 NF sensor, 

7 respectively.

8 Fabrication of commercially available PET sensors

9 Briefly, PdO-SnO2 NFs was mixed with 70 ethanol to obtain the corresponding 

10 slurry. The slurry was then dripped on a commercially available sensor substrate 

11 made of PET, with a spacing of almost 0.1 mm, in order to obtain the commercially 

12 available PET sensor. All the fabricated sensors were aged in air at 80 °C for 2 h. 
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1

2 Fig. S1 Photograph of the electrode mask and its detailed structure.
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1

2 Fig. S2 The sensing testing chamber of AES-4SD flexible gas sensing analysis system.
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1

2 Fig. S3 The flow chart of the dynamic gas and liquid distribution system.
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1

2
3 Fig. S4 SEM images with different magnifications of PdO–SiO2–SnO2/SiO2 NF membrane.
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1

2 Fig. S5 HRTEM images of (a–c) SnO2 NF from SnO2–SiO2/SiO2 NFs. (d–f) PdO–SnO2 NF from 

3 PdO–SnO2–SiO2/SiO2 NFs.
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1

2 Fig. S6 N2 adsorption–desorption isotherms of (a) SiO2, (b) PdO–SnO2, (c) SnO2–SiO2, and (d) 

3 PdO–SnO2–SiO2 NFs. The insets are the corresponding pore size distribution curves.
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1

2 Fig. S7 SEM images with different magnifications of PdO–SnO2 NFs.
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1

2 Fig. S8 Responses of the sensors with various PdO contents to various concentrations of NO2 at 

3 room temperature.
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1

2 Fig. S9 Resistance–time curves of the other 3 batches of FSS PdO–SnO2–SiO2/SiO2 NF sensors to 

3 1000 ppb NO2 at RT.
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1  

2 Fig. S10 Photographs of FSS PdO–SnO2–SiO2/SiO2 NF sensors with different sizes: (a) type Ⅰ 

3 used in this work, (b) type Ⅱ, and (c) type Ⅲ. Resistance–time curves of the FSS PdO–SnO2–

4 SiO2/SiO2 NF sensors to 1000 ppb NO2 at RT with different sizes: (d) type Ⅱ and (e) type Ⅲ.
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1

2 Fig. S11 Photographs of (a) PdO–SnO2 NF membrane, (b) SiO2 NF membrane, (c) PdO–SnO2–

3 SiO2/SiO2 NF and (d) PdO–SnO2/SiO2 NF membranes. Folded photographs of (e) SnO2 NF 

4 membrane and (f) PdO–SnO2–SiO2/SiO2 NF membranes.
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1   

2 Fig. S12 XRD patterns of PdO–SnO2–SiO2/SiO2 NF membrane at different calcination 

3 temperatures.
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1

2 Fig. S13 Photographs of PdO–SnO2–SiO2/SiO2 NF membrane at different calcination 

3 temperatures: (a)800 °C, (b)1000 °C, and (c) 1100 °C.
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1

2 Fig. S14 SEM images with different magnifications of PdO–SnO2/SiO2 NF membrane.
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1

2 Fig. S15 (a,b) Photographs of the commercially available sensor substrate and the detailed 

3 structure. (c) Photographs of commercial PET-based PdO–SnO2 NF sensors.
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1

2 Fig. S16 Response–temperature curves of the FSS PdO–SnO2–SiO2/SiO2 NF sensor to various 

3 gases.
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1
2 Fig. S17 Histograms of the responses of the sensors with various PdO contents to various gases at 

3 different temperatures: (a) 300 °C, (b) 400 °C, and (c) 450 °C.
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1 Table S1 Adsorption energy and Bader charge transfer of SnO2, Pd–SnO2, and Pt–
2 SnO2 toward various gas molecules in reported literatures.

Gas molecules Adsorption energy (eV) Bader charge transfer (e-)

NO2 -0.9,1 -0892 0.581 

CO -0.493 0 ~ 0.143

C6H5CH3 -0.10,4 -0.282 0.222

HCHO 0.04,1 -0.262 0.01,1 0.172

CH3COCH3 0.41,4 -0.222 0.062

CH3OH 0.194 /

CH3CH2OH -0.03,1 0.724 0.0031

H2 -0.26,5 -0.12 ~ -0.296 0.0045

NH3 -0.194 0.121

SnO2

CH4 -0.031 0.011

NO2 -1.242 /

CO -0.637 0.137

Pd–SnO2

CH4 -0.478 0.108

NO2 -1.732 0.392

C6H5CH3 -0.432 0.222

HCHO -0.522 0.172

Pt–SnO2

CH3COCH3 -0.302 0.062
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