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Fig. S1 The schematic illustration of formaldehyde testing assembly.

Fig. S2 SEM images of (a) Ni2.5In, (b) Ni7.5In, (c) 3%-Ag/Ni5.0In and (d) 9%-Ag/Ni5.0In samples.



Fig. S3 (a) XRD patterns of pure In2O3, Ni2.5In, Ni5.0In and Ni7.5In. (b) A partially enlarged view 

of the (222) and (400) segments of the XRD patterns.

Fig. S4 (a) Response of the sensors to 100 ppm formaldehyde at the temperature range of 140-260 

°C based on pure In2O3, Ni2.5In, Ni5.0In, Ni7.5In, 3%-Ag/Ni2.5In, 3%-Ag/Ni5.0In, 3%-Ag/Ni7.5In, 6%-

Ag/Ni2.5In, 6%-Ag/Ni5.0In, 6%-Ag/Ni7.5In and 9%-Ag/Ni5.0In samples. (b) Response of the sensors 

to 100 ppm formaldehyde at the temperature range of 140-260 °C based on the obtained composites 

with different Ag loading rates.



Fig. S5 (a) TEM image of CS1 after 1 h of chemical reduction. (b) TEM image of CS2 after 5 h of 

chemical reduction.

Fig. S6 (a-b) Response transients of sensors based on CS1 and CS1 samples toward 100 ppm 

formaldehyde at 160 °C.



Fig. S7 O 1s XPS spectra of (a) Ni2.5In, (b) Ni7.5In, (c) 3%-Ag/Ni5.0In and (d) 9%-Ag/Ni5.0In.



Table S1 Gas sensing properties of different sensing materials to formaldehyde, as 
reported in the literature and the present study.

sensing material
formaldehyde/con

.(ppm)
temperature 

(°C)
response

res./rec.
time (s)

referencce

rock-like ZnO 600 360  23.2 - 1

IrO2-loaded 
Ga1.4In0.6O3 
nanofibers

10 280 46 2/9 2

Ag/Ag2O 
functioned SnO2 

/Sn3O4

100 160 12.76 5/5 3

Ce-Sn3O4

microsphere
100 200 5.5 4/8 4

Tb-doped In2O3 
nanotubes

50 160 75 2/12 5

SnO2 microspheres 100 200 38.3 17/25 6

Er-doped In2O3 
nanotubes

20 260 12 5/38 7

NiO/SnO2 
microflowers

100 100 39.2 28/115 8

SnO2 hollow 
microspheres

50 300 6.4 - 9

Nd-doped In2O3 100 240 44.6 15/50 10

Porous NiO/SnO2 
microspheres

100 200 27.6 6/17 11

Li-doped ZnO 
nanoparticle

100 350 40.2 8/26 12

Ag functionalized 
Ni-doped In2O3 

nanorods
100 160 123.97 1.45/58.2 This work
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