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Supplementary Figure S1. XRD pattern of multi-transferred In2O3 on glass substrate.  

Electronic Supplementary Material (ESI) for Nanoscale.
This journal is © The Royal Society of Chemistry 2023

mailto:yongxiang.li@rmit.edu.au
mailto:ali.zavabeti@unimelb.edu.au


Suppleme

ntary Figure S2. The SEM images of 2D In2O3. a) A SEM image of 2D In2O3 nanosheets on SiO2/Si 

substrate. b) A SEM image of 2D In2O3 nanosheets on IDEs.

Supplementary Figure S3. The optical images of 2D In2O3 nanosheets on IDEs at different 

magnifications.   



Supplementary Figure S4. Optimization of 2D In2O3 response to NO2 against temperature.

Supplementary Fig. S5. Response-recovery of 2D In2O3 gas sensors to 10 ppm NO2 at 200  under ℃

steady-state and transient conditions. a) Steady-state response-recovery cycle of 2D In2O3 gas sensors 

to 10 ppm NO2 in 5 min in NO2 and 10 min in N2. The response of 1974 %. b) Transient response of 700 

% to 10 ppm NO2 in 1 min in NO2 and 1 min in N2, showing practical response-recovery times of less 

than 20 s.



Supplementary Figure S6. Room temperature response-recovery cycle of the of 2D In2O3 in 10 ppm 

NO2.

Supplementary Figure S7. The steady-state response-recovery cycle of 2D In2O3 gas sensor to 10 ppm 

NO2 at 275 oC showing 1514 % response and 3.6 s and 5.6 response and recovery times, respectively.



Supplementary Figure S8. Developed sensor’s cross selectivity data at 200 . a) 2D In2O3 gas sensor ℃

response to 25 ppm NH3 (including 2.5% O2) and NH3 mixed with NO2. b) 2D In2O3 gas sensor response 

to 25 ppm MEK (including 2.5% O2) and MEK mixed with NO2. c) 2D In2O3 gas sensor response to 25 

ppm H2 (include 2.5% O2) and H2 mixed with NO2. d) 2D In2O3 gas sensor response to 15 ppm H2O 

(include 2.5% O2) and H2O mixed with NO2



 

Supplementary Figure S9. Control experiments for cross-sensitivity analysis at 200 , primarily to °

assess the effect of O2 on the sensing mechanism for a)NH3, b)MEK, c)H2, and d)H2O. 

Supplementary Figure S10. Developed sensor’s hysteresis data at 200 .℃



Supplementary Figure S11. Response of 2D In2O3 gas sensors to 10 ppm NO2 in air.

Supplementary Figure S12. Sensing performance of 2D In2O3 to 100 ppm H2S showing irreversible gas 

sensing behavior.



Supplementary Figure S13. a) Response and recovery cycles of In2O3-based gas sensors to 1950 ppm 

CO at 200 . b) Single response and recovery curve of In2O3-based gas sensors to 1950 ppm CO at 200 ℃

. c) Repeated response and recovery curves of In2O3-based gas sensors to different concentrations ℃

of CO at 200 .℃



Supplementary Table 1. Comparison of nanoscale In2O3-based gas sensors for nitrogen dioxide 

detection with different morphologies recently reported in the literature.

Sensing 

materials

Morphology Temperature

(oC)

Response 

(%)

Response 

time (s)

NO2 

detected 

(ppm)

Limit of 

detection 

(ppm)

Ref

In2O3 Nanosheets RT 89.48 16.6 97 - 1

In2O3 Nanosheets 120 213 4 10 0.01 2

In2O3 Microcubes 100 1401 16 100 - 3

In2O3 Microcubes 60 1884 - 30 2 4

In2O3 Microcubes 100 336 18 100 0.001 5

In2O3 Nanoparticles 300 1.09 120 3 - 6

In2O3 Nanosheets 250 164 5 50 - 7

In2O3 Nanorods 80 82 70 2 0.1 8

Sn/ In2O3 Nanofibers 90 44.6 106 1 - 9

Pd/ In2O3 Nanosheets 110 4080 120 50 0.5 9

Pd/ In2O3 Nanowires 300 3.4 60 30 - 10

Graphene/ 

In2O3

Nanofiber 50 42 261 5 0.00086 11

Ti/ In2O3 Thin films 400 16.95 - 0.080 - 12

This work 2D sheets RT 55 >150 s 10 -

This work 2D sheets 200 1974 76 10 0.004

This work 2D sheets 275 1514 3.6 10 -
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