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S1. Existing NiO-based NO2 and CO2 Gas Sensors

Table S1 gives a glimpse of a few NiO-based NO2 and CO2 sensors respectively reported in the 
literature. It is observed from the table that the sensors reported are using complex fabrication 
methods, high operating temperatures, higher concentrations, long response time, and recovery 
time.

Table S1. Existing NiO-based NO2 and CO2 Gas Sensors
Gas Method Material Temp.

(°C)
Conc.
(ppm)

Response time,
recovery time (s)

Ref

Vapor-liquid-solid
(VLS)

NiO Nanowire 200 0.2-1 100 s, 500 s [1]

Spin-coating SnO2-NiO RT 0.5 184 s, 432 s [2]

Hydrothermal NiO thin film 200 20 100 s, 1000 s [3]

Facile solution pro-
cess

NiO-rGO matrix 100 3-100 15 s, 20 s [4]

Chemical spray
pyrolysis

NiO 200-250 20 Sensitivity
(57.3/%)

[5]

Spray coating Mesoporous NiO
Nanosheet

RT 50 10 min,10 min [6]

Growth NiO-CNT RT 1000 30 min, 20 min [7]

Electron beam
lithography

Graphene RT 100 150 s, 400 s [8]

CVD Graphene (UV
assisted)

RT 100 10 min, 10 min [9]

CVD Graphene RT 200-
0.1

3000 s, 3000 s [10]

Spin coating Ozone Treated
Graphene

RT 200 26 s, 20 s [11]

Screen printing WO3-rGO RT 0.5-20 9 min, 18 min [12]

Drop casting NiO-Graphene 80 7-60 576 s, 121 s [13]

Hydrothermal NiO-CNC RT 50 132 s, 164 s [14]

Hydrothermal N2 doped NiO 200-250 1-8 100 s, 200 s [15]

NO2

Ultrasonic method Ni/NiO/Graphene 150 10 20 s, 10 s [16]



Gravure printing rGO-AgNP RT 50 12 s, 20 s [17]

Sol gel NiO thin films 150 20 2.6 (sensitivity) [18]

Sol gel Ce doped NiO 150 40 29 [19]

MPECVD GNWs/NiO-
WO3/GNWs

RT 5-7 300 s, 300 s [20]

Deposition YSZ-NiO 800-900 400 20 s, 180 s [21]

DIW NiO-Graphene RT 5 SCCM 10 s, 9 s This 
Work

DIW NiO-AgNWs RT 5 SCCM 13 s, 14 s This 
Work

Dip coating NiO/rGO RT 0-500 16 s, 22 s [22]

Hydrothermal NiO/CNT RT 4000 10 s, 47 s [23]

Spray pyrolysis Nonporous
Graphene Oxide

RT 10 SCCM 25 s, 150 s [24]

Facile reduction
method

SnO2-rGO RT 5-500 41 s, 47s [25]

Capacitive layered
structure

   NiO-BaTiO3 400-800 200-
20000

70 s, 90 s [26]

Film-forming
method

     Pt-NiO RT 5-500 240 s, 600 s [27]

SILAR    SnO2-NiO RT 5-500 13 s, 34 s [28]

Sputtering   TiO2-AgNP RT 50 SCCM 10 s, 110 s [29]

Plasma etching            GO 45-65 400-
40000

3 s, 5 s [30]

DIW NiO-Graphene RT 30 SCCM 16 s, 12 s This 
Work

CO2

DIW NiO-AgNWs RT 30 SCCM 11 s, 11 s This 
Work



S2. IV testing results for three different batch-fabricated sensors

 Fig S1 corresponds to the IV testing results of three different batch-fabricated 
sensors. It is observed that almost the same IV plot is obtained for all batches 
indicating the batch consistency.

Fig. S1: IV testing results for three different batch fabricated sensors (a) Nickel 
oxide-graphene (b) Nickel oxide- silver nanowires
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