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Fig. S1 (a) TEM images of bare GO. (b) Representative AFM image and corresponding 
thickness analysis, revealing a uniform thickness of 0.74 nm for bare GO nanosheets. 
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Fig. S2 SEM images of (a) SiO2@GO composites made from 130 nm SiO2 spheres. (b) 
SiO2/GO mixture, without modification of SiO2 spheres by APTMS. 

Fig. S3 IV curves of bare SiO2@GO and SiO2@TRGO with different concentration.



Fig. S4 Schematic illustration of the increased surface area brought by 3D SiO2@RGO 
framework.

Fig. S5 Cyclic voltammograms of (a) SiO2@TRGO and (b) TRGO in a 10 mM 
[Fe(CN)6]3−/4− and 0.1 M KCl solution at different scan rates from 25 to 300 mV s−1.



Fig. S6 The thickness of SiO2@TRGO film on interdigital electrodes with different 
concentrations of (a) 2 mg/mL, (b) 4 mg/mL, (c) 8 mg/mL and (d) 16 mg/mL.

Fig. S7 The change of conductivity of SiO2@TRGO sensors in different RH. 



Fig. S8 (a) The change of conductivity of SiO2@TRGO sensors at different 
temperature, (b) The response curves of SiO2@TRGO towards 50 ppm NO2 at different 
temperatures.

Fig. S9 Selectivity of SiO2@TRGO based sensing device towards 50 ppm NO2, 50 ppm 
NH3 compared with other analytes with 1% of saturated vapor concentrations.



Table S1. Comparison of sensing performance of some graphene based sensing devices 
reported previously.

Sensing material
Dimen-

sional

Modified 

graphene

Increased 

surface
Response towards NH3 (ΔG/R0) Response towards NO2 (ΔG/G0) Ref

SiO2@TRGO 3D - Yes 6.8% for 50 ppm NH3 in 250 s 35.5% for 1 ppm NO2 in 250 s -

Bare TRGO 2D - - 27% for 1% NH3 in 50 min 12% for 2 ppm NO2 in 40 min 1

Chemical reduced GO 2D Yes - 5.5%for 200 ppm NH3 in 500s - 2

Chemical reduced GO 2D Yes - - 88% for 5 ppm NO2 in 10 min 3

CVD graphene foam 3D - Yes 30% for 1% NH3 in 800 s ~4% for 20 ppm NO2 in 400 s 4

RGO/Ag nanowires - Yes - 7.5% for 50 ppm NH3 in 300s - 5

Vertically oriented graphene 3D - Yes 5% for 1% NH3 in 18 min 157% for 200 ppm NO2 in 14 min 6

Graphene nanomesh - Yes Yes 11.8% for 50 ppm NH3 in 20 min 6% for 1 ppm NO2 in 15 min 7

RGO on 3D pillars 3D - Yes 100% for 40 ppm NH3 in 2000 s 28% for 5 ppm NO2 in 15 min 8
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