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S1:

There was no instance of Co3O4 formation was observed below 473 K, and there was no physical 

stability of Co3O4 thin film was seen beyond 773 K. Hence, the deposition temperature window 

was chosen between 473 K to 773 K.

Fig. S1. Photograph of the spray deposited Co3O4 thin films at different substrate temperatures.

S2:

To compare the acetone sensing response of the spray deposited Co3O4 nanostructure with the 

commercially purchased cobalt oxide nanoparticles (Co3O4, Purity 99%, Alfa-Aesar), the 

commercially purchased cobalt oxide nanoparticles was drop-casted on to the active area of Ag-

Pd electrode as shown in Fig. S2 (d). The sensing characteristics of commercially purchased 

cobalt oxide nanoparticles and spray deposited Co3O4 thin film (deposited at 773 K) are shown 

in Fig. S1 (a-c). There was no significant acetone sensing response observed for the 

commercially purchased Co3O4 nanoparticles, which indicated that the sensing response not only 

depends on the sensing material but also dependent on the definite nanostructures, morphology, 

crystallite size, synthesis/deposition technique, nature of conductivity, phase separation, grains 

and grain boundary resistances1–7.
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Fig. S2. Acetone transient response of the Co3O4 nanostructures (a) commercially purchased 

nanoparticles, (b) spray deposited Co3O4 thin film at 773 K, (c) comparative acetone sensing 

response of commercially purchased Co3O4 nanoparticles and Co3O4 thin film at 773 K, and (d) 

photograph of drop casted Co3O4 nanoparticles on active area of Ag-Pd electrode. 

S3:

To substantiate this, the structural and morphological analysis of the commercially purchased 

Co3O4 nanoparticles were studied and compared with the spray deposited Co3O4 thin film at 773 

K, as shown in Fig S2 (a-d). Structural analysis of the commercially available Co3O4 

nanoparticles revealed the formation of face-centered cubic crystal structure with the preferential 

plane orientation of 311, whereas the spray deposited Co3O4 thin film exhibited the cubic spinel 

phase with small variations in the lattice parameter. The crystallinity of the commercially 

purchased Co3O4 nanoparticles was observed to be very high in comparison with the spray 

deposited Co3O4 thin film, which would have resulted in the lower sensing response of 

commercially purchased Co3O4 nanoparticles. 



Fig. S3. XRD patterns of the Co3O4 nanostructures (a) commercially purchased nanoparticles, 

(b) spray deposited Co3O4 thin film at 773 K and, (c-d) scanning electron micrographs of 

commercially purchased Co3O4 nanoparticles and spray Co3O4 thin film at 773 K. 

In general, higher the crystallinity of the nanostructures, lower the sensing response 4–7. In 

another perspective, the lower sensing response could be attributed to the crystallite size of the 

nanostructures. Crystal with smaller size possesses enhanced response due to the increased inner 

grain interaction and transport characteristics during the receptor and transduction function 8. 

Smaller nanocrystallites offer increased surface area and surface to volume ratio and improved 

surface catalytic behavior 5. The average crystallite size of the commercially purchased Co3O4 

nanoparticles was found to be 53 nm, whereas spray deposited Co3O4 thin films exhibited the 

crystallite size in the range of 15-35 nm. The larger crystallite size would have resulted in the 

lower sensing performance of commercially purchased Co3O4 nanoparticles4. The morphology of 

the commercial sample exhibited the formation nanoflakes like morphology, whereas spray 



deposited Co3O4 thin film (at 773 K) showed a compact surface with smaller spherical 

nanograins. This has also reconfirmed the size dependence sensing characteristics of the 

nanostructures. Thus, the sensing characteristics not only depends on the sensing material but 

also dependent on the microstructural properties1–7, morphology9–15 and synthesis methods 16–19.
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