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S1. Materials  

Solvents were purchased from Merck and Sigma-Aldrich and used without further purification. Indium iodide (InI) 
was purchased from Sigma-Aldrich. 

S2. Instrumentation

 Powder X-ray diffraction (p-XRD) pattern of thin film deposited on glass substrate was measured using a Bruker 
AXS D8 Discover diffractometer, using copper Kα radiation (λ = 1.54178 Å). Films was scanned over the range of 2θ 
= 10 - 70˚ using a step size of 0.02 ˚ with a dwell time of 0.5 s. 

Raman spectroscopy was performed using a Renishaw system 1000 Raman spectrometer equipped with a long 
focal length 50x objective. The Raman spectrum was acquired using the WiRE 1.3 software using a laser with an 
excitation wavelength of 514 nm (25% power) and spectrometer configuration: (Diffraction Grating: 1800 lines/mm, 
extended mode, accum: 3, gain: high, Cosmic ray: off and charge coupled device (CCD) area detector, calibrated to 
the 520 nm with silicon as reference). Spectrum presented here is a raw data, no background subtraction and 
smoothing has been performed.

Scanning electron microscope (SEM) analysis was performed using a Zeiss Ultra 55 FEG-SEM + EBSD + EDX in 
secondary electron mode with an accelerating voltage of 10 KV. Energy-dispersive X-ray (EDX) analysis was carried 
out using the same instrument with an accelerating voltage of 10 KV using an Oxford Instruments INCA pentaFETx3 
detector. Carbon coating on the film was carried out using an Edwards E306A coating unit. The thin film for SEM 
and EDX analysis was mounted on stub using copper tape and earthed with silver paint.

UV-Vis-NIR transmittance and absorption spectrum of thin film was recorded using a Shimadzu UV-1800 
instrument over a range of 300-900 nm.

S3. Precursor solution 

A clear and transparent carbon-free precursor solution is obtained by dissolving 250 mg of InI powder to 5 mL of 
mixed solvent of N,N-dimethyl formamide and acetonitrile (1:1, v/v) with stirring at 550 r.p.m for 1 hour at 70 ˚C.   

S4. Aerosol-assisted chemical vapour deposition of In2O3 thin film 

A transparent thin films In2O3 were deposited on cleaned glass substrates (1.5 cm x 3 cm) using aerosol-assisted 
chemical vapour deposition technique from a clear solution mentioned above in section S3. The apparatus used for 
AACVD in the laboratory has been previously described by Ramasamy et al. (Ramasamy, Chem. Mater., 2013, 25, 
266-276). The flow rate of the argon carrier gas was 250 sccm and the tube furnace temperature was set to 500 ˚C. 
The AACVD run until all the precursor solution is finished. The In2O3 thin films were taken out from the tube furnace 
further analysis, once the temperature is reached below 100 ˚C.
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Fig. S1 shows the EDX plot (left) and atomic percent of the elements present in the film (right) of In2O3 microparticle 
thin film deposited by AACVD technique on glass substrate at 500 ˚C.

Fig. S2 shows the EDX plot (left) and atomic percent of the elements present in the film (right) of In2O3 microparticle 
thin film deposited by AACVD technique on glass substrate at 500 ˚C.



S5. Optical bandgap calculation using Tauc plot
 
Optical bandgap of In2O3 microparticle thin film has been determined using Tauc plot (αhν)2 vs hν) obtained from the 
absorbance data of In2O3 microparticle thin film deposited by AACVD technique on glass substrate at 500 ˚C. The estimated 
bandgap is determined by extrapolation of the linear region to energy axis intercept, indicating a direct bandgap value of 
3.53 eV, which is consistent with previously reported literature values.1,2

Fig. S3 shows the Tauc plot obtained from the absorbance data of In2O3 microparticle thin film deposited by AACVD 
technique on glass substrate at 500 ˚C.



Table 1 shows the comparison of advantages/efficiency of present method over the reported methods for producing 
indium oxide.

Methods Advantages disadvantages Ref.
Aerosol assisted chemical 
vapour deposition

Work on ambient pressure, simple, 
cost-effective, proceeds in a single step 
and has been adapted by industry for 
assembly-line glass coating (e.g. 
Pilkington) and is suitable for the 
production of large area thin films on a 
range of substrates.

[3]

Spin Coating Widely used due to its simplicity, 
quickly and easily produce small area 
films, low cost, ease of set up.

Impossible to scale up because it is 
extremely difficult to obtain 
uniform
spin coated films over a large glass 
substrate, reproducibility is very 
less and its two step technique, 
wastage of materials, only allows 
one substrate at a time.

[4]

Thermal oxidation Slow oxidation rate, good control of the 
oxide thickness.

Time consuming and not suitable 
for mass production.

[5]

Chemical vapour 
deposition

High growth rate and reproducibility, 
good quality uniform films over large 
area, batch processing for higher 
throughput, low fabrication cost.

Requirement of high vacuum 
systems makes them less 
attractive, High capital cost.

[6, 8]

Atomic layer deposition High quality films, conformality, 
uniformity, low-temperature 
processing, stoichiometric control, 
multilayer, excellent repeatability.

Economic viability, high material 
waste rate, high energy waste rate, 
nanoparticle emissions, deposition 
rate slower than CVD.

[7,8]

Solvothermal Highly crystalline and nearly 
monodisperse In2O3 nanocrystals.

Expensive, large amount of solvent 
waste generated, very time 
consuming and multistep 
processing to get nanocrystals

[9]

Thermal decomposition Monodisperse colloidal nanoparticles, 
highly crystalline and size controlled 
In2O3 nanoparticles.

Very time consuming, require 
multistep such washing few times 
using centrifuge and not suitable 
mass production.

[10]

Molecular beam epitaxy Flexibility in growing various 
compounds and structures with precise 
doping and compositional profiles 
accurate to atomic
dimensions, epitaxial growth rate can 
be varied from 0.1 μm/hr to 10 μm/hr, 
precise control the
layer thickness. 

Required an ultra-high vacuum 
environment, very expensive and 
complicated system, Asaro–Tiller–
Grinfeld (ATG) instability.

[11,12]
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