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Figure S1. (a) The narrow-range XRD pattern of the sample synthesized at 160 °C with the heating rate of  4 

°C/min (solid black trace), and the deconvoluted (110), (101), (011), (200), (111), (020) and (210) peaks of 

InOOH (dotted violet trace). The red trace is the superposition of the deconvoluted peaks. (b) The narrow-

range XRD pattern of the sample synthesized at 130 °C with the heating rate of  8 °C/min (solid black trace), 

and the deconvoluted (222) and (400) peaks of c-In2O3 (dotted pink trace), and (110), (101), (011) and (200) 

peaks of InOOH (dotted violet trace). The red trace is the superposition of the deconvoluted peaks. 
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Figure S2. (a) The TEM image of In2O3 nanoparticles synthesized at 200 °C with the heating rate of  4 °C/min. 

(b) The TEM image of the sample synthesized at 130 °C with the heating rate of  8 °C/min. (c, d) The TEM 

image and the XRD pattern of c-In2O3 nanocubes synthesized at 190 °C with the heating rate of 8 °C/min. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S4 

 

 

Figure S3. The EDS spectra of the InOOH and In2O3 obtained at the heating rate of (a, b) 4 ºC/min and (c, d) 8 

ºC/min, respectively. 
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Figure S4. The XRD patterns of the samples hydrothermally treated with the heating rates of (a) 4 °C/min and 

(b) 8 °C/min for 1 h, 2 h, 4 h, 8 h, 12 h, and 24 h. 

Because the sample is consisted of two phases (InOOH and c-In2O3), the weight ratio of each 

composition can be calculated using the following formula: 
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where Ia and Ib are integrated intensities of the strongest peak of c-In2O3 and InOOH, 

respectively, the RIR values of InOOH (RIR = 8.31) and In2O3 (RIR = 13.03) can be read from 

the matching PDF card in the database. 
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Figure S5. (a, b) The TEM images of the samples synthesized at 180 °C with the heating rate of 8 °C/min for 

12 h 

 

Figure S6. The photoluminescence spectra of (a) c-In2O3 nanocubes and (b) InOOH nanowires synthesized at 

the different heating rates. 
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The photoluminescence (PL) spectra of the In2O3 nanocubes and ultrathin InOOH nanowires 

prepared at different heating rates are shown in Figure S6. For both the In2O3 nanocubes 

synthesised at different heating rates (Figure S6(a)), a broad emission band was observed in the 

visible regions with a 310 nm excitation wavelength. As compared to In2O3 nanocubes obtained 

at the heating rate of 4 ºC/min, the intensity of the emission band of In2O3 nanocubes obtained at 

the heating rate of 8 ºC/min is significantly strengthened, with the maximum of the emission 

band blue-shifting from 496 nm to 469 nm. 

As a wide gap semiconductor, nanoscaled In2O3 structures show PL emission at different 

wavelengths. The PL properties of In2O3 affected by its dimensionality, shape, and size, as well 

as the synthetic process and parameters, have been widely reported.
1,2

 The PL emission 

mechanism is still not clear. For the In2O3 nanostructures, it is generally believed that the visible 

luminescence emission is mainly attributed to the existence of oxygen vacancies.
2
 These oxygen 

vacancies normally act as deep defect donors in semiconductors and would induce the formation 

of new energy levels in the band gap. Thus, the increase in the PL intensity accompanied by the 

blue shift of the emission band can be attributed to higher density of oxygen vacancies and 

defects generated during the self-assembly process which happened at the heating rate of 8 

ºC/min. 

For the ultrathin InOOH nanowires obtained at different heating rates (Figure S6(b)), a broad 

luminescence band in the visible range could be observed with a 250 nm excitation wavelength. 

Because the average size of the ultrathin InOOH nanowires is close to the Bohr diameter of the 

excitons, a few emission peaks in the UV region could be also observed and attributed to the 

quantum confinement effect. The visible luminescence emission is also due to the existence of 

vacancies and the InOOH nanowires obtained at the heating rate of 8 ºC/min exhibit stronger PL 
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emission. However, red shift of the PL emission with increasing heating rate could be observed, 

which is quite different from the blue shift found in the PL spectra of In2O3 nanocubes. 
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