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The cubic-shaped nanocrystals of indium hydroxide with {100} morphology of about ~ 50-100 nm 
in size were synthesized by sol-gel and hydrothermal method applying the following procedure: (i) 
dissolution of indium nitrate hydrate (Sigma-Aldrich) in anhydrous ethanol (Rotipuran, 99.8% p.a., 
CarlRoth); precipitation of In(OH)3 by 32-wt.%-NH3-solution in water; (iii) washing of the 
precipitate with water to remove residual solvents and side ions (Na+, NH4

+, NO3
-), (iv) drying at 

115°C for 10 h in the air, (v) treatment at 200°C and ~ 50 kbar (5 MPa) for 10 h in a Teflon-lined 
autoclave. In situ time-resolved Energy-Dispersive X-ray diffraction (EDXRD) experiments were 
performed using a diamond anvil cell (DAC) with anvils having flat culets of 400 µm in diameter. 
The sample powder and a piece of the platinum foil (served as pressure standard) were loaded in a 
hole in the preindented rhenium gasket without any pressure medium. The pressure was determined 
from the equation of state of platinum. The specific volumes of platinum and of the sample material 
at high pressures were derived from the energy dispersive X-ray diffraction patterns measured 
using a polychromatic synchrotron radiation on the beam line F3 at the HASYLAB (DESY, 
Hamburg). The diffraction patterns were collected at the diffraction angle 2θ=8.3° in the energy 
range from 13 to 62 keV using a Ge-detector (IGP-25, Princeton Gamma-Tech). Optical 
microscopy images have been taken in reflection and transmission modes in DACs using a common 
digital camera and a microscope. The lattice parameter of c-In(OH)3 decreased on compression 
from 7.977(2) Ǻ to about 7.45 Ǻ at 33 GPa which indicates the decrease in specific volume by 
about 18 %. By fitting the second order Birch-Murnaghan equation of state [1]  to the obtained 
compression data [V(P)], the bulk modulus of c-In(OH)3 is estimated to be  99±3 GPa.  

 

Figure 1. (A) Coordination of indium atoms (small 
circles, grey) by oxygen (large circles, red) and 
interconnection (sharing) of [InO6] octahedra in the c-
In(OH)3 structure under ambient pressure conditions. 
The {220} planes composed of In atoms are also 
shown. (B) {011} planes in tetragonal indium. 
 

During further compression slightly 
above 33 GPa, one of the diamond anvils 
has cracked, which resulted in rapid 
decompression of the c-In(OH)3 sample 
to ambient pressure. The decompressed 
sample was found to have reddish colour 
in contrast to the white transparent 
starting material. Subsequent XRD 
analysis revealed the presence of new, 
less intense, reflections corresponding to 
the d-values of 2.72, 2.46, and 1.68 Ǻ. 
These reflections can be attributed to the 
(011), (002), and (112) reflections of 
metallic indium (space group I4/mmm, 
No. 139, a=3.292 Å c=4.87 Å, Z = 2, 
Figure 1). The fraction of metallic indium 
is about 1.5 % [2]. 
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