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The aim of the project was an investigation of pressure response of a number impact 

diamond up to 25 GPa. We investigated 5 crystals of 30-50 µm collected and preliminary 
characterized using in house single crystal diffractometer at ambient conditions equipped 
with a microfocus Cu X-ray tube. All particles have plate-shape and were loaded in DAC 
using He as a pressure-transmitting medium. Pressure response of lonsdaleite phase has been 
theoretically predicted using ab initio calculations. The main target was to prove bulk moduli 
for impact nanodiamonds as well as lonsdaleite intergrowths. We collected compressibility 
curves up to 20-25 GPa at room temperature and one sample was later laser-heated up to 
2000-2500°C. At ambient pressure, lonsdaleite-rich diamonds undergo transformation into 
graphite above 1900°C. Under compression, lonsdaleite-rich samples do not show any phase 
transitions. 

Nanostructured diamonds usually show lower bulk moduli (300-350 GPa) in comparison 
with pure bulk mono-crystalline diamonds. Nevertheless, bulk modulus for lonsdaleite 
hexagonal phase should be similar to bulk cubic diamond according to recent theoretical 
predictions. We experimentally prove high bulk moduli for both, cubic diamond 
nanostructured matrix and lonsdaleite intergrowths. Both phases show isotropic compression 
with identic slopes (Figure 1), which proves low compressibility of lonsdaleite. 
 

 



 

 

Figure 1. Selected compressibility curves for cubic 
diamond matrix and lonsdaleite intergrowths. 

 
We also performed two compressibility experiments with multicomponent alloys asa 

part of our on-going research in the area of high-entropy alloys. Our refractory hcp-HEAs 
represents the first family of truly single-phase hcp alloys with unique HT—HP stability as 
single phase up to their melting temperature (ca. 2000-2500 °C) and 50 GPa (Figure 2). 
Similar experiments were performed with hcp-Ir0.70Re0.30 alloy up to 45 GPa with following 
off-line laser-heating. hcp-Ir0.70Re0.30 alloy show lower thermal expansion coefficients and 
smaller compressibility in comparison with individual metals. 
 

 

Figure 2. Room temperature 
compressibility of hcp–HEA versus pure 
components; insert shows c/a pressure 
dependence (Left). Pressure dependence of 
atomic volume for hcp-Ir0.70Re0.30, pure Ir 
and Re (Right). Insert shows pressure 
dependence of c/a ratio. 
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