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Report: 
 
 
 
This work carried out at the ESRF has been published in Physical Review B 80, 104016 (2009). 
 

X-ray diffraction and Raman scattering data supported by ab initio calculations are reported for 
carbon nitride imide, C2N3H with a defective wurtzite (dwur) structure, obtained by laser heating synthesis in 
a diamond anvil cell.  Initial laser heating produces a number of metastable phases in the HPHT landscape, 
identified by Raman spectroscopy and synchrotron radiation work.  Extended laser heating transforms this 
mixture of phases into a single stable phase, dwur-C2N3H. The new phase (Cmc21) is recoverable to ambient 
conditions and its decompression is followed from 45 GPa downwards. The ambient pressure volume (V0 = 
137.9 Å3), bulk modulus (K0 = 258 + 21 GPa) and active Raman modes agree with the values predicted from 
density functional theoretical calculations (V0 = 134.7 Å3; K0 = 270 GPa).  The Raman mode associated with 
the hydrogen bound nitrogen shows peak broadening between a pressure range of 21 – 9 GPa and describes 
various “wagging” vibrational modes of the hydrogen. Density function theorem was then used to study the 
ordering pattern of the N-H groups within the structure and its effect on the density and elastic properties.  
All three methods confirm the formation of the highly incompressible single phase, dwur-C2N3H.   Ammonia 
(P212121) was formed and identified during synthesis as a product of the metathesis reaction taking place. 
The formation reaction of C2N3H indicates a possible synthesis route to the predicted superhard material 
C3N4. 
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