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Report: 

 
The crystallization of superdeep big diamonds is believed to be closely related to the presence of reduced 

accessory phases in a molten from [1]. This hypothesis is strongly supported by recently performed analyses 

of metal, carbide and metal melt inclusions found in large diamonds like Cullinan, Constellation, and Koh-i-

Noor [2]. As it is well known that alloying and incorporation of the light elements can significantly change 

melting temperatures, it is vital to know melting temperatures and the sub-melting phase diagram of the Fe-

Ni-S-C system at relevant P-T conditions in order to unravel the diamond forming process. Up to now 

melting temperatures were solely based on quench experiments whose textures were generally difficult to 

interpret [e.g. 1]. Experiment ES-632 is an in-situ high-pressure high-temperature XRD study of the system 

over a wide range of pressures and temperatures where we derive subsolidus phase diagrams and the 

Clapeyron slope of solidus and liquidus to understand the nature of the reduced species at depth. 

 

We performed four successful high P experiments at ID06 LVP, two runs at 10 and 19 GPa respectively. The 

fifth experiment failed during heating because of a high T blowout. We studied two different compositions 

with varying Fe/Ni and (Fe,Ni)/S ratios at each pressure and collected diffraction patterns continuously 

during heating from room T to max. 1893 K. Run pressures were calculated from EOS of Fe metal, Ni metal 

[3] and MgO [4]; temperatures were calculated from the thermal EOS of MgO [4].  

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Diffractograms of experiment ESRF1 at 10 GPa between room T and 1493 K with a Fe-Ni-S-

C composition, 10/4 assembly, Re heater, MgO single crystal capsule. Room T pressure calulation from 

MgO, Fe and Ni reflections. Note the shift of the MgO (222) reflection position to lower 2 as function of T 

(1). Key features of this experiment are (2) crystallization of (Fe,Ni)S, (3) crystallization of Fe7C3, (4) 

crystallization of diamond, (5) super-liquidus conditions with only MgO (capsule) and diamond refections.  
 

We derived similar crystallization and melting sequences for the other experiments and analyzed quenched 

experiments at Münster University by SEM-EDX for major elements.  
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