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ABSTRACT 

High-pressure synchrotron X-ray diffraction studies were carried out on a series of ferrite 

spinels MFe2O4 (M=Mg,Co,Zn) up to ~70 GPa using diamond anvil cells. He and Ne, used as 

pressure media, provided quasi-hydrostatic conditions, resulting in a high-quality fit to both 

second- and third-order equations of state (EOSs). A quality fit to the second-order EOS 

allows a comparison between the compressibility of these spinels and that of other spinels 

found in the literature. Fitting to the second-order Birch–Murnaghan EOS results in the 

values of K0 = 170.5(8), 176.1(6) and 174(2) GPa for M = Mg, Co and Zn, respectively. A 



linear dependence of K0 is obtained as a function of the normalized average cationic-sphere 

volume SN of each spinel with a slope of 490(15) GPa/Å3. A number of previous studies of 

the same and similar spinels exhibit a strong deviation from K0(SN), which can be attributed to 

a lack of hydrostatic conditions. 

 

 

Based on the obtained XRD data we also have tried to identify the structure of HP post-spinel 

polymorph for the M2+Fe2O4 (M2+=Fe Co, Zn, Mg) ferrite spinels taking into account the 

recently obtained Mössbauer data. The only possible structure from the earlier proposed 

models is the CaFe2O4 (Pnma) type characterized by two different Fe3+ sites [1]. Consistent 

with Mössbauer spectroscopy, XRD studies show irreversible first-order structural transitions 

at the range 25-40 GPa and a pure post-spinel structure above 40 GPa. However, fitting using 

this structural model gives rather good results in the case of F(calc) Weighted (Model biased) 

refinement but poor results in the case of full-profile Rietveld refinement. Further studies 

within the post-spinel pressure range (30 – 60 GPa) using single crystal XRD and He or Ne 

as a pressure medium are necessary to clear the dilemma of the post-spinel structure of ferrite 

spinels and, most importantly of magnetite.  

1. N. Funamori, R. Jeanloz, H. Nguyen et al.  J Geophys Res 103, 20813 (1998). 

 

 


