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Experimental in situ study of chemical interaction and phase relations in the ZnO–FeO system at high 
pressures and temperatures using X-ray diffraction with synchrotron radiation [1-2] allowed us to 
calculate phase equilibria in the system and construct isobaric cross-sections of the equilibrium p-T-x 
phase diagram at pressures up to 7 GPa (Fig. 1). 

With the pressure increase, the T-x phase diagram changes from peritectic (Fig. 1a) to eutectic type 
(Fig. 1b), and further to the diagram with unlimited solubility in both liquid and solid phases 
(Fig. 1c-d).  The similar behavior can be expected for other binary oxide systems i.e. ZnO–MgO, 
ZnO–NiO, ZnO–CoO and ZnO–MnO due to stabilization of rock-salt ZnO under pressure. 

0 20 40 60 80 100

1400

1600

1800

2000

2200

wrs

L

 

 

 

 

0.1 MPa

T
em

pe
ra

tu
re

 (
K

)

(a)

0 20 40 60 80 100

(b)

w

w

L

rs

4.6 GPa

 

 

 

0 20 40 60 80 100

1400

1600

1800

2000

2200

L

rs

5.1 GPa

  

 

T
em

pe
ra

tu
re

 (
K

)

ZnO mol. %
0 20 40 60 80 100

(d)(c)

rs

L

7.0 GPa

 

 

 FeO ZnO

ZnOFeO

ZnO mol. %

 

Fig. 1. Isobaric cross-sections of the equilibrium p-T-x phase diagram of  
the ZnO–FeO system at ambient [3] (a) and high (b-d) pressures. 
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