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1. System Fe-Cr-Ti-0 in equilibrium with metallic iron. 

It has been shown before (1) that the compositions of the 
coexisting phases spinel + ilmenite + ferropseudobrookite are 
sensitively dependent on the temperature of equilibration in the 
investigated range 1000° - 12500C: With decreasing temperature 
the spinel is enriched in the chromite component while the chro- 
mium oxide content of the ilmenite phase is reduced. The compo- 
sition of the ferropseudobrookite solid solution is relatively 
insensitive to temperature. 

In lunar basalts, however, the three oxide phases are rare- 
ly observed in direct mutual contact. In order to gain informa- 
tion on the temperature of equilibration the element distribu- 
tion between a coexisting pair of phases must be known. 

The distribution of chromium and titanium between co- 
existing spinel and ilmenite is shown in fig. 1. 

Figure 1 
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KD increases with increasing temperature. Towards higher bulk 
concentrations of Cr2O3 the two-phase-assemblage spinel + ilmeni- 
te is replaced by the three-phase-assemblages spinel + ilmenite 
+ rutile ((10380C) or spinel + ilmenite + ferropseudobrookite 
( > 1038OC). 
2. System Fe-Al-Ti-0 in equilibrium with metallic iron. 

In the system Fe0-A1203-Ti02 the spinel series on the join 
FeA1204-Fe2Ti04 is characterized by a miscibility gap ( 2 ) ,  
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leading to the three-phase-assemblages ulvites, + hercynitess 
+ ilmenite,, ( '12160~) and ulvitess + hercynitess + ferropseudo- 
brookite,, ( '1216°~) (fig. 2). 

Figure 2 

Phase relations in the system Fe0-A1203-Ti02 in equilibrium with 
metallic iron. 

The distribution of aluminium and titanium between co- 
existing spinel and ilmenite phases is shown in fig. 3. 

Figure 3 

Distribution of alu- 
minium and titanium 
between coexisting 
spinel and ilmenite 
phases in the system 
Fe0-A1203-Ti02 in 
equilibrium with me- 
tallic iron as a func- 
tion of temperature. 
Hc = hercynite-ss 
Ulv = ulvite-ss 
Ilm = ilmenite-ss 
Fps = ferropseudo- 

brookite-ss 

For the exchange reaction 

FeA1204 (sp) + FeTi03 (ilm) = Fe2Ti0 4 (SP) + A1203(ilm) 

KD increases with temperature in both, the ulvite + ilmenite and 
the hercynite + ilmenite assemblages: In the ulvite + ilmenite 
two-phase-range the Al-concentration of the spinel phase of a 
defined bulk composition decreases with increasing temperature. 
The aluminium-concentration of the spinel phase on the ulvite + 
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+ ilmenite join of the ulvite + hercynite + ilmenite three-phase 
triangle, however, increases with increasing temperature, due to 
a reduction of the miscibility gap in the spinel series. Above 
1216°~1 on the boundary line of the ulvite + ilmenite + ferro- 
pseudobrookite triangle, it again decreases with increasing tem- 
perature. The hercynite-ilmenite two-phase-range is narrow and 
the composition of the hercynite solid solution is relatively 
insensitive to temperature. This assemblage is thus unsuitable 
for thermometry. 

3. System Fe-Mg-Ti-0 in equilibrium with metallic iron. 

Thc system Fe0-Mg0-Ti02 is characterized by a continuous 
spinel solid solution series Fe2Ti04-Mg2Ti04 and a continuous 
ilrnenite-geikielite series FeTi03-MgTi03 (3). 

For the exchange reaction 

KD is nearly constant and independent of temperature in the 
Fe-rich part of the system (fig. 4) which is relevant to lunar 
oxide minerals. 

Figure 4 
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