©
2013 2016

High-pressure and high-temperature experiments of phase equilibria on
armalcolite for the detailed analysis of P-T path of ultrahigh-temperature
granulites

Kawasaki, Toshisuke

3,700,000

(6 12 kbar, 900 1100 ) IlogP02=-10 -11
Fe Ti02-Fe0-Mgo 0.
15<XMg<0.2 8 kbar 900 950
Fe
logP02=-10 -11

This is the report of the investigation to clarify the P-T conditions for
the armalcolite stability field through the high-pressure experiments at pressures 6 12 kbar and
temperatures 900 1100 corresponding to the ultrahigh-temperature metamorphic conditions under
controlling the oxygen fugacity (logP02=-10 -11). In the Ti02-Fe0O-Mg0 system with bulk of 0.15<XMg
<0.2, we found that the assemblage of armalcolite + ilmenite + rule is stable at 8 kbar and more
than 900 950 . This indicates Fe-rich armalcolite would be stable at pressures and temperatures
conditions corresponding to the ultrahigh-temperature metamorphism under oxdising conditions (logP02
=-10 -11). We conclude the Fe-rich armalcolite would be a new index mineral for
ultrahigh-temperature metamorphism.
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Fig. 1 Phase diagram of the FeTi,O5—MgTi»Os5
system at 1 atm (modified Lindsley et al 1974,
Kesson Lindsley 1975) and pressure dependence
of the stability filed of armalcolite under MW buffer
(FREML 17) . Circles, thick curves: experimen-
tal results of Kawasaki et al 2013 (FXKHL 17) .
Thin curves labelled ‘1.0 GPa’ and ‘0.5 GPa’ ,
and dotted curves labelled ‘0.8 GPa’ show the
calculated phase boundaries between the stability
fields of the assemblages armalcolite, armalcolite
+ ilmenite + rutile and ilmenite + rutile using the
volume data. Arm, armalcolite; Fpb, ferropseudo-
brookite; Geik, geikielite; 1lm, ilmenite; Kar, kar-
rooite; Rt, rutile.
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Fig. 2 Magnetite capsule.
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Fig. 3 Armalcolite recrystallised from the crys-
talline mixture of ilmenite and rutile in the hematite
(outer)—Pt (inner) double capsule at 10 kbar and
1000 °C for 221h15m. Arm, armalcolite. Hem,
hematite. Mag, magnetite. Pt, platinum. Rt, rutile.
Ulv, ulvéspinel.
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Fig. 4 Armalcolite, ilmenite and rutile precipi-
tated at 8 kbar and 1100 °C in Pt capsule under

the anhydrous condition. Arm, armalcolite. [lm,
ilmenite. Rt, rutile. TC, thermocouple side.

GG TRILASZH AL THERLERZT-
2. NIV LRBEEHWT 8kba, 1080 °CT 4
Wt% HoO % A 72 &K O BT, iz
ANV AFA M HILFIUDNERL, RRIEEMNIZ A
NV EPER L DT, GKRFERIZSIEL -,
(4) &A% I\ - KR (Fig. 4) 13 iz 5
MTEHDT, ZOHEEZRHATAZI L LT,
3.3 ERERMOREE

g 3270 JE % Bl U 72 K&JE R T O BEkE £ &
BEEERBRTES N ERY (Fig. 4) DRFE I,
BERY, IHOKREZEE LTSN KREZRED X

XA raTa—77F o4 -EEDMNKRFER

i# O Ramansy Yt #rd&E % W T4 > 7z. Fig. 5
I% 8 kbar, 1100 °C KM THERBIA RN
HERULAET—<LaIT b, 1LAFAL B &
VL F )L (Fig. 4) DALEMKTH 5. Zh S AxR

Fe}'TiOs
140708A Fes0s
ar
1100 °C ar
87 hrs. 1100 °C
Armzo 87 hrs
Pt capsule

T,

140708A

%00
FE34

Armalcolite

limenite

FeTiOs MgTiOs
Fe?*Ti,05 MgTi;Os FeO +MgO

Fig. 5 Composition of armalcolite, ilmenite and
rutile synthesised at 8 kbar and 1100 °C for 87h
in the platinum capsule. Left: TiO,—FeO-MgO
plot. Right: TiO,—(FeO + MgO)—-Fe,O3 plot. Arm,
armalcolite. Hem, hematite. 1lm, ilmenite. Psb,
psuedobrookite. Rt, rutile.
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Fig. 6 Exreimental results on armalcolite stabil-
ity with bulk of X,'\’A“ék = 0.2 under oxygen pres-
sures (logPo, = —10 ~ —11). Arm, armalcolite.
Ilm, iimenite. Rt, rutile. @: IIm + Rt. @: Arm + [Im
+ Rt.
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