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Experimental study on transient phenomena involving interactions between
planetary materials and atmosphere
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Micrometeorites are the most abundant planetary materials accumulating to
the Earth. Melted micrometeorites can record f02 of upper atmosphere. Compositions of FeS derived
melt in fine spherules are following Fe-S-0 phase relations even in a few seconds. Troilite in
micrometeorite is melted, oxidized and vaporized depending on oxygen fugacity. Magnetite crystals
occur in artificial micrometeorites as a liquidus phase in rapid cooling processes of iron oxide
melt produced from metallic iron with f02 lower than FMQ buffer curve. Oxidation of micrometeorites
may be controlled by accumulated interaction with oxygen molecules not only oxygen molecules but
also CO2 in the heating path of micrometeorites.



0.2mm 1 Loveand Brownlege, 1993
cosmic
spherules
/
Court and Sephton, 2011; Tomkins et a., 2016
Schaller et
a. (2016) Paleocene-Eocene Impact
gecta
Fe-Ni
Isobe and
Gondo (2013)
/
I sobe and Gondo (2013)
0.5mm
Ar
CO; H;
Fe-Ni
Table 1 FRRELBEF DT EN
Table1 Exp.1~3; FeS$IF . Exp. 4~6; Fe-NiREBH T
Ar CO;z Ha Total fO, at 1500 °C
(I/min) | (ml/min) | (ml/min) | (lI/min) (atm., log unit)
Exp. 1 2 440 60 25 -6.0 (FMQ-0.5)
Exp. 2 2 487 13 25 -4.5 (FMQ+1.0)
Exp. 3 2 498 2 25 -3.1 (FMQ+2.4)
Ar CO; Haz Total fO, at 1500 °C
Fe Ni S (I/min) | (ml/min) | (ml/min) | (I/min) (atm., log unit)
Exp. 4 1 136 15 25 -8.0 (FMQ-2.5)
Exp. 5 1 220 30 25 -6.0 (FMQ-0.5)
Exp. 6 1 249 1 25 -3.1 (FMQ+2.4)
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Table 2 H, - CO, - CO - H,0 - O, T RIZ# I+ B 7F1ELL(%)

Temp. log fO2
°C) H2 CO; CcO H>0 (o7} (atm)

1300 | 06 | 76.6 | 1.4 | 11.4 |85E7| -8.1
1500 | 05 | 765 | 115 | 115 |1.0E-4| -6.0
1300 | 002 | 948 | 26 | 2.6 |26E5| -6.6
1500 | 0.02 | 948 | 26 | 26 |3.1E-3| -45
CO2 1300 |0.0006| 992 | 04 | 04 |11E-3| -49

Exp. 1

Exp. 2

Exp. 3
CO, XP-2 1500 [0.0006| 99.0 | 06 | 04 |76E2| -3
. 1300 | 144 | 232 | 312 | 312 |11E-8| -100
Exp. 4
Tomkinset al., (2016) X% 1500 | 134 | 21.9 | 325 | 325 | 1.0E-6| -8.0
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