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Objectives: The purpose of this research is to determine the activity of NiO and FeO in liquid at various
temperatures, and by doing so, generate a phase diagram. This diagram will be used to elucidate Elemental nickel had precipitated. (Rebutes

information about the formation and evolution of the moon. argument of Colson’ ) Coexisting metal

Motivations: This study takes an experimental approach to determining the activities of FeO and NiO in gralqs 'n ;[he anorthOSIteoS .Were reported
silicate liquids. by Dickey?to have 6-29 %nickel.

Theoretical Background and Hypothesis

Figure 2 from Lock®. Figure 5. Nickel Content in Glass at 1300 °Cat |W.

It haS been found that If a pressure 02, IS — 1. High-energy, high-AM giant impacts 2. Radiation causes
exerted and a Second pressure 02 ” iS produce synestias condensation at the

photosphere and

emulated, then the activity of the liquid torrential rain 600 .
may be determined by the relation below. 5 ——————————m
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4. Condensates rapidly accrete 3. Downwelling condensates
into a lunar seed penetrate deep into the synestia

Ni Content (ppm)
N w
s =

tn

5.The synestia cools 6.The Moon grows by
and contracts accreting condensates
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7.The Moon grows
~ within the vapor

It is possible that there is no “shortage” of

S0 0w Tio 1200 | nickel on the moon, because it is all precipitated

] _ . .
in the neutral metal in very localized areas.

inside Roche and eventually

falls bel h RoL
8.The Moon separates slls Belaw s Kok

This may give implications to the from the synestia
formation of the moon.

The fundamental
difference between the
earth and the moon is in
the PO, of their near
surface rocks.

Figure 3 from Frost*. Conclusion

Many lunar processes involve liquid crystal equilibration. Each has scavenged the
nickel out of the Bulk Silicate Moon and incorporated it in metal. The presence of
neutral and divalent nickel in primordial rocks suggests inhomogeneity in their
sources.

log oxygen fugacity

Future Work

Hypothesis: The original lunar magmatic 1.Does the nickel solubility change linearly from NNO to IW? 2.

. _ : i . : -
ocean condensed from the synestla with What do.es.thls tell u§ about the g X of nickel in bgsalts..

. . 3. Can similar experiments elucidate the a-X of iron in basalts?
a range in PO 'Jn some parts, nickel 4. What do the a-X relationships tell us about phase relations of lunar basalts?
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dissolved in the magma as Ni?*; in other 600 700 800 QT%% 1000 1100 1200 5. Will accurate phase diagrams be generated from a-X relationship calculations?
parts, an immiscible ironliquid
formed. Asiron is vastly more abundant

than nlckel’ the Sl“cate nlckel budget FMQ is fayalite-quartz-magnetite (3Fe,SiO, + O, = 3Si0, + 2Fe;0,)

. . WM is wustite-magnetite (3FeO + 0.50, = Fe;0,)
was relatively depleted while IW is fron-wustite (Fe + O, = FeO) References
QIF is quartz-iron-fayalite (2Fe + SiO, + O, = Fe,Si0,).
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MH is magnetite-hematite (2Fe;0, + 0.50, = 3Fe,0;)




