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* LSs mineralogical description
* Gibbs free energy analysis
* Entropy production analysis
* Future work during MSL operations
* Favorite LS
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Landing Sites Mineralogy

Eberswalde Crater Gale Crater Olivine => Fe(II)
=> Qlivine, Sulfate => Qlivine, Sulfate Sulfate => S04¢
; - ‘ Hematite => Fe(III)

HyS + 2 0y = SO + 2 HT R1
FeS, 4+ HyO + 3.5 Oy = Fe?t + 2 S03 + 2HT  R2
SO;” +2H" + 4 Hy = HsS + 4 HyO R3

Fe?t 4+ 0.25 Oy + Ht = Fe3t + 0.5 H,O R4

Fe?t + H,O + 0.25 O, = 0.5 Hematite + 2 HT R5
Fe3t + 0.5 Hy = Fe?t + HT R6

Goethite + 2 HT + 0.5 Hy, = 2 H,O + Fe?t R7

Hs + 0.5 Oy = H50 RS
CH4—|—202‘:,2H20—|‘C02 R9
COs +4 Hy = 2 H,O + CHy R10

= Hakfen Crater
st S o -

Holden Crater

=> Hematite => Qlivine, Sulfate

A.D. Rogers, J.L. Bandfield, Icarus 203 (2009) | ‘ ||||
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Methods - Gibbs Free Energy

Chemical Potential:
Temperature + Pressure Dependence

:uO,k(pv T) = RT hl(}i)) | f_%; (MO,k(p()?TO) — AHk(pOaTO)) -+ AHk(pOaTO)

Landing Site 1 2 3 4 5 6 7
Eberswalde | 0.25 | 0.92 | 0.75 | 0.67 | 0.67 | 0.00 | 0.00
Gale 0.00 | 0.83 | 1.00 | 0.83 | 0.83 | 0.00 | 0.00
Holden 0.17 | 1.17 | 0.83 | 1.00 | 1.00 | 0.00 | 0.00
0.25 | 1.25 | 0.75 | 1.00 | 1.00 | 0.00 | 0.00
Mawrth 0.00 | 0.50 | 1.00 | 0.50 | 0.50 | 0.43 | 0.43
0.00 | 0.00 | 1.00 | 0.00 { 0.00 | 1.00 | 1.00

Local Conditions:
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Results - Gibbs Free Energy
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Methods - Extent of Chemical Disequilibrium
A+BFrr=, C+D Rf=kifA]/B] Rr=k/C][D]

A = Chemical Affinity (V)(Cfif) — (%)(T)(ffé)

kg 1. .dS Ry
k. — A (V)( 7 ) = R(Rf — Rr)ln( RT)

dS‘t

egquilibrium

@ Kondepudi, D., Prigogine, I.: Modern Thermodynamics. Wiley, NY, 1998. “ "l“
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Results - Extent of Chemical Disequilibrium
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Improving: dG and dS as complementary methods
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Future work

Mawrth Vallis targets

=> Targets’ specifid ®
conditions |
=> Characterization of ”Io‘c':ﬁ‘af"
disequilibrium
“ 1 . %
=> Draw a “disequilibr{{fiz3
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Landing Site with Largest Entropy Production
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