Evaporation of Acid-Sulfate
Waters on Mars
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Table 1

Initial and final fluid composffions (all concefitrations in mol kg™').
Component Initial “Preconc.” “Preconc.” Final Fmal Final Final Final
added* dilute Initial Initial brme* 1 brine 2 brine 3 brine 4 brine 5

fluid® fluid (targetf fluid (actualf®
H,0 - 1000 1000 1000 23.0 19.6 16.5 15.5 14.8
remainmng
(g/kg)

pH - 2.00 1.55 1.43 —0.58 —1.06 -1.21 -1.30 ~1.19

lonic strcngth. - 0.065 0.22 0.25 9.9 10.47 10.19 951 10.04

gy 20. - 0.999 0.997 0.997 0.780 0.661 0.639 06355 0.649

Mg MgSO,; TH( 497E-03 §1.76 E-02 1.74E-02 0.761 0.805 0.857 0892 09%

Fe(ll) FeSOs TH20 1.98E—-03 §7.01E-03 6.18E-03 0.252 0.274 0.184 0.126 0.138

Fe(Ill) FeySO4): xXHEO  1.98E-03 §7.01E-03 T96E-03 0.381 0.418 0.335 0226 0286

Ca CaS0, 2H,0 1.65E—03 J5.84E-03 6.33E-03 225E-03 842E-04 7.64E-04 7I18E-04 775E-4

Na Na,SO; 10HJO 248E—(4 8. 78E—-4 S.60E-4 0.037 0.049 0.067 0075 0072

K K,.S0, 9.46E—-05 J3.35E-4 3 23E-(4 1L49E-02 39E—-03 1. 9E-04 307E-05 256E-09

Al Al SO4): 385E-05 J1.36E—-(4 1L46E—-(4 4.73E-03 241E-03 1.55E-03 541E-4 626E-4
18H,0

SO4total) H,S0; =+ sal 201E-02 §8.55E-02 9.38E-(02 395 5.24 5.48 557 547

Cl HA 2.82E-03 p9.99E-03 5.17E-03 0.39 0.46 0.48 049 040
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Phase

R1(CH)3(a)

S5I** log IRP

-10.60
-9.41

0.20
-14.58

log K(298 K,

10.80

1 atm)

R1(CH)3
KAl (504)2:12H20
04

asa
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Diaspore
Epsomite

Fe (0H)2.7Cl1.3

Fe (OH) 3 (a)
Fe3 (OH) 8
Gibbsite
Goethite

H20(q)
Halite
Hematite
Jarosite (ss)
Jarosite-K
Jarosite-Na
JarositeH
Jurbanite
Maghemite
Magnetite
Melanterite
Mirabilite
02 (g)
Portlandite
Thenardite
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A100H

Mg (OH) 2

A100H
MgS04:7H20

Fe (OH)2.7C10.3
Fe (OH) 3

Fe3 (OH) 8

11 (CH) 3

H20

NaCl

Fe203
(K0.77Na0.03H0.2) Fe3 (504) 2 (CH) 6
KFe3 (504)2 (OH) &
NaFe3 (504) 2 (OH) 6
(H30) Fe3 (504) 2 (CH) 6
A1CHS04

Fe203

Fe304

Fe504:7H20
Na2504:10H20

02

Ca(CH)2

Na2504

A1 (OH) 3 (a) -12.86 -2.06 10.80 R1(OH)3
AlumK -6.69 -11.86 -5.17 KAl(S04)2:12H20
Alunite 14.52 -15.92 -1.40 KA13(504)2(CH)6
i 0,11 -4.25 -4,36 _Ca504

Basaluminite -34.86 -12.16 22.70 BRA14(0H)10504
Boehmite -10.64 -2.06 8.58 AlO00H
Brucite -16.57 0.27 16.84 Mg (OH)2
Diaspore -8.94 -2.06 6.88 AlOOH
Epsomite -1.54 -3.68 -2.14 MgS04:7H20
Fe(OH)2.7C1.3 1.35 -1.69 -3.04 Fe(OH)2.7C10.3
Fe (OH) 3 (a) -5.84 -0.95 4,89 Fe(OH)3
Fe3 (CH) 8 -22.37 -2.15 20.22 Fe3(OH)8
FeS (ppt) -65.23 -69.15 -3.92 FeS
Gibbsite -10.17 -2.06 8.11 RA1(OH)3
Goethite 0.06 -0.94 -1.00 FeOOH

aiqite a - — 0 £354
H2 (g -24.68 -27.8 -3. H
H20(qg) -1.51 -0.00 1.51 H20
H25(qg) -60.96 -61.96 -1.00 H2S
Halite -5.52 -3.94 1.58 NaCl
Hematite 2.13 -1.88 -4,.01 Fe203
Jarosite (ss) -2.35 -12.18 -9.83 (K0.77Na0.03H0.2)Fe3(504)2(0CH)é6
Jarosite-K -3.37 -12.58 -9.21 KFe3(504)2(0OH)é
Jarosite-Na -6.82 -12.10 -5.28 NaFe3(504)2(0CH)é
JarositeH -5.28 -10.67 -5.39 (H30)Fe3(504)2(CH)6
Jurbanite -2.74 -5.97 -3.23 Al10HS04
Mackinawite -64.50 -69.15 -4.65 FeS
Maghemite -8.26 -1.88 6.39 Fe203
Magnetite -5.87 -2.13 3.74 Fe304
Melanterite -1.99 -4.20 -2.21 FeS04:7H20
Mirabilite -5.74 -6.85 -1.11 Na2504:10H20
02 (qg) -33.85 -36.74 -2.89 02
Portlandite -23.14 -0.34 22.80 Ca(OH)2
Pyrite -94.89 -113.37 -18.48 FeS2
Sulfur -42.12 -57.14 -15.03 §
Thenardite -6.62 -6.80 -0.18 Na2504
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H,O Remaining (calcuated, g/kg solution)































