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Abstract

The Gibbs free energy function algorithm was applied to calculate the thermodynamic reaction
that occurred during the reduction of iron resources in the formation of Martian soil, to study the
feasibility of ironmaking in Martian soil. In this paper, the generation of hydrogen from solar elec-
trolyzed water is used to reduce iron resources, and only the influence of ambient pressure and
the composition of Martian soil on its reduction is considered. Thermodynamic calculation results
show that there are two Kkinds of iron-containing compounds, FeSO4 and Fe;03, which are mainly
produced by heating and dehydration of compounds containing crystalline water in Martian soil.
The reduction reaction is done to the iron-containing compound by hydrogen; when the tempera-
ture is above 900°C, the reaction of FeS0;, is first reduced, then the reaction of Fe;0s.
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Figure 1. Surface geological map of Mars
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FeSO, -H,0 = FeSO, +H,0 (1)
4Fe(OH)SO, = 4FeSO, +2H,0 +0, @)

FeSO, - 7H,0 = FeSO, + 7H,0 3)

Fe?*Al, (SO, ), -22H,0 = FeSO, + Al,O, +22H,0+3S0, +1/20, (4)

Fe,0, -nH,0 = Fe,0, +nH,0 (5)
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Table 1. The reaction of equation (6) (7) with the change of Gibbs free energy with temperature

F 1. RER(6) (KR RS AT B HEMEREREN

. FeSO, +2H, (g) =Fe+2H,0+8S0,(g) Fe,0, +3H, (g) =2Fe+3H,0(g)
e AG/(KJ/mol) AG/(KJ/mol)
0.000 51.275 58.879

100.000 47.558 45.057
200.000 42.435 32.518
300.000 36.122 21.089
400.000 28.237 10.589
500.000 18.586 0.871
600.000 7.398 —8.188
700.000 -5.174 -16.676
800.000 —19.038 —24.912
900.000 —34.037 —33.072
1000.000 —50.048 —41.182
1100.000 —66.875 —49.058
1200.000 —84.440 —56.723
1300.000 —102.687 —-64.210
1400.000 —121.542 —71.499
1500.000 —141.065 —78.827
1600.000 -161.629 —87.013
1700.000 —183.028 —95.665
1800.000 —204.939 —104.212
1900.000 —227.331 -112.667
2000.000 —250.172 —121.037
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Figure 2. The reaction of equation (6) (7) with the change of Gibbs
free energy with temperature
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