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Fig. 1 Free energy change of hydrogen reduction
with metal oxides.
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Fig. 2 Schematic diagram of experimental apparatus.
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Fig. 3 Schematic diagram of the cross section of the reactor.

Table1l Experimental Conditions.

Hydrogen Flow Rate [ I/min] 4 4
Sample Weight [g] 20, 40, 60 -
Reaction Temperature [ K] 1173, 1223, 1273, 1323
Particle Size [um] Entire, Under75um, Over75um
Inlet Pressure [ kPa] 303, 404, 505
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Fig. 5 Effect of particle size on water production
rate at 40 g, 404 kPa, Entire, 4 1/min.
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Table2 Chemical composition of lunar soil smulant

before and after reduction.

Concentration [ wt% ]

Lunar Soil Simulant

Oxide Before After
Sio, 50.3 50.9
Tio, 20 20
AL,O, 16.3 16.4 Table 3
Cr,0, - - 2
FeO 8.7 12.3
Fe,0, 4.4 0.4 Eq.(1)
MnO 0.2 0.2
MgO 4.4 4.4 Fe,O; FeO
Ca0 94 95 Eq.(2) FeO Fe
Na,0 24 23
K,0 11 11
P,O; 04 0.4 Fe,0,+ H, — 2FeO+ H,0 (1)
S - -

H:0 05 01 FeO+ H, — Fer H,0 @)
Total 100.0 100.0
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Fig. 6 SEM photographs of the cross section of
the particle.
(a) Before Reduction °

(b) After Reduction at 1273 K

Table 3 Resultsof classification by nature.

Total Fe Fe FeO Fe,0,
Before 9.61 0.11 8.47 4.25
2min 9.72 156 9.53 107
6 min 9.70 3.47 7.95 0.07
8min 9.77 3.57 7.65 0.36
After 10.34 3.86 8.15 0.07




