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Microstructure of lunar soil and lunar soil simulant
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Abstract: In order to compare microstructure of lunar soil and lunar soil stimulant, formative processes and five grain type of lunar

soil are introduced. We analyze microstructure of lunar soil through lunar soil photos. There is a composition test on pozzolan that is

taken as main materials of lunar soil simulant. Microscopic image analysis tests on pozzolan have been done. Test and analysis results

show that there are agglutinates in lunar soil. Agglutinate grains take on branching form of organization and closed cell and have

metallic iron globules. Main component content of pozzolan is similar to that of lunar soil. Pozzolan crushed show obvious angular,

slightly rod-like and little peak value of aspect ratio, which are similar to lunar soil. But complexity factors have little deficiency,

which account for pozzolan as simulant materials have not enough coarse and angular.
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Table 1 Component comparison of lunar soil and pozzolan

e 3 (R JIHEUR 5y H/ %
B TR Sy /% it Hifg
(0) 49.00 45.00 45.00
Si 20.00 21.00 21.00
Fe 7.00 6.00 15.00
Al 7.00 13.00 5.00
C 4.00
Ca 4.00 10.00 8.00
Na 2.30 <1.00 <1.00
Mg 2.30 5.50 5.50
K 1.50
Ti 1.10 <1.00 <1.00
P 0.20
Mn 0.10
Ba 0.07
Sr 0.07
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Fig.1 Agglutinate photos of lunar soil
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Fig.2 Backscattering photos of lunar soil agglutinates
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Table 2 Grain organization of lunar soil
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Fig.3 Microscopic image of pozzolan
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Fig.4 SEM photos of JSC-1 lunar soil
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Table 3 Pozzolan grain analysis data

Eiz1.2 YL SRERT KEHAW [
KE 0.98 2.39 1.09 12.0
Ie/ME 0.01 0.23 0.50 1.0
THME 0.58 1.04 0.68 2.1
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Fig.5 Aspect ratio comparison of pozzolan and lunar soil
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Fig.6 Complexity factors comparison
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