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Introduction:  We re-examine the mineral and 

physical characteristics of seven lunar simulants (NU-
LHT-1M, OB-1, JSC-1, JSC-1A, JSC-1AF, FJS-1, 
MLS-1) previously reported by [1]; two sized Apollo 
16 drive tube samples (64002,262 and 64001,374); and 
two sized Apollo 17 drive tube samples (74002,181 
and 74001,113) using QEMSCAN (an automated 
Scanning Electron Microscope Energy Dispersive 
Spectroscopy tool). Specifically we investigate the 
range of mineral and glass assemblages, chemical 
composition and textures (including grain size, shape, 
and associations) on a size by size basis. The objective 
of the project was to assess the characteristics of lunar 
regolith with a view towards informing the design and 
manufacturing of lunar simulants, which are key for 
engineering design of mission hardware and assessing 
potential human health risks posed by lunar soil and 
dust. 

 
Lunar Simulants: False-color mineral and phase 

maps show the wide range of assemblages and textures 
in the seven simulants that are likely to impact on sim-
ulant behaviour and requires consideration when 
choosing one product over another for testing. 

 

 
 
Apollo 16: The mineral/phase abundance chart for 

sample 64001,374 indicates similar phase proportions 
for the largest three size fractions, apart from an anom-
alous amount of SiO2 in the -75µm/+45µm fraction. 
The -20µm size fraction, which is likely to contribute 
most to dust formation, interestingly contains signifi-

cantly more Ca-Al-Si and Ca-Mg-Al-Si Glass compo-
nents compared to the larger size fractions. 

 

 
 
Apollo 17: A map of a single particle from sample 

74001,113 shows complex textures, including evidence 
for a crystallization front having formed during devitri-
fication of a glass melt. The crystallization of olivine 
and ilmenite within the glass resulted in a modified 
glass composition in-between the mineral crystals.  
 

 
 

Conclusions: The new data show the importance 
of both mineral-chemical and textural analysis of lunar 
material to augment simulant design and human health 
studies. Physical parameters such as particle size, 
shape, composition and density, which are commonly 
determined in geometallurgical terrestrial mining stud-
ies,  are required to fully understand the beneficiation 
behaviour of lunar minerals of specific interest, includ-
ing ilmenite. 
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