
The study characterized NASA-USGS-Washington Mills
Lunar Highland Type 5 Medium (NUW-LHT-5M) lunar
simulant and its Washington Mills glass component
(NUW-LHT-5M HQ glass), both supplied by NASA
Marshall Spaceflight Center. Reproducibility was
ensured by testing two separate provided aliquots of
NUW-LHT-5M powder (labeled test 1 and test 2).

METHODOLOGY

Composition - by X-ray fluorescence (XRF)
Iron redox -by wet chemistry and uv-vis spectroscopy
Bulk powder density - by helium pycnometry
Remelted glass density - by the Archimedean method
Heat capacity, glass transition, and enthalpy of crystallization - by
differential scanning calorimetry (DSC)
Viscosity of molten simulant - by concentric cylinder viscometry
Thermal diffusivity of remelted glass - by light-flash analysis (LFA)
Grain size Analysis via Anton Paar Litesizer 500 Dynamic image
Analyzer

NUW-LHT-5M Glass component with iron
beads from manufacturing [5] (grains ~1mm)

NASA's imminent return to the Moon with the Artemis III program necessitates efficient lunar
construction and habitation technologies, prompting development of in situ resource utilization (ISRU).
Lunar ISRU depends on high-fidelity lunar regolith simulants that must be thermophysically faithful to
the Moon. The 5th iteration of the highland simulant series aims to be the best lunar highland simulant to
date.
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Iron beads and vesicles likely cause early crystallization on
heating -5M glass, resembling heterogeneity of lunar
glasses.
NUW-LHT-5M mostly matches Apollo 16's major element
composition and reduced Fe²+ state
Recommended to increase simulant's iron content to
4wt% in-line with lunar samples and the ancient south
pole [7][8][9].
Ideal baking temperature for simulant is 700°C, below the
standard 750°C [10]
Rhyolite-MELTS modeling shows 5M glass composition
differs from expected residual liquid, implications for
sintering applications.

CONCLUSION
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Equilibrium crystallization modeling with Rhyolite-
MELTS v1.0x show the 5M HQ glass component
differs from a residual 40% liquid of -5M.

A Litesizer 500 Dynamic Image Analyzer (DIA) to
assessed grain size and shape (1mm to 0.8μm) of
NUW-LHT-5M Test 1 and 2 aliquots showing no
significant differences in size, form factor, solidity, or
elongation.
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