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Simulant Name: LHS-1 Highlands Simulant
Simulant Type: General purpose

Reference Material: Average lunar highlands
Uncompressed Bulk Density: 1.30 g/cm?3
Mean Particle Size: 90 pm

Median Particle Size: 60 pm

Particle Size Range: <0.04 pm - 1000 pm

Geotechnical Mineralogy  Bulk Chemistry
. Relative abundances.
Properties As mixed. Measured by XRF.
Grain Density: 2.75 g/cm?3 )
Oxide  Wt.%
Void Ratio: 1.1 Component  Wt.% °
Porosity: 52.7% Anorthosite 74.4 10, >l12
1 . o .
2Max A.ngle of Repose: 47.5 Glass-rich ot TiO, 0.6
2Cohesmn: 0.311 kPa. . basalt - ALO, 6.6
Angle of Internal Friction: 31.49 lImenite 04 £eO 57
. Pyroxene 0.3 MnO 0.1
Geotechnical
Olivine 0.2 MgO 1.6
Property Sources
CaO 12.8
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" Excluding volatiles
and trace elements

Photo credit Matthew Villegas. XRF data obtained by Hamilton Analytical Lab using fused bead
sample preparation. Reflectance spectrum courtesy of Dr. Takahiro Hiroi, NASA RELAB, Brown
University.


https://www.researchgate.net/publication/359875807_Comparing_the_Effects_of_Mineralogy_and_Particle_Size_Distribution_on_the_Angle_of_Repose_for_Lunar_Regolith_Simulants
https://www.researchgate.net/publication/359875807_Comparing_the_Effects_of_Mineralogy_and_Particle_Size_Distribution_on_the_Angle_of_Repose_for_Lunar_Regolith_Simulants
https://www.researchgate.net/publication/359875807_Comparing_the_Effects_of_Mineralogy_and_Particle_Size_Distribution_on_the_Angle_of_Repose_for_Lunar_Regolith_Simulants
https://www.researchgate.net/publication/359875807_Comparing_the_Effects_of_Mineralogy_and_Particle_Size_Distribution_on_the_Angle_of_Repose_for_Lunar_Regolith_Simulants
https://www.researchgate.net/publication/359875807_Comparing_the_Effects_of_Mineralogy_and_Particle_Size_Distribution_on_the_Angle_of_Repose_for_Lunar_Regolith_Simulants
https://www.hou.usra.edu/meetings/lpsc2022/pdf/2038.pdf

LHS-1 Lunar Highlands Simulant | Fact Sheet

002-07-007-0621

Trace Elements Volatiles
Measured by XRF Measured by XRF
Element  ppm Compound Wt%
Ni 26 Compound ppm
F 20.07
Cr 54 : Br >3
Vv 46 Cl 20.006 As >1
Sc 6.2 SO, >0.01 =
Cu 14
7n 29 Reflectance Spectrum
Ga 19 Incidence angle 30°, emission angle 0°
Ba 265 04501 | Hs-1
Rb 9 0.425 1
CS O 0.400 1
Sr 349 8 0.375
Y 4 §0.350
Zr 59 2 0325
Hf 1 9 0.300
Nb 10.6 0.2751
Ta 1 0.250 1 , : , : ;
MO 4 0o "o Wavelen;{:(pm) 20 20
La 12 Mid-Infrared FTIR Spectrum
ce 2 O Wavenumber (cm™1)
Nd / 58 §8 & § $
Sm 0.7 N | =
Dy 1.9 0.05 1
Yb 0.0
Th 0 80.04-
Pb 4 002,
Sn 3
Bi 0 0ot 10 15 20 25 30
Sb 1 Wavelength (um)

XRF data obtained by Hamilton Analytical Lab using fused bead sample preparation. FTIR spectrum courtesy
of Dr. Takahiro Hiroi, NASA RELAB, Brown University.
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Volumetric Particle Size Distribution
From CILAS 1190 laser diffraction particle size analyzer

304 B LHS-1 Simulant 1007 o Apolld Lunar Highlahds Samples ¢
= o0{ t LHS-1Simulant
e 2.5
- < 80
° Py
70
S 2.0 5
E 1.5 2
S 1.51
S 2 50
-E (0]
c
8 1.0 i 40
g $ 30
0.5 5
e 20
0.0- 10
I YTO2VYTOND OO0 Q00 Q99 009
SO NN Y TR ENE SIS SSS 0
A A A R I
~ ~ Oy i
0.1 1 10 100 1000

Particle Diamster (um) Particle Diameter (um)

Sieve Analysis
Following ASTM Standard E11 using RO-TAP RX-30 sieve shaker

Sieve Number Diameter Mass of Soil Retained Percent Cumulative Percent
(pm) on Each Sieve (g) Retained by Mass (%) Retained by Mass (%) Finer by Mass (%)
18 1000 0.0 0.0% 0.0% 100.0%
25 710 35.3 3.6% 3.6% 96.4%
35 500 35.3 3.6% 7.1% 92.9%
45 355 36.7 3.7% 10.8% 89.2%
70 212 73.3 7.4% 18.2% 81.8%
140 106 288.7 29.1% 47.3% 52.7%
200 75 176.0 17.7% 65.0% 35.0%
270 53 210.0 21.2% 86.2% 13.8%
Pan 137.3 13.8% 100.0% 0.0%
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