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Table 1 Mineral composition of average lunar soils

at Apollo landing sites ®/%
FEdih KA A WEAT AEWT Y
Apollo 11 26.7 3.2 53.7 16.3
Apollo 12 23.0 8.7 63.4 4.9
Apollo 14 49.7 1.8 47.0 1.5
Apollo 15 37.9 8.4 52.2 1.5
Apollo 16 69.0 2.6 28.2 0.1
Apollo 17 35.5 5.5 56.3 2.7
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Table 2 Major ele ments co mpositions of lunar soil si mulants and co mparison with lunar sa mples wy /Y0
R SiO2 TiOz2 Al203  FeOr Mn O MqO CaO Na 20 K20 P205  pkw At
Apollo 1117 42.20 7.80 13.60  15.30 0.20 7.80 11.90 0.47 0.16 0.05 0.12 99.90
Apollo 144 48.10 1.70 17.40 10.40 0.14 9.40 10.70 0.70 0.55 0.51 - 99.83
Apollo 169 45.10 0.54 27.30 5.10 0.30 5.70 15.70 0.46 0.17 0.11 0.06 100.71
Jjsc-112 47.71 1.59 15.02  10.79 0.18 9.01 10.42 2.70 0.82 0.66 0.71 99.61
MLS -1 14 43.86 6.32 13.68  16.00 0.20 6.68 10.13 2.12 0.28 0.20 — 99.47
FJs-1 141 49.14 1.91 16.23  13.07 0.19 3.84 9.13 2.75 1.01 0.44 0.43 98.14
MKS-1 Y13 52.69 1.01 15.91  12.28 0.22 5.41 9.36 1.90 0.58 0.14 0.50  100.00
CAS-114 49.24 1.91 15.08  11.47 0.14 8.72 7.25 3.08 1.03 0.30 - 99.46
NAO-117 43.83 0.77 25.79 6.14 0.09 4.93 15.12 1.41 0.47 0.08 1.10 99.71
CUG-1A 48.32 2.38 16.01  12.50 0.15 6.95 7.39 0.19 2.12 0.54 0.19 99.80
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Table 3 Comparison of physical and engineering properties bet ween lunar regolith si mulants and root lunar samples

i I3 A W

WET

SF-HPR AR/ Pm T EDRLAZ/ P g rem ) AL ¢ /kPa WS (P/( )

Apollo 11 — 48~105 1.36~1.80 3.01 0.75~2.1 37~45
Apollo 14 — 75~802 0.89~1.55 2.90 <0.1 35~45
Apollo 16 101~268 — 1.40~1.80 — 0.6 46.5
CAS-1 — 85.938 1.14~1.46 — 1.0 33.3
NAO-1 53~81 41~61 — 2.92 95.3 46.57
JAS-1 98~117 81~105 — 2.90 1.0 45

MLS -1 — — 1.50~2.20 3.20 0.52~? 41.4~49.8
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Fig-1 Volcanic geological sketch map of Huinan County , Jilin Province
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Table 4 Data of engineering and physical experi ments of lunar soil si mulant CUG-1A
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Table 5 Density - specific gravity and porosity of lunar soil
simulant CUG-1A and co mparison with lunar sam-
ples
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Apollo 15 1.10  1.89  1.94  0.71 3.24
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Lunar Soil S nulant Devdopnent and Lunar Soil S milant CUG-1A

HE Xinxing®, XIAO Longa‘h, HUANG Jun", HE Qi"> GAO Rui*: YANG Gang"

(a -Faculty of Earth Sciences ; b -Plantary Science Institute »
China University of Geosdences » Wuhan 430074, China)

Abstract ; Lunar soil si mulant is aterrestrial reproduction of lunar regolith , and t he sti mulant soil has si m -

lar mineralogical ;- chemical and physical properties with the real lunar soil - Based on the overview of the

previous studies  this paper has concluded the basic methods for developing the lunar regolith si mulant .

and also briefly introduced t he current stat us about the research onlunar soil si mulant at ho me and abroad -

Meanwhile - a new si mulant , CUG-1A, derived from a low titanium basalt from Huinan County , Jilin

Province » has been developedin China University of Geosciences in Wuhan - CUG-1A was devel oped spe -

cifically for engineering and physical studies onlunar surface in support of exploratory boring and material

handling - The physical and chemical properties of CUG-1A were deter mned : and the results show that

these properties of lunar regolith si mulant CUG ~1A are si nilar to those of Apollo 14soil - Therefore it is

anideal duplicate for low “titaniumlunar soil -

Key words :lunar regolith si mulant ; CUG-1A : chemical property :engineering and physical properties



