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Figure 1 (Color online) Schematic illustration showing the preparation of lunar soil-based continuous fibre (a) and the equipment used in this study
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1627



TS5 LD S 46 S B T 48 (P AT VERT 7T

F 1B REARMIX Z AT A IS R (wi%)

Table 1 Chemical composition of lunar soil, simulant and basalt ores from different areas in China (wt%)

FE Sio, ALO, Fe,O, Ca0O MgO Na,O TiO, K,0 P,0s MnO HoAl
B e 48.55 16.67 11.17 7.72 8.60 3.23 2.08 1.50 0.34 0.14 0.05

Apollo-1474 48.10 17.40 10.40 10.70 9.40 0.70 1.70 0.55 0.51 0.14 -
bR 52.77 14.70 9.58 9.63 6.57 433 1.24 0.83 0.23 0.13 0.06
ERITHSFHT 5359 14.47 10.34 8.89 473 441 1.58 1.54 0.32 0.13 0.03
BEMIASEAK 51.92 12.41 14.01 9.31 4.73 230 3.37 1.02 0.37 0.19 0.05
WELEAF 5372 13.15 10.26 7.67 5.65 5.19 1.37 2.59 0.18 0.22 0.04
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Figure 2 (Color online) XRD patterns of lunar soil simulant and
basalt ores from different areas in China.
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Figure 3 (Color online) TG-DSC curve of lunar soil simulant.
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Figure 4 SEM images showing the morphologies of lunar soil simulant (a), (b) and corresponding fibres obtained at 4 m/s (c), (d), 8 m/s (e), (f),

10 m/s (g), (h) under different magnification.
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Figure 5 (Color online) XRD patterns of lunar soil-based continuous
fibre spun at different speed.
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Table 2 Mechanical properties of lunar soil-based continuous fibre obtained at different spinning speed

Fr 22 (m/s) YEEAE (um) PR (MPa) BRI (%) Weibul £ &
4 12.8+0.6 1438+323 2.12+0.05 4.80
8 9.5+0.7 1223330 1.50+0.05 3.92
10 8.4+0.4 1043£295 1.62+0.04 3.74
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Figure 6 (Color online) Weibull distribution of tensile strength for
lunar soil-based continuous fibre spinning at different speed.
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Study on the feasibility of preparing a continuous fibre using lunar soil
simulant

XING Dan'”, XI XiongYu', GUO ZeShi'”, YUE Xiu'?, HAO Bin"?, LIANG CunGuang'”,
GU YiZhuo’, CHEN Tao', WANG Rui’ & MA PengCheng'”
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The construction of a lunar base is considered to be a giant step for the deep-space exploration by human beings. The in situ
utilization of lunar resource is essential for the realization of this ambitious plan. In this study, the composition, crystal structure,
melting, and fiberization behaviors of lunar soil simulant were investigated in an effort to develop a continuous fibre to address the
material requirements for building a lunar base. The results showed that the chemical and mineral composition of the lunar soil
simulant were similar to those of basalt roes on the Earth, and the material could be completely melted at 1332°C. The crystal
structure of the simulant was homogenized and transformed into the amorphous glass state when the melted material was quenched by
water. Using a fibre spinning facility, continuous filaments were obtained using the melted lunar soil simulant as the raw material. The
obtained fibre showed the tensile strength of more than 1400 MPa, which is comparable with that of a commercial basalt fibre. These
results confirmed the feasibility of using lunar soil to prepare a continuous fibre for the construction of a lunar base.

lunar soil simulant, basalt, continuous fibre, lunar base construction
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