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Properties and Harmfulness of Lunar Dust: A Review
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Abstract: Lunar dust is the small particle widely distributed on the lunar surface, of which sizes range from 30 nm to 20 pm with the
median diameter of 100— 300 nm and more than 95% are less than 2 ym. The grains have complex shapes and usually show glass
beads, vesicular texture, and angular shards. High contents of agglutinate glass and npFe’ are the remarkable properties in mineral
composition. The glass content is usually more than 50 vol% , and it can reach 80% to 90% in <(2.5 pm part. Lunar dust is similar to
lunar soil in elemental compositions, but it also shows different contents of SiO, in different areas. The composition and geometrical
characteristics of lunar dust lead to special electromagnetic properties and biological toxicity. These properties might cause the lunar
dust adhered to spacecraft and inhaled by astronauts easily, and then damage the spacecraft and threaten the health of astronauts. So,
it is necessary to study lunar dust further to facilitate lunar surface exploration, which also can better the understanding of the evolution
of lunar surface materials and lunar atmosphere due to the fact that lunar dust has been formed during a long time space weathering and
conserves important information of space weathering history in the composition and microstructure of lunar dust grain. Currently, the
properties of lunar dust grains in micro-morphology and chemical composition, electromagnetic properties and spectral characteristics.
the feature and origin of npFe’ are still not clear, which challenges the understanding of the mechanism of lunar dust’s adhesion, biolog-
ical toxicity and space weathering. To meet the needs of lunar science and lunar exploration, studying the properties of lunar soil grains
and process of space weathering by simulated experiments using lunar dust stimulants as a candidate might be an important trend in the
coming decades.
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Fig. 2 Represent SEM images of lunar dust particles; particles in all images except Fig. 2j were cleaned with the surfactant solution
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1 Ti

Table 1 Elemental content of high-Ti mare lunar dust

10084 75 7106114 71501 35 70181 47 79221 g
10~20 pm <10 pm  10~20pm <<10pm 10~20pm <<10pm 10~20pm <10pm 10~20pm <10 pm
SiO; 41. 20 42.10 39. 50 40. 20 39. 00 40. 40 40. 40 41.50 40. 90 42. 30
TiO, 7.94 7.25 8.94 7.89 9.83 8.27 7.88 6. 54 7.21 5.83
MgO 7.98 7.20 10. 40 9.18 9.52 8.76 9.97 9.12 10. 40 9.59
FeO 14. 70 12.00 17. 50 14. 80 16. 40 13. 50 15. 50 12.70 15. 00 11. 30
Al; O3 13. 20 15. 90 10. 80 13. 80 11. 60 14. 50 12. 70 15. 40 12. 90 15. 90
CaO 11. 80 12. 30 9.79 10. 70 10. 10 11. 20 10. 40 11.50 10. 40 11.70
Na, O 0.43 0. 46 0. 40 0. 46 0. 39 0.42 0. 34 0. 46 0. 39 0.49
Cr; O 0. 30 0.27 0.48 0. 44 0. 45 0. 40 0.42 0. 39 0. 40 0. 35
MnO 0.21 0.19 0.23 0. 20 0.23 0.19 0.23 0.18 0. 20 0.17
K;O 0.13 0. 15 0.09 0.11 0.09 0.11 0.08 0.13 0. 10 0. 15
P, 05 0.11 0.20 0. 06 0. 05 0. 06 0. 06 0. 05 0. 10 0.07 0.07
SO, 0.13 0. 14 0.02 0.25 0.19 0. 25 0. 15 0. 20 0.19 0.17
Total 98.13 98. 16 98. 25 98. 19 97.93 98. 11 98. 15 98. 16 98.23 98. 10
2 Ti
Table 2 Elemental content of low-Ti mare lunar dust
12030-14 1200156 150715, 1504194
10~20 ym  <10pm  10~20pm  <10pm  10~20pm <10 pm  10~20 pm <10 ym
SiO; 46. 30 46. 20 45.00 46. 00 45.70 46. 90 46. 20 46. 60
TiO, 3.32 3.01 2.96 2.78 1. 88 1.57 1. 88 1.79
MgO 9. 86 8.37 10. 00 8.79 11.00 9. 85 10. 80 9.37
FeO 17. 20 14. 30 15. 90 12.50 15. 40 9.59 14. 40 11.00
Al; O3 10. 70 13. 90 12. 30 14.90 12.90 17.10 13.50 16. 40
CaO 9. 64 10. 40 10. 20 11. 20 10. 20 11. 80 10. 20 11. 60
Na, O 0. 44 0.53 0. 44 0.51 0. 39 0.48 0.41 0.49
Cr; O 0. 50 0.43 0. 46 0.42 0.53 0. 40 0.41 0. 37
MnO 0. 20 0.19 0.23 0.19 0.22 0. 15 0.21 0.17
K,0O 0. 26 0. 35 0.23 0. 30 0.18 0.22 0.18 0.23
P,0O5 0.23 0.32 0. 28 0.24 0.19 0.09 0.24 0. 20
SO, 0.12 0.15 0.18 0.29 0.10 0.14 0.12 0.11
Total 98. 27 98. 14 98. 18 98.12 98. 69 98. 30 98.55 98. 35
3
Table 3 Elemental content of highland lunar dust
141415 4 14163157 61221 674815 64801 g,
10~20 ym <10 pm 10~20pm <<10pm 10~20pm <<10pm 10~20pm <10pm 10~20pum <10 pm
SiO; 48. 40 49. 20 47.40 47. 20 44,50 44,50 44,40 44,50 44,50 44, 80
TiO, 1.71 1.51 1. 88 2.07 0.50 0.05 0. 40 0.42 0. 68 0.61
Al O3 17. 20 19. 20 17.00 18. 90 27.50 28. 50 28.40 29.10 26. 30 27.70
Cr; O3 0.23 0.21 0.22 0.21 0.09 0.08 0.09 0.08 0.12 0.12
MgO 9.08 6.99 9.57 8. 14 5.16 4. 35 4.54 4.09 6.18 5.22
CaO 10. 70 11. 30 10. 80 11. 60 16. 00 16. 50 16. 40 16.70 15. 60 16. 10
MnO 0.13 0.10 0.13 0.12 0.05 0. 06 0.05 0.07 0.08 0.07
FeO 9.46 7.66 10. 10 8. 83 4,40 3. 64 4. 04 3.61 4.78 3.84
Na; O 0.71 0.91 0.67 0.70 0.45 0.53 0.45 0. 46 0.41 0.42
K;O 0. 66 0.96 0.51 0.55 0.09 0.13 0.07 0.08 0.11 0.14
P,0s 0.32 0. 40 0.27 0.33 0.05 0. 06 0. 04 0. 04 0. 06 0. 04
SO; 0.07 0.10 0. 10 0.11 0. 06 0. 10 0. 06 0.07 0.07 0.11

Total 98. 68 98. 61 98.72 98. 85 98.93 99. 00 99. 08 99. 22 98.99 99. 21
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