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The moon has been viewed since the mid-20th century as an attainable target for 

space colonization. In this context, the moon offers a wealth of resources to promote 

human settlements, among which regolith is one of the most abundant [1]. On the 

other hand, solar energy, when it is adequately concentrated, can be used in many 

different applications in the field of materials [2], where the most promising are 

nowadays the chemical looping, the limestone calcination and the synthesis of hard 

refractory carbides. In any case, it can be also used to produce metals or to fabricate 

many other different ceramic materials and glasses, such as zirconium dioxide [3]. 

Within this context, lunar regolith is the unconsolidated material found on the surface 

of the Moon and contains different constituents that make it a suitable candidate for 

the utilization, once processed, for protective structures or other types of human 

infrastructure. Different investigations have been conducted with this material [4], but 

concentrated solar energy for the sintering of lunar regolith simulant has been few 

studied. Therefore, this investigation proposes the utilization of direct concentrated 



 

 

solar beams to sinter lunar regolith simulant (Figure 1). Different exposure times to the 

solar energy beam (15, 30, and 60 seconds) and various shutter openings (25%, 50%, 

and 100%) were studied. The application of selective solar beam melting to a regolith 

powder bed was also investigated. The properties of the agglomerated material were 

determined, achieving a Vickers hardness (1 kgf) of 700 ± 31, while the fracture 

toughness is 1.78 ± 0.25 MPa·m0.5. Microscopy studies also reveal that in non-vitrified 

areas, regions of potential interest are formed due to their high concentration of 

titanium and iron oxides. Results suggest that concentrated solar energy might be 

used to sinter lunar regolith simulant. 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Solar device employed 

to conduct the experiments in the 

Odeillo solar furnace. 
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