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Introduction:  Exploration of the lunar surface 

and long-term habitation require construction using 
in situ resources. In order to determine the range 
of energy consumption required for production of 
construction materials from lunar regolith, we con-
ducted heating experiments on a series of lunar 
simulants. 

Methods:  The two compositional end-mem-
bers are anorthosite, from Stillwater MT, and ba-
saltic JSC-1A simulant. We studied both rock pow-
der and remelted glasses for each one. We then 
used differential scanning calorimetry to measure 
the energy required to melt ten combinations of an-
orthosite and basalt, with different degrees of crys-
tallinity. We heated ~30 mg of material to 1500˚C 
at 30˚C/minute.   

Results:  Enthalpies required to go from 50˚C 
to complete melting are 1775 Jg-1 for JSC-1A and 
~1890 Jg-1 for a 50-50 mixture by weight of JSC-
1A and anorthosite. The total enthalpies required 
to achieve melting are systematically lower for 
glassier starting materials, for example 1564 Jg-1 
for remelted JSC-1A and 1669 Jg-1 for a 50-50 mix-
ture. Starting materials containing glass undergo 
crystallization above the glass transition (~650˚C 
for JSC-1A glass and ~850˚C for anorthosite 
glass), releasing up to 250 Jg-1 of latent heat.  

 

 
Fig. 1 Apparent heat capacity vs temperature 

for JSC-1A (powder). Tg = glass transition temper-
ature. Light grey shaded fields are enthalpies of 
crystallization, and of melting  

 
Sintering can produce crystalline samples with-

out needing to heat much above ~1000˚C, and the 

release of latent heat of crystallization makes this 
a very energetically efficient approach, with en-
thalpies required to heat to 1000˚C as low as ~810 
Jg-1 (Ag50Jg50). Full results are presented in [1]. 

 

 
Fig. 2 Apparent heat capacity vs temperature for 
glasses made by remelting JSC-1A (red), anortho-
site (blue), and a 50-50 mixture by weight (black), 
showing the effect of glass composition. 

 
Implications:  Rather than remelting regolith 

completely at the liquidus temperature, bricks 
could be produced at lower energy cost by sinter-
ing starting materials with a glassy component, 
sourced from volcanic or impact melt deposits.  

The tendency for finer grained lunar regolith to 
also be more feldspathic and glassy [2,3] raises the 
possibility that physical sorting by size can also 
sort for composition and crystallinity, facilitating 
brick production in locations where the bulk rego-
lith is less suitable.  
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