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PRODUCING A BRICK FROM A MARTIAN SOIL SIMULATE

David Seymour

INTRODUCTION

Producing bricks from the Martian soil has been a topic floating around for a while now. The 
idea is to use the local Martian resources to form underground vaulted chambers that could help 
store an atmosphere and protect humans from cosmic rays and solar radiation.1 Through some 
researching, I have found some scientific research already performed on producing objects 
from Martian soil. The idea is becoming popular, I believe, due to the fact that it is much 
cheaper to produce habitats on Mars using Martian resources than to produce the habitats on 
Earth and send them to Mars.2

The purpose of this paper is to see if it would be possible to use some of the fine regolith that 
covers Mars, mix it with the correct amount of water, and form the mixture into usable bricks 
for construction. There is a severe limitation to be worked when dealing with this subject 
though. There is no Martian soil on Earth since no missions to Mars have returned soil 
samples. Another limitation is that it is still unknown if clays are present on Mars. The major 
purpose for clays in brick manufacturing is the green strength they provide for the bricks while 
they are being produced.

It was once believed that clays were abundant on Mars but now it is believed that only a few 
clays that contain iron might be found on Mars3 (p. 581). Spectroscopic observations of the 
surface of Mars show that many forms of clays are not observed. Nontronite (an iron rich clay) 
could be a minor constituent of the soil but the authors also add that spectroscopic evidence for 
clay minerals remains inconclusive

Salts are also thought to be found on Mars (p. 622).3 The highly oxidizing atmosphere of Mars 
is thought to contribute to salt formations. Salts thought to dominate on the surface are MgSO4, 
Na2SO4, and NaCl.

Boyd, Thompson and Clark have done some research on producing flat circles out of Martian 
material (p. 542).4 They produced a material they called “Duricrete”. They used a mixture of 
12% MgSO4, 1% NaCl, 2% Fe2O3, and 85% clay to simulate a Martian soil solids content. 
The two different types of clay used were, bentonite and Pennsylvania nontronite.

Boyd, Thompson, and Clark experienced cracking and warping from their samples (p. 542).4 
To correct these problems, they tried a number of solutions. Slowing down the evaporation rate 
helped lessen the cracking problem. Another was to add a matrix material such as nylon mesh, 
rayon cloth, kevlar fiber, or glass wool.



Replacing the water with pure sulfur was also effective. With this method they heated the solids 
to 150°C where the sulfur polymerized. Upon cooling, they also tried compressing the 
polymerized material which produced the strongest of the sulfur cemented duricretes.
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Boyd, Thompson, and Clark said that the most effective method of producing duricrete was to 
use compaction to squeeze out the water used to make the mud. Their strength results show that 
compressed samples with a matrix material were indeed higher then the rest of the results.

DISCUSSION ON MAKING THE BRICKS

The Materials for the Bricks

I plan on using the same mixture as Boyd, Thompson, and Clark to begin with. It seems to 
represent the Martian soil as best as we know it presently to be. I will be doing more research 
into whether salts (such as MgSO4 and NaCl) can actually be found on the surfaces of Mars. I 
will also be doing more research into how salts affect brickmaking. I may adjust the mixture if 
the results of this research disagree with the mixture used by Boyd, Thompson, and Clark.

I would like to run some characterization tests on the clay I use for a more detailed look at what 
I am using. Such a test might be atomic characterization.

I will try adding matrix materials such as those Boyd, Thompson, and Clark used. I am also 
interested in how they used sulfur instead of water to hold the bricks together. I would like to 
try a few test bricks using just sulfur instead of water. These sulfur bricks will be hand molded 
(more information on hand molding below).

Forming the Bricks

I would like to try extruding the bricks to begin with. This is how most bricks are produce on 
Earth and would seem to be the easiest way to producing them on Mars5.(p. 12) Unfortunately, 
I might not have the equipment needed to produce them in this fashion. My next option would 
be to try producing them using a hand mold. Hand molding would consist of pieces of wood 
held together by clamps to form a mold into which the stiff mud will be placed. Then the wood 
can be removed from the sides of the brick. In either case, I plan on making the bricks about 
8x4x2 inches.

The next step would be to compress the bricks. I am unsure how this will be done at this time 
and will be consulting with some professors about the set-up. I would like to see the 
differences between a compressed brick and an uncompressed brick so some bricks will by-
pass this step.

Drying the Bricks

I plan on having to dry the bricks rather slowly but yet controlled because cracks will form 



otherwise. I will try using an oven first with no air movement. If this is too much, my next plan 
is to dry the bricks out in the open with a fan blowing gently on them.

If I produce the sulfur bricks I will not have to worry about the drying step. I will heat them to 
a temperature above 119°C so that they can polymerize. If I have a system for compressing the 
bricks I will compress a few polymerized sulfur bricks.

Firing the Bricks

I plan on firing the bricks to a temperature where they are well burnt. Swain states that well 
burned bricks for construction have similar characteristics such as uniform color, free from 
cracks, and ring when struck with a hammer (p. 143).6 I believe that these characteristics would 
also apply to the bricks I hope to make.

    696    

Testing

I plan on performing compression tests on the bricks. Swain describes some standard methods 
for compression tests on bricks (p. 144)6 Different strengths are measured by how the brick is 
tested. If the brick is laying down on its large face, then the strength values are larger than 
when it is standing up on its smallest face. I will test bricks both ways but believe that the 
strength values for the bricks laying down are more useful because that will be the position that 
they are used in when constructing a habitat.

I would also like to perform an efflorescence test on the bricks. Efflorescence is the process of 
soluble salts in the bricks leaching out onto the surface of the brick because of water migrating 
to the surface to evaporate (p. 268).7 The crystallization of the salts deposited on the surface of 
the brick cause deterioration. I expect that the MgSO4 used in creating the brick will show up 
during this test.

CONCLUSIONS

The Martian soil might be formed into bricks to use in constructing habitats on Mars. It is 
possible that clays and salts can be found on Mars to use in brick manufacturing. The research 
done by Boyd, Thompson and Clark show that they were able to produce shapes from a 
simulate to the Martian soil with good results using compaction and matrix materials.

Further research and testing on producing a brick from a simulate Martian material will be 
preformed. Some possible tests that will be performed on the bricks are compression strengths 
and efflorescence.

This experiments will be different from ones that use actual Martian soil. Currently, it is not 
know if clays and salts are present on Mars or what form they are in if they are present. Further 
exploration of Mars will be able to provide more accurate information for this topic.
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