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lobally, 1.23 trillion bricks per

year are fred in kilns at high
temperature (900-1,100°C), emitting
over 800 million m.t./yr of carbon
dioxide. Additionally, the cement
industry accounts for approximately
5% of global carbon dioxide emis-
sions. Thus, the $28-billion U.S.
masonry manufacturing industry is
ripe for innovations to dramatically
lower its carbon footprint. Thanks
to grants from the National Science
Foundation (NSF), one such eco-
friendly innovation is steadily making
progress toward commercialization.

bioMASON, a start-up located
in Research Triangle Park, NC, has
developed a process for “growing”
bricks at room temperature rather
than fring them in kilns. The process
employs bacteria to grow the building
materials without emitting green-
house gases, and without depleting
nonrenewable resources.

The idea for growing bricks was
inspired by a study of coral structure,
which is a hard cement-like material
created by nature at ambient sea tem-
peratures with low energy and minimal
material inputs. bioMASON has used
biochemistry to do in days what takes
a geological process millennia. The
company has subsequently improved
the process, reducing costs and scaling
up to introduce a competitive building
material into the marketplace.

Here’s how the process works:
Loose aggregates (e.g., mine tailings,
sand, crushed rock) are placed into a
mold and then inoculated with a spe-
cifc strain of Sporosarcina pasteurii,
a nonpathogenic soil bacterium.
Next, nutrients, urea, and a source of
calcium ions are added to the mold.
The nutrients promote the bacteria to
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hydrolyze urea and produce carbon-
ate ions, which react with calcium
ions, causing calcium carbonate

(i.e., biocement) to precipitate on the
surfaces of the aggregate particles.
As the bacteria continue to churn

out carbonate ions, more and more
calcium carbonate is made, which
creates structural bonds between the
particles. This growing process pro-
duces construction materials that are
cost-competitive with traditional Port-
land cement and clay-based masonry,
are cleaner to manufacture, exceed
structural performance requirements
of the industry, and can be made with
a wide range of aesthetics — in less
than three days.

The bioMASON process is
designed to work at ambient condi-
tions (5-50°C), while also accom-
modating natural fuc -
nology, selling its modular production
systems for manufacturing the bricks,
and providing critical biological and
nutrient components to them. Manu-
facturers can use the bioMASON
technology and equipment to produce
bricks on-site in its mobile production
units, similar to mini cement produc-
tion plants used for large building

A bloMASON has developed a green process
aamckﬁmmt:ﬂuﬁr techeiat-

%&%;?;T st Iﬁ%%é@'ﬁﬁ"ﬁ%%iﬂif

salstainiahi kit yoifia rcmaunmmﬁbmﬂéemiah
pEATRIPE A RipAsITeations.”

This technology was funded through the NSF
Small Business Innovation Research Program.




