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The real

“Cement is
responsible for some
5 percent of all manmade CO2 emissions,
which is more than
aviation and coal
mining.”
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ROUND THE YEAR 123, ENGIN-

eers under the orders of the
Roman emperor Hadrian started
digging a circular trench some
25 feet wide and 130 feet deep (8 meters
wide and 40 meters deep). Meanwhile, other
workers busied themselves preparing a mixture of volcanic ash, lime from limestone,
and a little bit of water. They then carried
the mix in baskets to the construction site,
where it was mixed with small stones settled
in the aforementioned trench. The mix was
pozzolana cement (also known as Roman
cement), and the trench would become the
foundation for one of the most notable buildings in the Roman Empire: the Pantheon.
Its unreinforced steel-free foundation
would most likely be considered a buildingcode violation today. But after almost 2,000
years, this magnificent piece of architecture
still stands tall against storms, wars and pollution. Like many Roman constructions,
much of its endurance has to do with the empire’s early version of cement.
Despite all the Roman engineering glory,
it wasn’t until the 19th century that a bricklayer from Leeds, Britain, would develop cement to its full potential. Portland cement,
named after the English Channel island
whose limestone it resembles, is the darling
of modern-day concrete architecture. It’s
strong, resistant, cheap and lasting. Whether it’s used as a component of concrete or
as a mortar, cement is ubiquitous in urban
spaces, responsible for bridges, roads, pavement and homes.
But there are challenges ahead. According to the United Nations, the world’s urban
population should increase from nearly four
billion now to more than six billion in 2050.
That means more infrastructure will be
needed to accommodate a growing number
of people. It’s good news for the cement industry, but not so great for the environment.
The thing is, cement is also responsible for
some 5 percent of all man-made CO2 emissions. It ranks higher than other sectors and
industries that get a bad rep for their carbon
footprints, such as aviation, chemical production and coal mining.
Cement’s CO2 emissions come mostly
from the processing of raw material, such as
marl or limestone. These must be heated to
form cement’s main constituent, clinker. The
heating process reaches temperatures as high
as 2,700 degrees Fahrenheit (1,500 Celsius).
This process alone is responsible, on aver-

age, for 60 percent of the industry’s carbon
emissions.
Koen Coppenholle, CEO of CEMBUREAU—the Brussels-based European Cement Association—says there’s little they
can do about it, as these figures come down
to the chemical process of generating cement. The industry claims to have reduced
CO2 emissions by 13 percent since 1990.
They’ve switched to more efficient kilns,
looked into reducing the amount of clinker
or raw materials and increased the use of alternative fuels. “We’ve replaced 36 percent
of traditional fuels with biomass or waste,
and we aim to take that to 60 percent by
2050—of which 40 percent is biomass,”
says Coppenholle.
CEMBUREAU has committed to reducing emissions in the sector by defining
a road map toward a low-carbon economy,
where it pledges to cut its emissions by 32
percent by 2050. However, that’s still a far
cry from the 90 percent cut requested by the
European Commission. Coppenholle says
the cement industry is dependent on the development of other technologies to reduce
its carbon emissions.
An example is carbon-capture-and-reuse
technology, which could help them reduce
their carbon emissions by 80 percent. In
fact, the European Cement Research Academy (ECRA) is spearheading research on
this technology and is working on a carboncapture pilot project in a Norwegian cement
plant.
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UST AS CEMENT EVOLVED FROM THE

Roman artisan mixture to today’s Portland component, a few new alternatives
are starting to come to light today. One such
innovation comes from the U.S.-based startup Solidia Technologies. Cement giant Lafarge acquired the rights to commercialize
the company’s new low-carbon cement technology, which promises to reduce the carbon
footprint of cement production by 70 percent.
While using kilns and raw materials similar to those in Portland cement, Solidia’s
binder is produced at lower temperatures
and through a different chemical reaction
that generates less CO2. The cement is subsequently used in the manufacture of precast
concrete, which is said to harden to its full
strength within 24 hours—compared with
the 28 days needed for conventional precast.
Another route is to look at completely
different processes, such as Eco-Cement,

which was created by a consortium of six
companies. Over the course of three years,
they looked into creating an environmentally friendly binder with the help of bacteria.
Eco-Cement used the microorganisms to
produce calcium carbonate to bind the particles together. Because the process didn’t
require high temperatures, it promised to be
a cleaner alternative to traditional cement.
But despite several trials, Eco-Cement
didn’t prove as strong as was hoped. It remains a good alternative to conventional
mortars, and can therefore be used in the
rehabilitation of buildings and other constructions, but not in large-scale structures.
It could take as long as 10 years before the
product is commercially viable.
Coppenholle says the sector is keeping an
eye on these new binders but cautions that
the industry would need to be convinced that
the crucial properties of cement are maintained. “Durability and the hardness of the
cement are important elements. And these
are elements that are always suffering from
novel types of cement.” Because these projects are at early stages of development, he
estimates that such new cements will represent only 5 percent of the market in 2050.
“Our main focus is on alternative fuel use,
linked to waste, access to waste streams, circular economy.”
It was the concept of circular economy
that got Koos Schenk rethinking the cement
industry. While working as a consultant in
the Concrete Laboratory at the University of
Delft, in the Netherlands, he came to realize
there was room for improvement. And his
background in the cement industry came in
handy. “I knew half of the cement in concrete
is still new. You only have to liberate it.”
Schenk refers to the 40 percent of cement
that, in the mixing process to generate concrete, doesn’t react with water, and therefore
remains untouched, unused, in its pure form.
Therefore, if extracted, it can be reused directly, either for making concrete or any other
application the cement may have. But the
big question Schenk had was how to retrieve
that “untouched” cement.
The answer lies in tweaking the crushing
machines. Traditional crushers break down
the sand and gravel of the concrete, causing
silicate particles to permeate into the cement.
However, Schenk’s machine, the SmartCrusher, recovers cement, sand and gravel
separately, ensuring no other substances are
mixed in the process. The products can eas-

A SKYSCRAPER UNDER CONSTRUCTION IN
SHANGHAI. AROUND CHINA AND OTHER
EMERGING NATIONS, CITIES KEEP EXPANDING.
AS THE WORLD POPULATION FLOCKS
TO CITIES, CEMENT, WHICH IS USED IN
EVERYTHING FROM HOMES TO ROADS AND
BRIDGES, WILL BE IN HIGHER DEMAND.

ily be repurposed by the industry, allowing
the materials to continue circulating in the
economy. Schenk adds that the recycled
products perform better when reutilized: the
cement reacts almost instantly with water,
while the sand and gravel become stronger.
His invention comes at a good time. The
marl mine near Maastricht, in the southern
Netherlands, will close in 2018 when its
permit expires. For Schenk, it could represent an opportunity, and help make the
Netherlands the first country producing nonmined cement. After all, the cement would
be recovered from old concrete structures,
instead of being generated from scratch. “It
will revolutionize the industry,” he says. But
the price—$1 million per machine—can
be a hurdle for businesses, despite having a
stamp of approval from Delft, one of the top

universities in the c ountry.
Let’s not forget that Portland cement remains rather cheap—between $50 and $75
per ton—and in a market economy, that
still dictates most business decisions. But
Schenk asserts that his machine could slash
the costs of making concrete by half.
While the world has awakened to the
carbon-emission issue in the construction
sector, we’re still far from having a true alternative to Portland cement. But there are
some promising signs. In every trial and in
every error, there’s a stepping stone. After
all, Rome wasn’t built in a day. Not even cement could have made that happen.
wrote this article while renovating her home office. No cement was used
in the process.
CÍNTIA TAYLOR
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