
 

Scientists say they can make zero-emission
cement
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Some 14 billion cubic meters of concrete are cast every year around the globe,
according to industry figures.

Researchers on Wednesday said they were a step closer to solving one of
the trickiest problems in tackling climate change—how to keep making
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cement despite its enormous carbon footprint.

In a world first, engineers from Britain's University of Cambridge have
shown that cement can be recycled without the same steep cost to the
environment as making it from scratch.

Cement binds concrete together but the whitish powder is highly carbon-
intensive to produce, with the sector generating more than triple the
emissions of global air travel.

Demand for concrete—already the most widely used construction
material on Earth—is soaring, but the notoriously polluting industry has
struggled to produce it in a less harmful way to the climate.

The team at Cambridge believes it has a solution, pioneering a method
that tweaks an existing process for steel manufacturing to produce
recycled cement without the associated CO2 pollution.

This discovery, published in the journal Nature, could provoke "an
absolutely massive change" by providing low-cost and low-emission
cement at scale, said Julian Allwood, who co-authored the research.

"It is an extremely exciting project... I think it's going to have a huge
impact," said Allwood, an expert on industrial emissions and key
contributor to reports from the UN's scientific panel on climate change.

To produce cement, the basic ingredient in concrete, limestone must be
fired in kilns at very high temperatures usually achieved by burning
fossil fuels like coal.

On top of that, limestone produces significant additional CO2 when
heated.
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'Bright hope'

The cement industry alone accounts for nearly eight percent of human-
caused CO2 emissions—more than any country except China and the
United States.

Some 14 billion cubic meters of concrete are cast every year, according
to industry figures, and more still will be needed as economies and cities
grow in future.

The International Energy Agency says that if emissions from the cement
industry continue to increase, a pledge of carbon neutrality by 2050 will
almost certainly remain out of reach.

Many efforts to produce low-carbon or so-called "green cement" are too
expensive or difficult to deploy at scale, rely on unproven technologies,
or don't come near zero emissions.

The Cambridge researchers approached the problem by looking at an
industry that was already well established—steel recycling, which uses
electric-powered furnaces to produce the alloy.

They substituted a key ingredient in that process with old cement
sourced from demolished buildings, Allwood said.

Instead of waste being produced, the end result was recycled cement
ready for use in concrete, bypassing the emissions-heavy process of
superheating limestone in kilns.

This method—which has a patent pending—was "a very low disruption
innovation" requiring little change or additional cost on the part of
business, Allwood said.
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If powered by renewable energy, he said, these furnaces could hope to
produce zero-emission concrete at scale.

"Once the electricity has no emissions, then our process would have no
emissions," Allwood said.

Countries could not hope to bring CO2 emissions to zero by 2050—the
key pledge of the Paris climate agreement—using concrete as it exists
today, he added.

"This is the big bright hope, I think," Allwood said.

  More information: Julian Allwood, Electric recycling of Portland
cement at scale, Nature (2024). DOI: 10.1038/s41586-024-07338-8. 
www.nature.com/articles/s41586-024-07338-8
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