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Butterfly molecule may aid quest for nuclear clean-up technology
March 12, 2012

University of Edinburgh

Scientists have produced a previously unseen uranium molecule, in a development that could help improve clean-up processes for
nuclear waste.     a b v e g d

FULL STORY

Scientists have produced a previously unseen uranium molecule, in a move that could improve clean-up of nuclear
waste.

The distinctive butterfly-shaped compound is similar to radioactive molecules that scientists had proposed to be key components of nuclear
waste.

However, these were thought too unstable to exist for long.

Researchers have shown the compound to be robust, which implies that molecules with a similar structure may be present in radioactive waste.

Better clean-up

University scientists, who carried out the study, say their findings suggest the molecule may play a role in forming clusters of radioactive material
in waste.

These are difficult to separate during clean-up.

Improving treatment processes for nuclear waste, including targeting this type of molecule, could help the nuclear industry move towards cleaner
power generation.

Ideally, all the radioactive materials from spent fuel can be recovered and made safe or used again.

This would reduce the amount of waste and curb risks to the environment.

Distinctive shape

The Edinburgh team worked in collaboration with scientists in the United States and Canada to verify the structure of the uranium compound.

They made the molecule by reacting a common uranium compound with a nitrogen and carbon-based material.

Scientists used chemical and mathematical analyses to confirm the structure of the molecule's distinctive butterfly shape.
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The study, funded by the Engineering and Physical Sciences Research Council, the EaStCHEM partnership and the University of Edinburgh, was
published in Nature Chemistry.

"We have made a molecule that, in theory, should not exist, because its bridge-shaped structure suggests it would quickly react with other
chemicals. This discovery that this particular form of uranium is so stable could help optimise processes to recycle valuable radioactive materials
and so help manage the UK's nuclear legacy," said Professor Polly Arnold of the School of Chemistry.
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RELATED STORIES

Softly Does It to Solve Our Nuclear Waste Problem
June 16, 2015 — Driven by the need to find ways of separating, recycling and reducing nuclear waste, chemists are developing our
understanding of how uranium interacts with elements from around the periodic table to ... read more 

Boosting Armor for Nuclear-Waste Eating Microbes
Sep. 12, 2014 — A microbe developed to clean up nuclear waste has just been improved. In earlier research, Gemma Reguera, a microbiologist
identified that Geobacter bacteria's tiny conductive hair-like ... read more 

Mix Uranium from Russian Nuclear Weapons With Norwegian Rock, Researcher Says
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Feb. 12, 2013 — The USA uses uranium from Russian nuclear weapons as fuel in its civilian nuclear power plants. If the weapon-grade uranium
is mixed with the Norwegian element thorium, the waste becomes 95 per cent ... read more 

'Trophy Molecule' Breakthrough May Result in Cleaner, Cooler Nuclear Energy

July 2, 2012 — Experts have created a stable version of a ‘trophy molecule’ that has eluded scientists for decades. They have prepared a
terminal uranium nitride compound which is stable at room temperature and ... read more 
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