New technique could lead to safer, more
efficient uranium extraction
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& dagrar, op, and phologeaph showr uranium clusters
being extracied upward from an aguecus solution inko a
keromens soludion, Credil; Oregon State University

The separation of uranium, a key part of the
nuclear fuel cycle, could potentially be done more
safely and efficiently through a new fschrigus
developed by chemistry researchers al Oregon
State University.

The techmigque uses scap-ike chemicals known as
surfactants 1o extract uranium from an afuius
solubicon inda a kerosene solution in the form of
holow clusters, Aside from fuel preparation, it may
dlso find value in legacy waste reatment and for
the cleanup of environmental contamination.

The research at OSU involves a unigque form of
uranium discovered in 2005, urany| paroxida
capsules, and how those negatively charged
clusters fomm in alkaline conditions, Results weare
racantly publizhed in the Evropean Jowmal of
Irvrgani Chermising

"This is a very different direction.” said study lead
author Harmson MNeal a graduaie studen] n
Cregon State’s College of Science. "A lot of the
work done naess o5 10 &0, aned we're al T albser

end of the pH scale in base. it's a very different
approach, overall using kess harmiul, less toxic
Chemicals.”

Throughout the puclear fuel cvcle, many
separabons are reguired—in mining, enrichment and
fuel fabrication, and then after fuel use, for the
recovery of usable spent isolopes and the
ancapsulabon and storage of unusable radioactive
components,

"When yvou use nuclear fusl, the radioactive decay
products poison the fusl and make it less effective.”
said May Nyman, professor of chemistry at Oregon
State and corresponding author on the research.
"rou have o take it, dissolve i, get the good stulf
out and make new fuel.”

Myman notes the work reprasents significant
fundamental research in the field of cluster
chemisiry because i aliows for the study of uranyl
clusters in the organic phase and can pave the way
to improved understanding of ion association.

With extracting these custers into the organic
phase, the clusters themselves are hollow, s0 whan
wie get them into the orgamic solubion, thay'ra siill
contamarg olher atoms, molecules, other ions”
Meal added. "We can study how these ions interact
wilh these cages that they're in, The fundamental
research is understanding how the ons get inside
and what they do once they're inside because
they're stuck thera "

When the clusters form, each contains 20 to 60
uranmim atoms, "s0 we can exiract them in whole
bunches instead of one al & Umae," Myman said. "I's
an atarm-effcient approach.”

Existing separation lechniques reguirg bwo
extraction molecules for every AN ko,
whargas he OS50 technique reguires kess than one
extractan molecube per mn
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