INL/EXP-23-74184-Revision-0

Intrinsic Bonding and
Reactivity of Actinide
Clusters Poster

October 2024

Christopher A Zarzana, Corey David Pilgrim, JungSoo Kim, Brittany Dawn
Marie Hodges

.

|daho National

|_(] oml‘ory INL is a U.S. Department of Energy National Laboratory operated by Battelle Energy Alliance, LLC



DISCLAIMER

This information was prepared as an account of work sponsored by an
agency of the U.S. Government. Neither the U.S. Government nor any
agency thereof, nor any of their employees, makes any warranty, expressed
or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness, of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately
owned rights. References herein to any specific commercial product,
process, or service by trade name, trade mark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation,
or favoring by the U.S. Government or any agency thereof. The views and
opinions of authors expressed herein do not necessarily state or reflect
those of the U.S. Government or any agency thereof.




INL/EXP-23-74184-Revision-0

Intrinsic Bonding and Reactivity of Actinide Clusters
Poster

Christopher A Zarzana, Corey David Pilgrim, JungSoo Kim, Brittany Dawn Marie
Hodges

October 2024

Idaho National Laboratory
Idaho Falls, Idaho 83415

http://www.inl.gov

Prepared for the
U.S. Department of Energy
Under DOE Idaho Operations Office
Contract DE-AC07-05ID14517, DE-AC07-05ID14517



191504 Jo 9bp7 |eul4

191504 JO 9bp7 |eul4

Intrinsic Bonding and

Reactivity of Actinide New capability at Idaho

Clusters

Approach:

* Atmospheric pressure ionization mass
spectrometry can form clusters
containing actinide atoms from

PRESENTER: Christopher Zarzana N at i O n a I La bo rato ry fo r extremely small quantities of

radioactive material
BACKGROUND: The purpose of this
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it ok e i studying transuranic [

study transuranic elements, increasing our

behavior

understanding of chemical bond formation e I e m e nts

at the far edges of the periodic table. This First spectra of transuranic cluster ions at

is critical for solving technical challenges INL

[TPPO+H]" 2*3Am(NO,),(TPPO),I*
such as development of advanced nuclear 100 MF29 ) o iare ¢
[(TPPO),+H]
fuel cycles and efficient rare earth _ s |
3 80 [(TPPO),+Na]"
separations, as well as a broader 8 /m/z-579
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understanding of bonding across the - 0 ¢ e N E [(TPPO)y+Na]

entire periodic table. % 40
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RESULTS
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* Established the capability at INL to 0T v e
m/z

TPPO=triphenyphosphine oxide

study gas-phase complexes containing

Y transuranic atoms.
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* One of only three instruments in the

Quantum chemistry calculations are
underway to understand electronic

world structure

* |_Spectra collected using approximately
/ 5 g /(;@./quCi)héf-?A?Am. We believe
we can cut that amount down by at
least a|factor of 10, decreasing the

radiolytic hazards and expanding the
\g@:pe of-transtranics that.canbe

investigated.
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