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Pushing the heavy element chemistry frontier
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A. Yakushev et al., Front. Chem. 2024, 12, 1474820.
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What is known about polonium?

— Similar compounds as lighter
S homologues
) 34 35 Oxides
Ge Se | Br PoO, PoO,, PoO,
e = e
i 5 Oxoacids
%n/ Po(OH),, H,PoO,, PoO,- aq
82
Pb Halogenides,
oo interchalkogenides,
C .
cl M polonides...
Increasing metallic Most stable oxidation
character state: +IV
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What is known about polonium?

Thermochromatography experiments on Similar reactivity of polonium
metals show strong adsorption of polonium and livermorium predicted in
to metal surfaces fully relativstic gi

p quantumchemical caluclations
-AH 4. (Po) = (250 % 7) kd/mol
V. Pershina, M. llias, Mol. Phys. 2025, 123, 2573831

E. A. Maugeri et al., Radiochim. Acta. 2016, 104, 757-767 A. Ryzhkov et al., Phys. Chem. Chem. Phys. 2023, 25, 15362

Lower temperatures needed on quartz (SiO,)

Experiments with surfaces

ROlomun? and Quartz is the suitable material for future
livermorium on metal chemical studies of livermorium
surfaces demand high However only one published, detailed
temperatures adsorption study of polonium on quartz

E. A. Maugeri et al., J. Nucl. Mater. 2014, 450, 292-298. ® Silicon @ Oxygen
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Unravelling the influence of the quartz surfaces

Status at TASCA 25: Influence of quartz surface hydroxlation on Po adsorption
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K. Hermainski et al., Phys. Chem. Chem. Phys. 2025, 27, 21414-21423.
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Unravelling the influence of the quartz surfaces

Status at TASCA 25: Influence of quartz surface hydroxlation on Po adsorption
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In what chemical state should livermorium be studied?
How will gas impurities affect the experiment?
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K. Hermainski et al., Phys. Chem. Chem. Phys. 2025, 27, 21414-21423.
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Studying Po at the atom-at-a-time regime s
UJF

Experiments conducted at the Nuclear Physics Institute CAS in Husinec-Rez

Po 204 Po 205 Po 208 Po 209 Production in fusion reaction:
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(carbon, titanium,...)
K. Hermainski et al., Phys. Chem. Chem. Phys. 2025, 27, 21414-21423.
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Studying Po at the atom-at-a-time regime

Helium

* Method: Gas-solid thermochromatography
Gas purification
system
o Copper coils Quartz
Mfa::gw Oven . with cooling glass Charcoal
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+

Reactive gases

K. Hermainski et al., Phys. Chem. Chem. Phys. 2025, 27, 21414-21423.
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Studying Po at the atom-at-a-time regime

Detection of polonium in the column

| L p
‘ | =
S
Y o
Q
energy
Column cut v-Spectra of Polonium y-peaks integrated and
in2or4cm individual baseline- and decay-corrected
pieces column pieces Corrected integrals were normalized to
measured total polonium activity

K. Hermainski et al., Phys. Chem. Chem. Phys. 2025, 27, 21414-21423.
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Reaction of polonium with oxygen
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» Two oxidized species involved. » Signs of chemical reaction!

K. Hermainski et al., Phys. Chem. Chem. Phys. 2026, 28, 7617-7628.
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Reaction of polonium with oxygen
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» Results are reproduced, no change with oxygen content in the gas phase

K. Hermainski et al., Phys. Chem. Chem. Phys. 2026, 28, 7617-7628.
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Reaction of polonium with oxygen and water
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» Addition of water significantly effects proceeding chemical reaction.

K. Hermainski et al., Phys. Chem. Chem. Phys. 2026, 28, 7617-7628.
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Reaction of polonium with oxygen and water

Two possible explanations: 1.0
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» In accordance with Te chemistry column length / cm

» Oxidation of polonium in oxygen depends on the maximum temperature and
the water content in the carrier gas.

K. Hermainski et al., Phys. Chem. Chem. Phys. 2026, 28, 7617-7628. V. Pershina, M. Ilia§, Mol. Phys. 2025, 123, 2573831
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Summary

» Two oxidizied, less volatile species than elemental
polonium are formed in oxygen atmosphere.

» The reaction was found to be dependent on the
maximum temperature and the water content in the
carrier gas.

» Results can be explained by decomposition of
oxides or stepwise reaction with oxygen and water.

Experiments suggest to study
livermorium in the elemental state

21.05.2026 Katharina Hermainski - TASCA 26
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o published last year:

.............

K. Hermainski et al., Phys. Chem.
Chem. Phys. 2025, 27, 21414-21423.

Results shown
today:

K. Hermainski et al., Phys. Chem.
Chem. Phys. 2026, 28, 7617-7628.
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