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Towards chemistry with livermorium
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SHE studied chemically

Focus of future studies

Studying heavier SHE requires…

…Technical
developments

…Studying the chemistry
of homologues

➢ Unicell ➢ Polonium, Astatine

Mc and Nh studied recently[1]

[1] A. Yakushev et al., Front. Chem. 2024, 12, 1474820.
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Studying Po at the atom-at-a-time regime
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Production in fusion reaction: 206Pb(3He, 4-5n)205,204Po,
 

collection of activity in catcher foil

Identification of Po 
through γ spectra
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Adsorption enthalpy of elemental polonium 
confirmed in multiple experiments
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On quartz glass produced in vacuum On thermally treated quartz glass

➢ All experiments conducted in pure helium.

➢ Species is assigned to elemental polonium.
-ΔHads(Po) = 85−𝟐

+𝟑 kJ/mol

Less reactive quartz Less reactive quartz Less reactive quartz
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Unravelling the influence of the quartz surface
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Quartz surface reactivity is not constant:[2]

-Si-O-Si- + H2

-Si-O-Si- + H2O 2 -SiOH

-SiOH + -SiH

Siloxane Silanol

Can be reversed by high 
temperature treatment

Less reactive quartz

[2] J. E. Shelby, J. Non-cryt. Solids 1994, 179, 138-147.
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Unravelling the influence of the quartz surface
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Siloxane

Weak binding

Silanol

Strong chemical 
binding

➢ Has been observed for Co on 
hydroxylated α-Al2O3.[3]

[3] S. A. Chambers, Science 2002, 297, 827-831.

Reactive quartz

Less reactive quartz
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No experimental evidence for reaction of 
polonium with hydrogen
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Chemical reaction with the surface

-Si-O-Si- + H2 -SiOH + -SiH

Deposition of elemental polonium

Hydrogen atmosphere, reactive quartz

➢ No additional species observed in hydrogen

Reactive quartz
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No experimental evidence for reaction of 
polonium with hydrogen and water
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Moist atmosphere, less reactive quartzHydrogen atmosphere, reactive quartz

Less reactive quartz
Reactive quartz
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➢ Signs of chemical reaction!➢ Two oxidized species involved.

Ox 1
Ox 2 )

Po

Less reactive quartz

Less reactive quartz

Reactions of polonium with oxygen

Tmax = 300 °C Tmax = 850 °C
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Summary and outlook
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Ra
88

224

Rn
86

220

Po
84

216
α α

t1/2 = 150 ms

Transition to experiments with 
short-lived 216Po

Experiments suggest to 
study livermorium in the 
elemental state, in 
agreement with theory

➢ Elemental polonium (-ΔHads(Po) =         
85−2

+3 kJ/mol) was the most volatile 
species observed.

➢  The reactivity of the quartz surface is 
decisive.

➢ No observation of a reaction of
     polonium with hydrogen or water.

➢ Two oxygen-containing polonium species 
detected in oxygen atmosphere.
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Thank you for your attention!
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