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Thallium as a lighter homologue of nihonium
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TlOH:[2]

-134 ± 5 

kJ/mol

Tl:[1]

-112 ± 5 

kJ/mol

History of single atom studies of thallium on quartz glass

3

Tl:[3]

-158 ± 3 

kJ/mol

Tl:[5]

-20.1 kJ/mol

-44.2 kJ/mol

-80.9 kJ/mol

TlOH:[5]

-133.1 kJ/mol

-157.0 kJ/mol

-324.5 kJ/mol

Tl:[4]

-150.2 

kJ/mol
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Tl:[7]

-202 kJ/mol

[kJ/mol]ΔHads.
SiO2

TlX:[6]

-90 kJ/mol

-140 kJ/mol
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: experimental data

: theoretical data
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Experimental setup for thermochromatography experiments 
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197Au( 3He,5n)195 Tl
197Au( 3He,4n)196 Tl

Tmax ≈ 700°C

Pretreated

quartz 
glass 

column
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(1000°C, 20 h)
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Adsorption of thallium species in pure helium
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▪ Highly reactive, known from 

literature [1]

[1]: E. Wiberg, N. Wiberg, A. Holleman, Anorganische Chemie Band 1 – Grundlagen und Hauptgruppenelemente, de Gruyter, 2017

Adsorption of thallium species in pure helium
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Adsorption of thallium species in pure helium
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▪ Highly reactive, known from 

literature [1]

▪ -ΔHads  fits with previous data for 

TlOH [2]

▪ Elemental Tl unlikely – other 

species implies reactants in 

column

[1]: E. Wiberg, N. Wiberg, A. Holleman, Anorganische Chemie Band 1 – Grundlagen und Hauptgruppenelemente, de Gruyter, 2017

[2]: A. Serov et al. Radiochim. Acta 2013, 101, 421−425.
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Adsorption of thallium species in pure helium
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▪ Broad peak – possibly chemical 

reactions

▪ Mixture of species or reaction 

zone?

TlOH
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Adsorption of thallium species in reactive gases
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He + H2O

strong binding between species and surface
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He + 20% O2
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Adsorption of thallium species in reactive gases

He + H2O

strongly bound species
strongly bound species part of thallium is desorbed as species
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Adsorption of thallium species in reactive gases

strongly bound thallium thallium transported further down the column

He + H2O He + 20% O2
100% O2
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TlOH:[2]

-134 ± 5 

kJ/mol

Tl:[1]

-112 ± 5 

kJ/mol

Summary and outlook
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Tl:[7]

-202 kJ/mol
TlX:[6]

-90 kJ/mol

-140 kJ/mol

TlOH:

−123−3
+2

kJ/mol

-203 ± 10

kJ/mol

−184−8
+9

kJ/mol
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: experimental data

: theoretical data

[kJ/mol]ΔHads.
SiO2

: our data
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Thank you for your attention
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