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Thallium as a lighter homologue of nihonium
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History of single atom studies of thallium on quartz glass iI= 5= 1L

TIOH:F!
-133.1 kJ/mol | TI:B!
-157.0 kJ/mol TI:E TI:M -20.1 kJ/mol
-324.5 kJ/mol _158 + 3 11245 -44.2 kJ/mol
kJ/mol kJ/mol -80.9 kJ/mol

| AHS2z[kJ/mol]
. experimental data
: theoretical data TI:L] TIOH: TIX:[6] Very complex field!!!
-202 kJ/mol -134+5 90 kJ/mol - different temperatures
[1]: B. Eichler, Report ZFK-346, Zentralinstitut Kernforschung Dresden, 1977 kJ/mol -140 kJ/mol - different quartZ typeS
[2]: A. Serov et al., Radiochimica Acta 2013, 101, 421-426. " _ diﬁerent as
[3]: P. Steinegger et al., The Journal of Physical Chemistry C 2016, 120, 7122-7132. [4] g
[4]: V. Pershina, The Journal of Physical Chemistry C 2016, 120, 20232—-20238 Tl com positions
[5]: M. llias, V. Pershina, Inorganic Chemistry 2022, 61, 15910-15920. 150 2
[6]: C. Gut et al., Annual Report 2023, Paul Scherrer Institut — Laboratory - :
of Radiochemistry, 2023. kJ/m0|

[7]: 3. M. Wilson et al., Online and offline gas-adsorption chromatography with Tl for
future Nh experiments, 10th International Conference on Nuclear and Radiochemistry, 2024.
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Experimental setup for thermochromatography experiments

Helium

!

Gas purification

system

D

Mass flow
controller

Oven

Catcher foil l

197 Au( 3He,5n) 12> Tl
197 Au( *He,4n)*?° Tl

Copper coils

: - quartz
with cooling

glass Charcoal

Ceramic tube Copper tube ~ Water column filter

|

N

=l | |

AN\

Mass flow
controller

Reactive gases

|

4

Tm

= 700°C

GSI Helmholtzzentrum fir Schwerionenforschung GmbH

Mass

1
{1 U l’ meter
H,0

s 4

TASCA 25 Felix Sprunk

Fume Hood
(exhaust)




Adsorption of thallium species in pure helium
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Adsorption of thallium species in pure helium

Highly reactive, known from

literature [1l

100°C
T1,0 RT
H,O
%
(e ]
(e ]
~
Tl-
1,04 salt

TIOH

TIO

rel. deposition per 2 cm

700

o
w
1

o
)]
1

©
-
1

S MCS 1:

MCS 2:

° 1
I Exp. T

Temperature [°C]

-AHS92 = 123 kJ/mol

ads.

-AHSO: = 185 kJ/mol| |

ads.

~ 600

F
8 3
[D.] @imesadwa |

T
w
o
o

T
N
o
o

~ 100

0 40 60 80

column length [cm]

[1]: E. Wiberg, N. Wiberg, A. Holleman, Anorganische Chemie Band 1 — Grundlagen und Hauptgruppenelemente, de Gruyter, 2017
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Adsorption of thallium species in pure helium iI= 5= 1L

Highly reactive, known from

literature [ - . - = : 700
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[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 iI= 5= 1L
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Adsorption of thallium species in reactive gases
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Adsorption of thallium species in reactive gases I= 5= 1
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Adsorption of thallium species in reactive gases
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Summary and outlook

TIOH:®!
-133.1 kJ/mol | TI:B!
-157.0 kJ/mol 203 + 10 TI:18 T[] -20.1 kJ/mol
-324.5 kJ/mol KJ/mol 158+ 3 112 +5 -44.2 kJ/mol
kJ/mol kJ/mol -80.9 kJ/mol

v Vv

. experimental data

: theoretical data TI:17 —1841'3 TIOH:®@ TIx:16]
- our data -202 kJ/mol * kJ/mol  -134+5 _ .90 kJ/mol
[1]: B. Eichler, Report ZFK-346, Zentralinstitut Kernforschung Dresden, 1977 kJ/mol -140 kJ/mol

[2]: A. Serov et al., Radiochimica Acta 2013, 101, 421-426.

[ ]
[3]: P. Steinegger et al., The Journal of Physical Chemistry C 2016, 120, 7122-7132. .[4] !I'IOH .
[4]: V. Pershina, The Journal of Physical Chemistry C 2016, 120, 20232—-20238 Tl 5 .
[5]: M. llias, V. Pershina, Inorganic Chemistry 2022, 61, 15910-15920. 150 2 _|_2
[6]: C. Gut et al., Annual Report 2023, Paul Scherrer Institut — Laboratory - 0 = 1 23_3
of Radiochemistry, 2023. kJ/mOI

kJ/mol

[7]: 3. M. Wilson et al., Online and offline gas-adsorption chromatography with Tl for
future Nh experiments, 10th International Conference on Nuclear and Radiochemistry, 2024.
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