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e Dmitriev et al. reported a broad distribution of 113 on
room-temperature Au surfaces with ~-AH_ 4, > 60 kJ/mol.

S. N. Dmitriev et al., Mendeleev Comm. 24, 253 (2014).
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e Separation factors of >107 were
obtained for In(III) and TI(III).
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e In(III) was extracted by the
N... Cl-based DESs.

7777
¢ [n contrast, TI(IIT) was

extracted by the ILs.

EET et al., Green Chem. 18, 4616 (2016).



e There is a secret weapon. The company that sells the
ionic liquids (ILs) can polymerize them and attach
them to surfaces. This can potentially be used to make
a column with a much stronger enthalpy of adsorption.
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We cannot do a superheavy experiment alone.

We (Texas A&M) would like to join the element 113
collaboration.

We will conduct a proof-of-principle homolog (In/T1)
experiment at Texas A&M using IL-coated
chromatography columns in 2017.

If successful, we propose to do an element 113
experiment using this technique at GSI.



e Possible Nuclear Reactions:
e 63Cu(48Ca, 6n)'sIn (EC + S+, t,, = 5.07 min, 131, 260 keV %)
e 3Nb(*°O, 6n)23In (EC + B+, t,, = 655,188 keV )
e 59Sm(43Ca, p5n)'92Tl (EC + B+, t,, = 9.6 min, 999 keV %)
o B Ta(*00Q, 6n)9"™TI (EC + S+, t,, = 5.22 min, 70.8 keV x-ray)
e Proposed Experiment:
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® The GSI experiment would be a full-blown scheme:

Element 113 + In/TI
Br,/Cl,/HCI?
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e [fthe gas-phase adsorption is similar to the liquid-phase,
then there should be very different deposition profiles for
In(III), TI(IIT), and TI(I):

@?

vvvvvvvv A\ A VAV AV AV AV A LV
QL‘L\L\L‘L\L\L\ (aValalalalalalal
Thermochrom. Column Isothermal Column

e This gives us a wide dynamic range. It could work
regardless of whether element 113 is more like In or TI, or
has a 3+ state.



We have studied the application of modern classes of
“designer molecules” to the chemistry of the group 13
homologs In and TI.

The properties of these molecules are tunable and

allow us to see substantial differences in the chemistry
of In(III), TI(I), and TI(III).

We propose to join the element 113 chemistry

collaboration and perform homolog experiments at
Texas A&M.

We have proposed an element 113 experiment at GSI
that leverages existing equipment and collaborative
efforts, and provides a wide dynamic range.
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