Protic ionic liquids: effect of environment
on the extent of proton transfer and CO2

capture. Tuesday, August 25, 2015, 3:30 pm
141 DeBartolo Hall

Protic ionic liquids (PILs) belong to a special class of ionic liquids obtained by proton
transfer from a Brensted acid to a Bronsted base. The thermodynamic criterion for the
prediction of the extent of proton transfer (PT) is linked to the difference in aqueous pKa
values of the base (B) and the acid (AH):

AG= 'ApKa(aq) = '[pKa(aq)(B) - pKa‘a“)(I-\H)]

In the pharmaceutical world it was shown that in crystalline salts ApKa of > 3 is sufficient
to ensure the proton transfer. On the other hand, Yoshizawa and Angell reported that the
ApKa should be at least 10 to ensure the completeness of the proton transfer process
in PILs. Recently, we have shown that for PlLs, the use of aqueous pKa values is not a
reliable criterion to judge the extent of PT. In addition, the ability of ionic liquid ions to
form extended hydrogen bonding has been proven to play a vital role in driving the proton
transfer. In this talk, | will show how the extent of proton transfer changes depending

on the hydrogen bonding ability of amines when combined with weak and strong acids

to form PILs. | will discuss computational strategies for the prediction of the extent of

PT in the mixtures of primary, secondary and tertiary amines with acetic, difluoroacetic
and trifluoroacetic acids. In order to confirm the established strategy, the extent of
proton transfer was probed through a series of experimental results including a Walden
plot and temperature-dependent FT-IR spectroscopy. | will also show how the dynamic
equilibrium between neutral and ionic species in PILs can help improve the C02 capture in
amine-functionalised ionic liquids.
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