Downloaded from orbit.dtu.dk on: Dec 07, 2021

Hydrogen Bonding in Ion-pair Molecules in Vapors over ionic liquids, studied by
Raman Spectroscopy and ab initio Calculations

Berg, Rolf W.

Publication date:
2010

Link back to DTU Orbit

Citation (APA):
Berg, R. W. (2010). Hydrogen Bonding in Ion-pair Molecules in Vapors over ionic liquids, studied by Raman
Spectroscopy and ab initio Calculations. Paper presented at Conference on Molten Salts and Ionic Liquids 2010,
Bamberg, Germany.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Abstract for EUCHEM 2010 Conference on Molten Salts and Ionic Liquids
March 14-19, 2010 • Bamberg • Germany

[Session #: 1 or 2]

Hydrogen Bonding in Ion-pair Molecules in Vapors over ionic
liquids, studied by Raman Spectroscopy and ab initio Calculations
Rolf W. Berg, Department of Chemistry, Technical University of Denmark,
Kemitorvet, Building 207, DK-2800 Lyngby, Denmark
The hydrogen bonding interactions in selected archetypal vapor molecules formed in
the gas phase over protic ionic liquids are discussed, based on Raman spectroscopy
assisted with ab initio molecular orbital DFT-type quantum mechanical calculations
(B3LYP with 6-311+G(d,p) basis sets) on assumed gaseous free state models.
Some extreme examples are to be discussed: (1) The 1,1,3,3-tetramethylguanidinium chloride “molecule” [TMG-H-Cl] found1 to exist in gaseous state over its
corresponding liquid in evacuated ampouls heated at ~225°C (Fig. 1); (2) the
analogous bromide “molecule” [TMG-H-Br]2 and (3) the 1-methylimidazolium ethanoate, [mim-H-O2CCH3] found3 to have a less likely existence in the vapor of the
corresponding liquid in ampouls at ~200°C (Fig. 2). Experimental Raman results will
be compared to ab initio calculated spectra.
Fig. 1. Likely gaseous ion pair molecule of
1,1,3,3-tetramethylguanidinium chloride. The
optimized N-H distance in the N-H…Cl bond was
1.099 Å. The H-Cl distance was 1.832 Å to
compare with the ~1.27 Å in HCl gas. The
bromide behaved similarly2.

Fig. 2. Not so likely 1methylimidazolium ethanoate gas
molecule. The optimized N-H and
H-O distances in the N-H…O
bond were found as 1.730 and
1.005 Å. The comparable H-O
distance in solid ethanoic acid is
~1.011 Å (neutron diffraction).
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