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NOVEL CONTRIBUTIONS OF THE THESIS

I. The structure and stability of complexes between functional organic moleccules
including (CH;3)280, (CHs)»CO, (CH3):CS, CH;0OCHX, (X =H, F, Cl, Br, H, CH3),
(CH3)28, CH3;0H, C2HsOH, C;HsSH and CO;, with/without H2O molecules are thoroughly
investigated. The addition of CO2 or H20 molecules into binary complexes leads to an
increase in the stability of the resulting complexes, and it is significantly larger for the 1120
than CO2 addition This is an important study for future experimental works aimed at
developing COz-philic materials and COs-related applications.

2. The role and nature of noncovalent interactions to the stabilization of complexcs are
elucidated by high level computational chemistry methods. The complexes of organic
compounds with CO, molecules prefer the formations of C+O tetrel bond, while those
with the presence of H,O are stabilized by O-H--O/S hydrogen bonds. The positive
cooperative effect is found in all investigated systems. A larger positive cooperativity is
found in case of H20 as compared to CO; addition.

3. The obtained results in work provide a reliable data on the structure, stability, and
characteristics of noncovalent interactions. Remarkably. the tendency of stable geometries
of complexes between C:HsOH and 1-5 CO; molecules was found and is expected to
contribute to the understanding of dissolution of ethanol in supercritical CO»,
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