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When used together with conventional spectroscopic methods (e.g., FT-IR spectroscopy), matrix isolation constitutes a very convenient technique to undertake photochemical studies on single molecules that are not possible to study under current experimental conditions, such as carboxylic acid monomers, which show a strong tendency to aggregate.

In matrix-isolation spectroscopy the sample to be studied is prepared by deposition under high vacuum conditions of the necessary amounts of the target substance and support gas (usually an inert gas such as argon or xenon) on a suitable optical substrate cooled at a temperature of a few degrees Kelvin. Under these conditions the spectral resolution strongly increases due to the band narrowing effects associated with both the extreme low work temperature and matrix rigidity (molecular diffusion as well as rotational and vibrational hot transitions are suppressed). Once a matrix of a given substance has been prepared, selective in situ irradiation can be undertaken in order to promote photochemical processes such as conformational isomerization [1,2], tautomerization [3] or fragmentation (including photo-degradation) [4].

In this communication, I shall present recent results obtained in our research group in which either infrared or UV radiation was used to promote in situ conformational isomerization of matrix isolated monomeric carboxylic acids (e.g., formic, oxalic, acrylic, crotonic, malonic and maleic acid). Infrared photochemistry is not as widely used as UV-visible photochemistry, but it has the advantage of reducing the probability of occurrence of undesirable side effects, like photodegradation. A novel approach based on irradiation at a frequency matching that of the 1st overtone of a particular vibrational mode will be presented. 

References

[1]
E. Maçôas, R. Fausto, M. Pettersson, L. Khriachtchev & M. Räsänen, J.Phys.Chem. A, 104 (2000) 6956.

[2]
A. Kulbida, M.N. Ramos, M. Räsänen, J. Nieminen, O. Schrems & R. Fausto, J.Chem.Soc. Faraday Trans., 91 (1995) 1571.

[3]
R. Fausto, A. Kulbida & O. Schrems, J.Chem.Soc. Faraday Trans. 2, 91 (1995) 3755.

[4]
R. Fausto, NATO-ASI Series: Low Temperature Molecular Spectroscopy, 483 (1996) 125.

Acknowledgement: The author acknowledges financial support from Fundação para a Ciência e a Tecnologia (POCTI/43366/QUI/2001).
