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Fig. 1 Dependence of the UV/V absorption spec-
tra on the pH value of the solutions
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Fig. 2 Possible dissociation equilibria and tautomer equilibria of phenolphthalein
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Fig. 3 Comparisons of the observed UV/V spectra
(solid lines) and the reproduced ones from a factor
analysis (broken lines) with three factors (A) as well
as those with four factors (B)
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Illustration of the preferential tautomers for each dissociation stages of phenol-

phthalein, and the estimated reaction paths among the species
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Estimation of the preferential tautomer structure of the phenolphthalein in solu-
tion by a chemometrical analysis of its UV/visible absorption spectra. Toru
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Yashiro-cho, Kato-gun, Hyogo 673-14)

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

894 BUNSEKI KAGAKU Vol. 42 (1993)

Chemical species such as phenolphthalein have several tautomeric equilibria as well as
several dissociation equilibria. The dissolved structure, especially the preferential
tautomer structure, is difficult to determine, since there has been no proper method for
such organic species at low concentration. The UV/V absorption spectra are based on
the electronic transition between molecular orbitals which reflect the structure of the
species. Recent progress in computer sciences, chemometrics and quantum chemistry,
however, has made it possible to use high-order information contained in the spectrum.
By using the UV/V spectra, the major tautomer structures of the phenolphthalein in each
dissociation step were estimated from a comparison of the spectra reproduced from
molecular orbital calculations with the pure component spectra obtained by a factor
analysis. This estimation helps us to interpret the reactions occuring in the solution, as
well as the chemical meanings of the dissociation constants.

(Received June 21, 1993)
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