APPLICATION OF METALLIC PHOTOCELLS FOR EXPRESS SPECTROPHOTOMETRIC DETERMINATION OF EQUILIBRIUM CONSTANTS
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Spectrophotometric determination of equilibrium constants of homogeneous reactions represents the traditional technique [1] applied when spectra of substances being in equilibrium, are resolved enough. In the elementary case of acid (AH) ionisation reaction equilibrium with unprotonated form (A–) is observed
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Equilibrium position is defined by pH value a solution, thus the mixture spectrum depends from pH. For determination of a equilibrium constant dependence of values molar absorbtivity (or transmittance) on analytical wavelength vs. pH value is processed [1]. 
As analytical parameter it is proposed to use the integral characteristic of a spectrum of an investigated equilibrium mixture. Spectrum registration was carried out by the device on a basis of photo cell with an external photoeffect [2]. It is known, that V-I curve of such photocell includes integral of a short-wave part of a spectrum of the radiance falling on the metal photocathode. As research objects 3 indicators have been chosen: 2-nitrophenol, 4-nitrophenol, 2,6-dinitrofenol with known values of ionization constants : pKa = 7.22, 7.15, 3.73 accordingly. Examples оf V-I curves obtained are presented on fig. 1. Further the dependence of total photocurrent cutoff voltage (U0) vs. pH of the indicator water solution was build. Necessary pH was created by acetate an phosphate buffers. The received dependences are resulted on fig. 2. In points of the maximum change of values U0 vs. pH value are equal 7.01, 6.95 and 3.78, that makes less than 3% of a relative measurements error of indicators ionization constants.
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Fig. 1 Typical V-I curves of photocurrent for solutions of 2-nitrophenol at different рН: 1 - pH 4.45, 2 - pH 6.77, 3 -pH 6.89,  4 - pH 7.02, 5 - pH 7.24, 6 - pH 7.49
Fig. 2 Dependence of photocurrent cutoff voltage (U0) vs рН for objects under study. 1- 4-nitrophenol, 2 - 2-nitrophenol, 3 - 2,6-dinitrophenol
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