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Investigation of the reaction between 1,4-benzoquinones and sulfite ion 
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Halide displacement of organic pollutants containing halides is an important industrial problem. Halobenzoquinones are known as a group of emerging disinfection byproducts in drinking water and swimming pool waters. Interestingly, their concentration is lower in pipeline water, and higher in swimming pool’s water, as sunscreen lotions and cosmetics promote their formation. Halide displacement may be performed by UV irradiation or ozonization. Transformation of halobenzoquinones to less pollutant substances is possible using sodium-sulfite (Na2SO3) reducing agent, too.
The reaction between 2,5-dichloro-1,4-benzoquinone and sodium-sulfite was examined in my study. My objective was to separate the simultaneously occurring processes (e.g. photoreaction, reduction) and to study their kinetics.
Quinone derivatives transform into hydroquinone and hydroxy-quinone derivatives in a disproportion reaction that occurs in aqueous solutions in the presence of light. Contemporaneously, they can be reduced to hydroquinone while oxygen gas is released. These reactions can be studied using UV/Vis spectrophotometer, as the absorption spectra of the reactants and products differ.
Double-beam photometer does not, but diode array photometer does induce photoreaction at low sulfite concentrations. The assumed ketone-bisulfite reaction is so rapid, that fast-kinetic measurements were carried out to examine the quinone and reducing agent concentration dependence. The stoichiometry of the reaction was determined with stopped-flow measurements.
Dissociation of 1 eq. chloride ion was observed with chloride ion selective electrode. Thus, reductive halide displacement occurs in the reaction.
We proved the formation of the hydroquinone monosulfonate intermediate using ESI-MS spectrometry. In the reaction between 2,5-dichloro-1,4-benzoquinone and sulfite ion, two different products were assigned.
DFT calculations also proved the formation of hydroquinone monosulfonate. One of the products is formed in the same mechanism as the hydroquinone monosulfonate. However, there is another product which is formed with the sulfo-group substituting the chlorine.



