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Abstract:
This dissertation encompasses two separate and unrelated research topics.

I. Electrochemical Reduction of Chlorinated Nitro and Nitrosobenzenes in Dimethylsulfoxide The
reduction potentials of nitrobenzene and all possible isomers of its chlorine derivatives have been
obtained by cyclic voltammetry in dimethylsulfoxide. The first reduction wave in each case, except
pentachloronitrobenzene, appears to be a one electron reversible wave. Subsequent reduction waves are
irreversible and have been interpreted in terms of either loss of chloride from the benzene ring or
reduction of the nitro group to nitroso. The loss of chloride is the dominant reduction process for the
higher chlorinated isomers while concomitant reaction of the nitro group and chlorine is observed for
the monochloronitrobenzenes. The proposed reduction processes are indicated by the observation of
new electrochemical processes when a second cycle of the voltammogram is recorded. Nitrosobenzene
and all possible isomers of its chlorine derivatives, except pentachloronitrosobenzene, were synthesized
and cyclic voltammograms were recorded for each. The reduction potentials of nitrosobenzene and the
monochloronitrosobenzenes correspond to some of the reduction potentials for the second cycle
voltammograms for the polychloronitrobenzenes.

II. Power Series Representation in the High Temperature Phase Equilibria of Several Metal Oxide
Systems The use of Redlich Kister power series representations of thermodynamic quantities in the
study of high temperature phase equilibria is described. Literature data was used to obtain power series
equations for the activity and enthalpy of the rutile phase of titanium dioxide treated as a solution of
titanium metal in titanium dioxide. Mass spectrometric data for the vaporization of potassium oxides
was obtained from another researcher. This data was interpreted to give new values for the heats of
formation of K2O(s) and K2O2(g). These new values and literature data were used to determine power
series equations and calculate a potassium oxide phase diagram. The phase equilibria of lithium oxide
and aluminum oxide was treated by power series representations and a revised phase diagram is
proposed. Power series representations in the potassium oxide, calcium oxide, and silicon dioxide
ternary system are presented. 
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