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Abstract:
When acidic aqueous solutions of bis(oxalato)platinate(l I), [Pt(Ox)2]2", are subjected to oxidation,
polymeric chains of the partially oxidized bis(oxalato)platinate salts form. These polymeric chains are
one-dimensional conductors with metal-metal bonded platinum atoms. Examination of the solution
chemistry involved in this polymerization reaction has been studied. Four distinct solution species have
been identified. The average Pt oxidation states in each of these four species are (formula not captured
in OCR), respectively. The four species have been assigned chemical formulae. A reaction scheme has
been proposed to explain the solution chemistry that occurs to produce each of the four solution species
and finally, the polymer itself. The Pt3+ species has been investigated with 195Pt NMR and UV-Vis
spectroscopies and been determined to be a dimeric Pt3+ complex,(formula not captured in OCR). An
extinction coefficient for the(formula not captured in OCR) complex absorbing at 426 nm has been
determined. Verification of this extinction coefficient came from the UV-Vis absorbance data obtained
of a solution of polymer, (formula not captured in OCR), dissolved in H2O. An extinction coefficient
and a formation constant for the (formula not captured in OCR)- complex absorbing at 510 nm were
determined. The observance of consistent formation constants under various reaction conditions
support the proposed reaction scheme. The dissolution of the polymer also confirmed the presence of
the dimeric Pt3+ species through UV-Vis spectroscopy and 195Pt NMR spectroscopy. Base titrations
of the dissolved polymer were utilized to determine pKa values for the dimeric Pt3 complex, (formula
not captured in OCR) The values are pKa1 = 3.9 and pKa2 = 5.2. The role of the acid in the
polymerization reaction was investigated. pH measurements confirmed that each of the four solution
species have different proton requirements. Ranges of proton requirements have been determined for
each of the four solution species. In addition, FT-IR spectroscopy has confirmed that protonation of the
carbonyl group on the oxalate ligand is occurring. Finally, attempts were made to oxidize
bis(malonato)platinate(ll), (formula not captured in OCR) to form a partially oxidized
bis(malonato)platinate polymer. The attempts were unsuccessful due to the instability of the dimeric
Pt3+ malonate complex. 
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