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Abstract

Raman scattering measurements were made on a 1 molar aqueous zinc(I) nitrate solution
under high temperature and high pressure conditions to investigate the hydration of the zinc(II)
and nitrate ions and the ion-pair formation in the solution. It has been suggested that the Zn(II)
ion forms the octahedral hexaaqua ion, [Zn(H,0)]*" in a temperature range from 25 to ~100 °C,
followed by formation of the contact ion pair, Zn*-NO,’, probably an octahedral [Zn(NO,)(H,0).]*
species from ~100 to ~300 °C and then a tetrahedral [Zn(NO,)(H,0),]* species above ~300 °C. X-ray
diffraction measurements were also performed on the same solution under ambient conditions to
determine the hydration structure of zinc(Il) ion. The X-ray radial distribution function showed
that the Zn-H,O distances in the first and the second coordination spheres are 2.1 A, and 4.2 A,
respectively.
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Table 1. Compositions (in mol dm™) and density (in
g cm™) of a 1 molar aqueous zinc (I) nitrate

solution
[Zn™]: 09151
[H']: 0.04250
[NOs I: 1.872
[HOL 54.30
Density: 1.147
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Fig. 2. Modes of vibrations of water (top) and nitrate ion (bottom)
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