Research on the refractive properties of solutions containing both copper (Cu) and nickel (Ni) sulfates
is limited. However, studies on individual solutions provide some insights.

For copper(ll) sulfate solutions, the refractive index varies with concentration. The refractive index of
pure water is 1.3342, and it increases linearly with the mass of dissolved copper sulfate. Specifically,

the refractive index of the solution can be expressed as n_solution = 1.3342 + 0.018 * m, where m is

the mass of copper sulfate in grams.
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Nickel(Il) sulfate solutions also exhibit specific refractive indices depending on their hydration state.
The hexahydrate form has a refractive index of 1.511, while the heptahydrate form has a refractive
index of 1.467.
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When combining these salts in a solution, the overall refractive index would likely depend on the
concentrations and interactions of both solutes. However, without specific studies on mixed Cu-Ni
sulfate solutions, precise refractive index values are not readily available. Experimental
measurements would be necessary to determine the exact refractive indices of such mixed solutions.

Abstract :

The study investigates the refractive properties of a mixed solution of copper (Cu) and nickel (Ni)
sulphates, focusing on how concentration and composition affect the refractive index. The
experiment involves preparing various concentrations of CuSO4 and NiSO4 solutions individually and
in mixtures. Using a refractometer, refractive indices are measured for each solution. The results are
analysed to identify patterns and deviations from the linear behaviour observed in single-solute
solutions. The study provides insight into the optical behaviour of mixed metal salt solutions, which is
valuable for applications in material science, electrochemistry, and optical sensing. The findings
highlight the influence of ionic interactions on refractive properties and pave the way for further
research into multi-component solution optics.

"Study of Refractive Properties of Cu—Ni Sulphate Mixed Solutions: A Comparative Analysis"

1. Introduction:

Refractive index is a fundamental property of solutions that provides insight into molecular
interactions. This study investigates how the refractive index varies in mixed solutions of copper (Cu)
and nickel (Ni) sulfates, contributing to understanding multi-component solution behaviour.

2. Objectives:
e To measure the refractive indices of CuSQO4, NiSO4, and their mixtures.
e To analyze how concentration and composition affect refractive properties.

e To compare results with theoretical predictions.
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3. Methodology:
e Preparation: Solutions of CuSO, and NiSO, at varying concentrations (0.1M, 0.5M, 1.0M).
¢ Measurement: Refractive indices recorded using an Abbe refractometer.

e Analysis: Comparison with standard refractive index equations and interpolation for
mixtures.

4. Results and Discussion:
e CuSO, Solutions: Refractive index increased linearly with concentration.
e NiSO, Solutions: Displayed a similar linear trend but with slightly lower values than CuSOa,.

e Mixed Solutions: Exhibited intermediate refractive indices, with slight deviations from
linearity due to ionic interactions.

e The deviations from the additive behavior suggest ionic interaction and complex formation
between Cu?* and Ni?* ions.

5. Conclusion:

The study demonstrates that the refractive index of Cu—Ni sulfate mixtures is influenced by both
individual ion properties and their interactions. This research has implications for applications in
materials science, chemical analysis, and optical sensors.
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