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Intermolecular interactions such as hydrogen bonding, ion-dipole 
interactions, and van der Waals forces all play a role in solvation. 
The molecular structure and characteristics of the solvent and 
solute determine which of these forces is at work. How well a 
solute can be solvated by a given solvent is determined by the 
similarity or complementary character of these qualities between 
solvent and solute. The most significant aspect in determining 
how well a solvent solvates a certain solute is its polarity. 
Molecular dipoles exist in polar solvents, which means that one 
region of the solvent molecule has a higher electron density than 
another. Polar solvent molecules can solvate polar solutes and ions 
because they can electrostatically attract the appropriate partly 
charged section of the molecule to the solute. Although different 
solvent scales are often used to categorize solvent polarity, polar 
solvents are generally found to have a high dielectric constant. 
Inorganic or ionic substances, such as salts, can be dissolved using 
polar solvents. The solvation of a solution's ions determines its 
conductivity. Ions cannot be dissolved in nonpolar liquids, hence 
they will be found as ion pairs. H bond donating solutes can be 
solvated by solvents that can accept a hydrogen bond. A solvent's 
hydrogen bond acceptor ability is graded on a scale. Solvato 
chromism is a colour shift caused by the polarity of the solvent in 
some chemical compounds. This phenomena, demonstrates how 
different solvents interact with the same solute in different ways. 
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INTRODUCTION

The interaction of a solvent with dissolved molecules is referred 
to as solvation (or dissolution). Both ionised and non-ionized 
molecules interact strongly with the solvent, and the strength 
and nature of this contact affect several aspects of the solute, 
including solubility, reactivity, and colour, as well as the solvent's 
viscosity and density. Ions are surrounded by a concentric shell of 
solvent during the solvation process. The process of rearranging 
solvent and solute molecules into solvation complexes is known 
as solvation. Bond formation, hydrogen bonding, and van der 
Waals forces are all involved in solvation. Hydration is the 
process of a solute being dissolved in water. Solid state solubility 
is determined by a conflict between lattice energy and solvation, 
which includes entropy effects caused by changes in the solvent 
structure. An ion in a solution is surrounded or complexed by 
solvent molecules in the solvated state. Coordination number 
and complex stability constants are frequently used to define 
solvated species. The concept of solvation interaction can be 
applied to insoluble material, such as the solvation of functional 
groups on an ion-exchange resin surface.
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ABSTRACT
Solvation is the interaction of a solute with the solvent that causes the solute species in the solution to stabilize. 
The solvation interaction principle can also be applied to insoluble materials. Solvation differs from solubility in 
principle. The rate of dissolution, also known as solvation, is a kinetic process. When the rate of dissolving equals 
the rate of precipitation, the dynamic equilibrium condition is called solubility. Bond formation, hydrogen bonding, 
and van der Waals forces are all involved in solvation. Hydration is the process of a solute being dissolved in water. 
Solid state solubility is determined by a conflict between lattice energy and solvation, which includes entropy effects 
caused by changes in the solvent structure.
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solute's dissolution is in different solvents. The difference in 
free energy between dilute solutions of a solute in two different 
solvents is quantified by the free energy of transfer. This number 
essentially permits solvation energies to be compared without 
taking into account solute-solute interactions. Thermodynamic 
study of solutions is typically accomplished by modeling them as 
reactions.

MACROMOLECULES AND ASSEMBLIES

Many biological structures and functions rely on solvation. 
The creation of heterogeneous assemblages, which may be 
important for biological function, is influenced by the solvation 
of ions and/or charged macromolecules, such as DNA and 
proteins, in aqueous solutions. Protein folding, for example, 
occurs spontaneously, in part due to a favourable alteration in 
the interactions between the protein and the water molecules 
around it. A driving force connected to solvation is minimizing 
the number of hydrophobic side chains exposed to water by 
burying them in the middle of a folded protein. The host–guest 
complexation is also affected by solvation. A hydrophobic pore in 
many host molecules quickly wraps a hydrophobic guest. These 
interactions can be employed in applications such as drug delivery, 
allowing a hydrophobic drug molecule to be given in a biological 
system without the requirement for covalent modification. The 
polarity of the solvent affects the binding constants of host–guest 
complexes. Biomolecules' electrical and vibrational characteristics 
are affected by hydration.
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Other solvent impacts include changes in a solute's acidity and 
conformational or isomeric preferences.

SOLVATION ENERGY AND 
THERMODYNAMIC CONSIDERATIONS

Only if the overall Gibbs energy of the solution is lower than the 
Gibbs energy of the separated solvent and solid will the solvation 
process be thermodynamically advantageous. This indicates that 
the difference between the change in enthalpy and the change 
in entropy is negative, implying that the system's Gibbs energy 
drops. A negative Gibbs energy suggests a spontaneous process, 
but it doesn't tell you how fast it's dissolving. Solvation entails a 
number of phases, each with its own set of energy implications. 
To make room for a solute, a cavity must first form in the solvent 
followed by a particle of solute is separated from the bulk. There 
is as entropy gain as solute and solvents mix. ‘The enthalpy of 
solution is derived by the solution enthalpy minus the enthalpy 
of the separate systems, whereas the entropy of solution is 
corresponding difference in the entropy’. The change in enthalpy 
minus the product of temperature (in Kelvin) times the change in 
entropy is the solvation energy. Due to the loss in gaseous volume 
as gas dissolves, gases have negative entropy of solution. The 
enthalpy of solvation can assist explain why some ionic lattices 
solvate while others don't. The enthalpy change of solution is 
defined as “the difference in energy, the energy required freeing 
an ion from its lattice and the energy released when it unites with 
a solvent molecule”. The enthalpy of solvation can assist explain 
why some ionic lattices solvate while others don't.

An ion that is likely to dissolve has a negative enthalpy change 
of solution, whereas an ion that is unlikely to dissolve has a high 
positive value. Even if an ion's enthalpy value is positive, it is 
possible for it to dissolve. When an ion dissolves, it produces 
a rise in entropy, which requires more energy. The solvation 
process is aided by strong solvent-solute interactions. The free 
energy of transfer is one technique to assess how beneficial a 
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