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Solutions and Units of Concentration
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Solutions

Molarity, Molality, Normality, Mole fraction
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Classifications and Types of Solution



Solutions

A solution is a homogeneous mixture composed of two or more substances.

The other substances
present in smaller amounts
are called solutes

The substance present
in the largest amount is
called the solvent

Is a solution really Homogenous? Scale of our observation is crucial

Judge it on molecular level

Microscopic ; Macroscopic

Conc. of solute molecule
on solution bulk and on
solution surface is different



Solutions can be classified in several ways, including:

• Based on the state of the solvent and solute: solid, liquid, or gas solutions

• Based on the concentration of solute: dilute or concentrated based on the amount of solute

present in the solution.

• Based on the nature of the solvent and solute: polar or nonpolar based on the polarity of the

solvent and solute.

• Based on the size of the solute particles: true solutions, colloids, or suspensions based on the size

of the solute particles.

If the components interact with each other then it is not a solution; It becomes a reaction 

Solutions

Classifications



Types of Solutions: Based on State



Solutions: Based on Concentration

A teaspoon of sugar dissolved in a cup of water is a dilute solution.

Dilute Solutions

Concentrated Solutions

A cup of sugar dissolved in a cup of water is a concentrated solution.



Solutions: Based on Nature 

Non-polar Solutions

The solution in which the solvent and solute molecules have polar bonds and possess a permanent dipole moment. 

Examples of polar solvents include water, ethanol, and ammonia, ionic compounds, acids, and some organic compounds.

The solution in which the solvent and solute molecules have non-polar bonds and do not possess a permanent dipole 

moment. Examples of non-polar solvents include hexane, benzene, and carbon tetrachloride.

Polar Solutions



Solutions: Based on Size



Solutions



Colloids



Types of Colloidal Systems



Colloids



Colloids



Colloids



Colloids



Colloids

Lyophobic sols can be stabilized by the addition of a stabilizing agent, such as a
surfactant or a polymer, which adsorbs onto the surface of the particles and prevents
them from aggregating.

The stabilizing agent used in lyophobic sols can carry a charge, which can in turn
impart a charge on the particles and the resulting colloidal dispersion.

For example, if a cationic surfactant is used as the stabilizing agent, it will adsorb onto
the surface of the negatively charged particles and neutralize their charge, resulting in
a positively charged colloidal dispersion. Conversely, if an anionic surfactant is used as
the stabilizing agent, it will adsorb onto the surface of the positively charged particles
and neutralize their charge, resulting in a negatively charged colloidal dispersion.

So, lyophobic sols can carry a charge if a charged stabilizing agent is used to stabilize
the colloidal dispersion.



Colloids

Gelatin, Starch [Polymer]

Gold Sol, Sulphur Sol



Suspension

A suspension is defined as a heterogeneous mixture in which the solid particles are spread 

throughout the liquid without dissolving in it.



Solution Vs Suspension Vs Colloid



Optical Property

How can you differentiate between a true solution and colloidal solution? 



Solutions

They are usually prepared by
heating a saturated solution
and then slowly cooling down.



Units of Concentration

The concentration of a solution is the amount of solute present in a given amount of 
solvent or solution. 

Molarity

The number of moles of solute dissolved in one liter (1000 mL) of solution.

Unit = mol/L or M

Molarity: Temp. Dependent

Vol. of solution depends on temp.



Numericals

What is the molarity of a solution that contains 0.25 moles of NaCl in 500 milliliters of solution?

A solution of hydrochloric acid (HCl) has a molarity of 0.5 M. What volume of this solution is required to 

react completely with 25 mL of 0.1 M sodium hydroxide (NaOH)?

How much sodium chloride (NaCl) is required to prepare 500 milliliters of a 0.1 M solution of NaCl?



Units of Concentration

Normality

Normality = Molarity x Number of equivalents per mole
depends on the chemical species and 
the type of reaction being considered.

Calculate the normality of a 0.2 M solution of sulfuric acid (H2SO4).

Calculate the volume of 0.1 N hydrochloric acid (HCl) required to neutralize 25 mL of a 0.05 N sodium 
hydroxide (NaOH) solution.



Units of Concentration



Units of Concentration

Molality

Temperature independent as it is a measure of the number of moles of solute per kilogram of solvent. The
mass of the solvent remains constant, regardless of the temperature. Therefore, the molality of a solution
does not change with temperature, as long as the mass of the solvent remains the same.



Molarity Vs Molality



Units of Concentration

Mole Fraction



Units of Concentration

Percent by Weight



Solubility

Property of a substance that describes its ability to dissolve in a particular solvent.

More specifically, it is the maximum amount of solute that can be dissolved in a given amount of solvent 

under specific conditions such as temperature, pressure, and the nature of the solute and solvent.

SolventSolution



Effects of Temp. on Solubility

The solubility of most solid solutes in liquid solvents increases with increasing temperature 

while the solubility of gas solutes in liquid solvents decreases with increasing temperature

For solid solutes, the increase in temperature provides more energy to the solvent molecules, which causes them

to move more quickly and collide with the solute particles with greater force. This results in more solute particles

being pulled into the solvent and dissolved, which leads to an increase in the solubility of the substance.

For gas solutes, with increasing temperature solubility decreases. At higher temperatures, gas molecules have

more energy, which causes them to move more quickly and escape from the liquid more easily. This results in a

decrease in the solubility of the gas in the liquid solvent.



Effects of Temp. on Solubility

A curve drawn between solubility and temperature is termed Solubility Curve. It
shows the effect of temperature on the solubility of a substance.

The solubility curves of substances like calcium
acetate and calcium chromate show decrease in
solubility with increase of temperature

while there are others like those of sodium nitrate
and lead nitrate which show a considerable
increase of solubility with temperature.

Continuous solubility curves

The solubility curve of sodium chloride shows very
little rise with increase of temperature.

No sharp breaks



SOLUBILITY CURVES

Discontinuous solubility curves

The popular examples of substances which show
discontinuous solubility curves are sodium sulphate,
calcium chloride, ammonium nitrate, etc.

Sometimes the solubility curves exhibit sudden
changes of direction and these curves are,
therefore, called Discontinuous solubility curves.

In fact, at the break a new solid phase appears
and another solubility curve of that new phase
begins. The break in a solubility curve thus
shows a point where the two different curves
meet each other.



Effects of Pressure on Solubility



Effects of Pressure on Solubility

A kinetic molecular explanation of
the effect of pressure on gas-
solution system



Effects of Pressure on Solubility

The concentration of a gas dissolved in a solvent is directly proportional to the pressure of a gas at constant temperature


