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Objectives 

1- Solutions 

2- Electrolytes and Non-electrolytes 

3- Solubility 

4- Concentration of a Solution 

5- Dilution of Solutions 

6- Properties of Solutions 

2 



Examples of Solutions 
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Important Definitions 
 

4 

Solution: A homogeneous 
mixture consisting of one 
or more substances 
uniformly dispersed as 
separate atoms, 
molecules, or ions in 
another substance. 
 

Solvent: The 
component of a 
solution that is the 
“dissolving” medium. 
The solvent 
determines the 
physical state of the 
solution (solid, liquid, 
or gas). 

Solute: The 
components of 
a solution that 
are “dissolved” 
by the medium. 



Solutions 

5 

 

Usually, the solute is the substance 
present in the smaller amount, whereas 
the solvent  is present in the larger 
amount. 

 

 In a solution, the particles of the solute 
are evenly dispersed among the 
molecules within the solvent 

Aqueous Solution: A solution wherein water 
is the solvent. 

When the solute and solvent are both in the 
same physical state, the one in the largest 
quantity is the solvent. 



Solutions 
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Types of Solutes and Solvents 

The solution that forms has the same physical state as the solvent. 
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Brass 
H2 in platinum 



Formation of Solutions 

like dissolves like 
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Formation of Solutions 
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Electrolytes and Nonelectrolytes 
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Solubility 

Solubility is the amount of a 
solute that can dissolve in a 
given amount of solvent under 
given conditions (T and P). 

 

 

 

Liquids can also be classified as 
miscible (soluble in each other) 
or immiscible (not soluble in 
each other). 
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Factors Related to Solubility 
Temperature 

 

As temperature 
increases, the 
Solubility of a 
solid in a liquid 
tends to 
increase. 
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Factors Related to 
Solubility 

Temperature 

 

As temperature 
increases, the 
Solubility of a 
gas in a liquid 
tends to 
decrease. 
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Factors Related to 
Solubility 
Pressure 

 

 

 As pressure increases: 

 

• Solubility of a solid in a 
liquid remains constant. 

 

• Solubility of a gas in a 
liquid tends to increase. 
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Factors Related to 
Solubility 

 

• At a specific temperature, the 
amount of solute that can dissolve 
in a solvent has a limit: 

 

• Unsaturated solutions contain less 
solute than the limit. 

 

• Saturated solutions contain 
dissolved solute at the limit. 
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Factors Related to Solubility 

 

• Supersaturated solutions contain more solute than the limit 
and are therefore unstable. If disturbed, the excess solute will 
precipitate out of solution. 
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Factors Related to Solubility 
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Factors Related to Solubility 
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Solubility Rules 
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Solubility Rules 
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Concentration of a Solution 
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Concentration of a Solution 
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Concentration of a Solution 
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Concentration of a Solution 
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Concentration of a Solution 
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Concentration of a Solution 
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Concentration of a Solution 

M = n/ v    => n = M x V   

                   =>  m/m. wt    =  M x V 

                   => V = m / (m.wt x M) =  (63.7 g) / (58.5 g/mol x 2 mol/lit) = 0.575 L 
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Dilution of Solutions 

In a process called dilution, a solvent, usually water, is added to a solution, which 
increases the volume. As a result, the concentration of the solution decreases. 
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Dilution of Solutions 
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Dilution of Solutions 

30 



Colligative Properties of Solutions 
Properties of a solution that depend only on the number of solute particles in solution 

are called colligative properties. 

 

Freezing point depression and boiling point elevation 

Solution containing 1 mol (60.06 g) of urea  in 1 kg of water has a freezing point of 
1.68 oC not 0°C as for pure water. 

Both the freezing point depression and the 
boiling point elevation are directly 
proportional to the number of moles of solute 
per kilogram of solvent. 
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Colligative Properties of Solutions 

n = m/m.wt = 2.7 g / 32 g/mol = 0.084 mol 
 
m = 0.084 mol / 25 x 0.001 Kg = 3.37 molal (m) 
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Colligative Properties of Solutions 

 n= mass/m.wt = 100 g / (62.07 g/mol) = 1.61 mol  
 
m = mol solute / Kg solvent = 1.61 mol / (200 x 0.001 Kg) = 8.05 mol/Kg 
 
DTf = mKf = 8.05 mol/Kg x 1.68 oC Kg /mol = 15.0 oC  
 
DTf = Tf(solvent) – Tf(solution)  => T solution = T(solvent) -  DTf  = 0 – 15 = -15 oC  
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Colligative Properties of Solutions 
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Colligative Properties of Solutions 

Osmosis, water molecules move 
through a semipermeable membrane 
from the solution with the lower 
concentration of solute into a 
solution with the higher solute 
concentration. 

 

 

Eventually the height of the sucrose 
solution creates sufficient pressure to 
equalize the flow of water between the 
two compartments. This pressure, 
called osmotic pressure, prevents the 
flow of additional water into the more 
concentrated solution. 
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Osmosis 

Some substances form semipermeable 
membranes, allowing some smaller 
particles to pass through, but blocking 
other larger particles. 

 

In biological systems, most semipermeable 
membranes allow water to pass through, 
but solutes are not free to do so. 



Osmosis 

 In osmosis, there is net movement of solvent from the area of 
higher solvent concentration (lower solute concentration) to 
the are of lower solvent concentration (higher solute 
concentration). 



Osmotic Pressure 

The pressure required to stop osmosis, known as 
osmotic pressure, , is 

n 
V 

 = (     )RT = MRT 

where M is the molarity of the solution 

If the osmotic pressure is the same on both sides of a membrane 
(i.e., the concentrations are the same), the solutions are isotonic. 


