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Section (3) 

Factors Affecting solvation 

 

Ionic               covalent                       London dispersion force                                     Hydrogen bond 

                                                                                               Dipole-Dipole Attractive Forces 

 

Solvation: the process of surrounding solute particles with solvent particles in water to form a solution. 

 
 

 

 

 

 

 

 

 

NaCl is an ionic compound that dissolves in water 

AgI silver chloride is an insoluble ionic compound in water 
 

 

 

Table sugar (sucrose) is a covalent compound that dissolves in water 

The oil is a covalent compound insoluble in water 
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Explanation of the solvation process: The solute particles are pulled from the solid, and 

surrounded by solvent particles.  

 

 

 
 

There are two probabilities 

solvation occurs solvation does not occur 

 
 
 
 
 

 

  
 
   

The attraction force between the solute particles 

and the solvent > The attraction force between 

the particles of the solute itself 

 

 

 

 

 

The attraction force between the particles of the 

solute itself > The attraction force between the 

particles of solute and the solvent. 

    

 

Solvent particles attract and dissolved solute 

particles and separate it. 

   

 

The solute particles will not separate from each 

other. 

Particles of solute which are surrounded by 

solvent particles; go away from solid solute 

 = solvation occurred 

 

 
 
 
 
 

solvation process will not occur 
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The solvation process depends on: 
 1 - Polarity of the compounds 

 2 - the type of bond of the dissolved solute. 

 

Factors affecting the solvation process: 

         1 – Heat               2 - Pressure (for gases)              3 - Polarity 

 

The general rule of solubility: likes dissolves likes 
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Comparison of soluble ionic and covalent compounds 

  solutions of ionic compounds   solutions of molecular compounds 
 
 
 
 
 
 
 
 
 

 

note: 1 - water  molecules are (polar / in constant motion (described by kinetic molecular theory)  

Explain: When a crystal of ionic compound such as 

NaCl is placed in water, the water molecule 

collide with the surface of the crystal. 

 
 

 

 

 

 

 

 

The negative charged ends of the water molecules 

attract the positive sodium ions and positive charged 

ends of the water molecules attract negative chloride 

ions. 

 

 

 

 
The attraction between the dioples and the ions  > the 

attraction among the ions in the crystal. 

So: the solvated ions leave the surface. 

            
The water molecules surround the ions, and the 

solvated ions move into the solution. 

 

Then: the process continues to the 

next crystal surface, until 

the crystal dissolves 

 

 

 

Explain: table sugar (sucrose) dissolves in water. 

Sucrose contains 8 polar O-H groups, which make 

hydrogen bond with water. 

 

 
 
 
 
 
 
 

 

 
Attraction forces between polar water molecule and 

polar sucrose molecules > attraction force among 

sucrose molecules. 
 

 
 

 

Sucrose molecule leave the crystal and become 

solvated by water molecule. 
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Explain: gypsum CaSO4.2H2O is insoluble in 

water. 

 
Because the attraction forces between the ions in the 

gypsum > The attraction between the dioples 

and the ions.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: the discoveries of specific solutions and 

mixtures, such as plaster made out of gypsum 

have contributed to the development of many 

products and processes. 

  

 

explain : oil does not form solution with water 

 

Oil is a substance made of C , H(non-polar) , and the 

water molecule is polar , and “like dissolves like” 

As attraction force between oil molecules (London 

dispersion force) > arrtaction force between water 

and oil. 

 

 

 

 

 

 

 

 

 

Explain: benzene can dissolve oil? 

As oil and benzene are non-polar molecules , 

attracted to each other by London dispersion force 

“like dissolves like”  

 

 

 

 

 

 

 

 

 

 

 

 

 



6 

 

Heat of solution: the overall energy change that occurs during the solution formation.  

Heat  
                                  Absorbed                                                Released  

Reaction release energy                                 Reaction absorb energy       

   Exothermic reaction                                       Endothermic reaction      

   
Heat of solution explanation: 

 

Energy is needed to overcome the                         solute- solute 

 forces of attraction between molecules of  

                                                                                   Solvent - solvent 

 

    Energy released when the solute is bonded to the solvent 

 

 

Reaction energy = crystalline grid energy + hydration energy 

 

explanation Solvation 

thermodynamically 
observation  example   

 >   Hydration Energy

Crystalline Grid Energy 

 

Exothermic beaker temperature 

increases 

 

 

 

 

 

Solvation of 

calcium chloride 

in water 2CaCl 

Crystalline Grid Energy  

Hydration Energy > 

 

Endothermic beaker temperature 

decreases 

 

 

 

Solvation of 

ammonium 

 3NO4nitrate NH

in water 
 

Discuss the corresponding figure 

    
 : 
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Factors that affect solvation:  

Solvation occurs only when: solute and solvent particles come in contact with other. 

How to increase the rate of solvation? By increasing the number of collisions between solute 

and solvent, by using the following methods: 

                 A – Agitation              B – Surface area                  C – Temperature  

       As follow:  

A – Agitation = stirring or shaking:  

Agitation make dissolved solute particles moves away from the contact surface 

more quickly, then new collisions between solute and solvent occur. 

B – Surface area = breaking the solute into small pieces will   

increase its surface area then more collisions. 

                      ↑Surface area    →   ↑more collisions  

Explain: granulated sugar dissolved in water more quickly than an equal amount of sugar in 

cube form? 

Answer: Due to   increasing the number of surfaces in the granulated sugar, which lead to increasing 

number of collisions with water molecules, then increasing solvation. 

 

C – Temperature  

Effect of Temperature 

  when  

 
  Solid dissolves in liquid 

(↑temperature of the liquid→↑solvation of solid ) 

Gas  dissolves in liquid 
(↑temperature of the liquid→↓solvation of gas) 

Explain: sugar can be dissolved in hot tea 

rather than in cold tea ? 

Increase the temperature → ↑kinetic energy 

of solvent particles →  ↑Collisions between 

solvent and solute → ↑ solvation.  

 
 

Explain: a carbonated soft drink lose its fizz 

(CO2) faster at room temperature than 

when cold. 

Increasing temperature → ↑kinetic energy of 

gas particles → ↑ gas escaping from solution 

→ ↓ less solvation. 
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Solubility: the maximum amount of solute dissolved in a limited amount of solvent at 

specific temperature.  (….. g solute / 100g H2O ) 

The solubility of a solute depends on: nature of solute and solvent 

How solubility occur? 

When a solute is added to a solvent 

1 - Solvent particles collide with the solute’s surface particles 

2 – Solute particles begin to mix randomly among the solvent particles. 

3 – Solute particles are carried away from the crystal. 

4 – As the number of solvated particles increase, collisions between solvated particles 

and the remaining crystal increase. 

5 – Some colliding solute particles rejoin the crystal (crystalize)  

6 – as solvation continue, the crystallization rate increases while the solvation rate 

remains constant. 

7 – depending on the amount of solute: dynamic equilibrium might be occur between 

solvation and crystallization.  

Note: at constant temperature and depending on amount of solute: 

Low quantity of solute: rate of solvation > rate of crystallization  

High quantity of solute: there is a case of dynamic equilibrium between solvation and 

crystallization, i.e.: rate of solvation = rate of crystallization. (At STP) 

 

1 – Unsaturated solution: solution that contains less dissolved solute for a given temperature 

and pressure than a saturated solution. 

2 –saturated solution: solution that contains maximum amount of dissolved solute for a given 

amount of solvent at a specific temperature and pressure.  

3 –saturated solution: solution that contains more dissolved solute than a saturated solution at 

the same temperature and pressure.  
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solution:Temperature and supersaturated  

  ↑Solvent temperature → ↑ kinetic Energy of particle → ↑more frequent collisions between 

solvent and solute → ↑ Solubility 

i.e.: Solubility at high temp.  > Solubility at low temp. 

Discuss the table: 
 

Solubility ….g / 100 g H2O temperature solute 

64g Co10 CaCl2 

100g Co27  

 

Important note: The solubility of some materials decreases as rising temperature, but 

remains constant after reaching a certain temperature. 

                                       Example: Cerium Sulphate Ce2 (SO4)3 

Solubility discussion at different temperatures 

 Very Important Notes: 

1 - Solubility changes when temperature changes. 

2 - Some substances become more soluble when temperature increases. 

3 - Most materials increase their solubility when the temperature rises. 

4 - Some materials decrease their solubility when the temperature rises. 
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Discuss the following:  
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How to make a supersaturated solution? 

1 – Make a saturated solution at high temperature and then cooled slowly. 

2 – The slow cooling allows the excess solute to remain dissolved in solution at lower 

temperature. 

3 – add a tiny amount of solute (seed crystal); the excess solute precipitates quickly. 

Note: to precipitate the extra solute, solution undergoes a physical shock, such as:  

                                            a .   Scratch the inside of the container 

                                            b . Stirring or tapping the container 

 

Another idea:  

 

 

 

 

Applications: cloud seeding  

Silver iodide (AgI) is used to seed air that is supersaturated with water vapor 

                               Causes the water particles to come together and form droplets that might 

fall to earth as a rain. 

Note: rock candy and mineral deposits at the edges of mineral springs, are both formed from 

supersaturated solutions. 
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Solubility of gases: ↑temperature   →   ↓gas solubility       ex : O2 , CO2    Why? 

          As:  ↑temperature → ↑ kinetic energy of gas → ↑ escaping from a solution 

 

Pressure and Henry’s law: 

Discussion: Increased pressure over solution → Increased solubility of gaseous in a solvent or 

a solution. 

Example: carbonated beveragas (It is an example of a compressed gas in a liquid and above its 

surface)  

Carbonated beveragas contain carbon dioxide gas CO2dissolved in aqueous solution at 

higher pressure than atmospheric pressure. 

At opening Carbonated beveragas can:  

                      The CO2 pressure inside the can > the pressure outside the case 

So: CO2 bubbles escape from the solution to the surface 

The process continues until the solution loses all CO2 gas, and the solution becomes tasteless 
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Henry’s law: at a given temperature, the solubility (S) of a gas in a liquid is directly 

proportional to the pressure (P) of the gas above the liquid. 

 

Example: A closed soda water bottle where pressure over the solution keeps CO2 dissolved in 

the solution at constant temperature. 

S α P   →    S = constant × P   →    𝑆𝑃  = constant     →         
𝑆1𝑃1  = 

𝑆2𝑃2 
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