


Discussion about Solubility and Solution

❑Solution : Solution = Solute + Solvent



Discussion about Solubility and Solution

 Solubility:

In a saturated solution, the concentration of the solute is called the solubility of that solute.

Or, the maximum amount of solute that can be dissolved in 100g solvent at a particular

temperature to give saturated solution that amount is called the solubility of the solute in that

solvent at that temperature.



Poll question-01 

❑ If solubility of a compound is  60 then what is the amount of solute and solution ?

(a) Solute 60 g & solution 160 g 

(b) Solute 50 g & solution 250 g 

(c) Solute 50 g & solution 150 g 

(d) Solute 60 g & solution 150 g 



Dependency of Solubility

i. The Nature of the Solute

ii. Nature of Solvent

iii. Temperature

iv. Stress



Dependency of Solubility





Mathematical Problems

➢ The solubility of a certain solute at 40°𝐶 𝑖𝑠 80. Calculate the amount of solute and solvent

for preparing 1kg of saturated solution at that temperature? [RUET'17-18]



Mathematical Problems



Mathematical Problems

➢ The solubility of a solute at 30°𝐶 & 55°𝐶 temperatures are respectively 50 & 90. 50g

solution at 30°𝐶 temperature is raised to 55°𝐶 temperature. How many gram excess solute

will be required to saturate the solution in this condition? [KUET'17-18]



Mathematical Problems



Mathematical Problems



Mathematical Problems



Poll question -2 

❑ The solubility of a certain solute at 40°𝐶 𝑖𝑠 50. Calculate the amount of solute  
for preparing 300g of saturated solution at that temperature?

(a) 100g

(b) 200g

(c) 300g

(d) 400g 



Mathematical Problems

➢ At 85°C temperature definite mass of KCl is dissolved in 250g water to produce saturated

solution. If this solution is cooled to 20°C temperature then how much of KCl will be

precipitated? The solubility of KCl at 85°C & 20°C temperatures are respectively 53.5 &
34.0.
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Mathematical Problems

➢ At 35𝐶 temperature saturated solution of 20 𝑔 𝑁𝑎𝐶𝑙 is taken. This solution is vaporized

and 5.295𝑔 dry 𝑁𝑎𝐶𝑙 is obtained. At 35𝐶 find the solubility of 𝑁𝑎𝐶𝑙.



Solubility Product and Ionic Product

 Solubility product and Ionic product:
At a particular temperature, mathematical product of the dissolved ion’s concentrations

raised to the power of their stoichiometric coefficients of a saturated solution of one mole of

partially soluble salt is constant. This constant is called the solubility product of the salt at

that temperature. That is, solubility product is the maximum value of ionic product of the salt.

** The product of concentration of ions of a salt(electrolyte), each raised to the power of their

coefficients in the balanced chemical equation in solution at any concentration is called ionic

product.

Ionic product is not constant, but at a fixed temperature solubility product is constant. Ionic

product is considered for any concentration of any solution whereas solubility product is

considered only for saturated solution.
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Solubility Product and Ionic Product



Mathematical Problems

➢ What is the solubility product of 𝑃𝑏3 𝐴𝑠𝑂4 2 if its solubility is 𝑆 𝑚𝑜𝑙𝑒/𝐿?



Mathematical Problems

➢ At 25𝐶, the solubility product of 𝐶𝑎𝐹2 is 3.410−11𝑚𝑜𝑙3𝐿−3. What is its solubility at that

temperature?



Poll Question-03 

❑ What is the solubility product of AgCl if its solubility is 𝑆 𝑚𝑜𝑙𝑒/𝐿?

(a) 4𝑆2

(b) 27𝑆2

(c) 108𝑆2

(d) 𝑆2



Relationship Between Solubility product and ionic product 

(i) Ksp > Kip → Dilute solution, no ppt. will be formed.

(ii) Ksp = Kip → Saturated solution, no ppt. will be formed.

(iii) Ksp < Kip → Supersaturated solution, ppt. will be formed.



Poll Question-04  

❑ If Ksp = 4.4 𝑥 10−3 and Kip = 6.8 x 10−10 ppt will be formed or not?

(a) ppt will be formed

(b) ppt will not be formed





Mathematical Problems

➢ At 25𝐶, 100 mL of 0.03𝑀 𝑁𝑎𝐵𝑟 solution is added to 100𝑚𝐿 saturated 𝐴𝑔𝐶𝑙 solution. Will

there be any precipitate formed? [𝐾𝑠𝑝(𝐴𝑔𝐶𝑙) = 1𝑥10−10, 𝐾𝑠𝑝(𝐴𝑔𝐵𝑟) = 5𝑥10−13] (BUET)



Mathematical Problems





The Solubility of Ionic Compounds in Water

❑Crystals :

❑Lattice Energy : 




