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The Solubility اذابه Product Constant  حاصل الاذابة ثابت Ksp

• Some ionic compounds dissolve readily in water, and some barely dissolve at all.

• The equilibrium constant expression for the dissolving of a sparingly soluble 
compound is called the solubility product constant, Ksp.

For the sparingly soluble compounds such as BaSO4,

BaSO4(s)  ⇌ Ba2+ (aq) + SO4
-2(aq)
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The Solubility Product Constant 

• The solubility product constant expression is the product of the concentrations of the dissolved 
ions, each raised to the power equal to the coefficient of the ion in the chemical equation.

• For the sparingly soluble compounds such as BaSO4,

BaSO4  ⇌ Ba2+ (aq) + SO4
-2(aq)

• The solubility product constant expression Ksp

• Ksp = 𝐵𝑎2 + [𝑆𝑂4
2−]

= 1.1x 10-10 
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• The values in the 
table can be  used 
to determine the 
solubility of a 
sparingly soluble 
compounds.

Ksp can be used to:

1. Calculating Molar 
Solubility (s)  
mol\L
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Sparingly)الملح شحيح الذوبان  Soluble Saltميات مركب أيوني يمتلك قابية ضعيفة جداً للذوبان في الماء، وتتفكك منه ك

(.مثل )متناهية في الصغر مسببة قيمة منخفضة 
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Chemical Reactions of Acids

Geology Test
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SOLUTIONS

Acidic solution Neutral solution Basic solution  

Contains more

hydrogen ions (H+) 

than hydroxide ions 

(OH-).

[H+] < [OH-]

Contains more

hydroxide ions (OH-

) than hydrogen 

ions (H+).

[OH-] < [H+] 

Contains equal 

concentrations of 

hydrogen ions 

(H+) and 

hydroxide ions 

(OH-).

[H+] = [OH-]
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amphoteric. substances that can act as both acids and bases 



Acids Bases Conjugate acid Conjugate base Conjugate acid-base pair

Defini

tion 

Hydrogen ion 

(H+) donor

Hydrogen 

ion (H+) 

acceptor

The species 

produced when a 

base accepts a 

hydrogen ion

The species 

produced when an 

acid donates a 

hydrogen ion

Consists of two 

substances related to 

each other by the 

donating and accepting 

of a single hydrogen ion
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Monoprotic Acids Diprotic Acids Triprotic Acids

Definition An acid that can donate only one 

hydrogen ion (H+)

Acids that contain two ionizable 

hydrogen atoms ( 2H+

Acids with three hydrogen 

ions (3H+)

Examples • HCl     HF     HClO4 HNO3 

CH3COOH

• H2SO4           H2CO3 • H3PO4           H3BO3
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Lewis Acid Lewis Base
Definition An electron-pair acceptor 

 An acid is an ion or molecule with a vacant atomic orbital that can 

accept (share) an electron pair

An electron-pair donor

A base is an ion or molecule with a lone 

electron pair that it can donate (share)
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Strong bases
✓             are the bases that dissociate completely in an aqueous solution.
✓              are strong electrolytes
✓               dissociate completely into ions when dissolved in water
NaOH(s) → Na+(aq) + OH−(aq)
Aqueous solutions of strong bases 
are therefore good conductors of electricity.
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• Acid ionization constants  Ka

is the value of the equilibrium constant expression for the ionization of 
a weak acid. 

The weakest acids have the smallest Ka 



Equilibrium constant, Keq: provides a quantitative measure of the degree of 
ionization of the acid. 

The ionization equation and equilibrium constant expression for hydrocyanic acid 
are as follows.

57

The value of Ka is an indication of acid strength.

Stronger acid larger Kahigher [H3O
+]

Weaker acid smaller Kalower % dissociation of HA
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➢ Weak base 
➢ are the bases that dissociate or ionize partially in an aqueous solution.
➢ are weak electrolytes
➢ dissociate or ionize partially into ions when dissolved in water

The strength of a basic solution depends on the concentration of hydroxide ions [OH−]. As 
the concentration of hydroxide ions [OH−] increases, so does the conductivity of the solution



The equilibrium constant (Kb),

  provides a quantitative measure  of the degree of ionization of the base.

The ionization equation and equilibrium constant expression for 
methylamine in water are as follows.

Numerator

Denominator

➢ Base Ionization Constant Kb : The 

value of the equilibrium constant 

expression for                                                  

the ionization of a weak base.

➢ The smaller the value of Kb, the 

weaker the base.



YOUSEF SARYRAH 65



YOUSEF SARYRAH 66



YOUSEF SARYRAH 67



YOUSEF SARYRAH 68



YOUSEF SARYRAH 69



YOUSEF SARYRAH 70



YOUSEF SARYRAH 71



YOUSEF SARYRAH 72



YOUSEF SARYRAH 73



YOUSEF SARYRAH 74



YOUSEF SARYRAH 75



YOUSEF SARYRAH 76



77



YOUSEF SARYRAH 78



YOUSEF SARYRAH 79



YOUSEF SARYRAH 80



YOUSEF SARYRAH 81



YOUSEF SARYRAH 82



YOUSEF SARYRAH 83



YOUSEF SARYRAH 84



YOUSEF SARYRAH 85



YOUSEF SARYRAH 86



YOUSEF SARYRAH 87



YOUSEF SARYRAH 88



YOUSEF SARYRAH 89



YOUSEF SARYRAH 90

Yousef s
arayrah



YOUSEF SARYRAH 91



YOUSEF SARYRAH 92



YOUSEF SARYRAH 93



YOUSEF SARYRAH 94



95



96



YOUSEF SARYRAH 97



YOUSEF SARYRAH 98



YOUSEF SARYRAH 99



YOUSEF SARYRAH 100



YOUSEF SARYRAH 101



102



YOUSEF SARYRAH 103



YOUSEF SARYRAH 104



YOUSEF SARYRAH 105



Titrant : is a standard 
solution with known 
concentration.

equivalence point, 
which is the point at 
which moles of H+  ion 
from the acid equal 
moles of OH- ion from 
the base. 

the indicator changes
color and this is called 
the end point.

An acid-base titration 
needs an indicator 
which detect the 
equivalence point
of titration, and it 
indicates the end of 
the neutralization 
reaction.
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