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general properties of aqueous acids 
1) Aqueous solution of acids has a sour حامض taste

2) Acids change the color of acid-base indicators (Turn blue litmus paper to red )

3) Acids react with active  metals to produce salt and hydrogen
Examples:    Mg(s)      + 2HCl         → MgCl2        +    H2(g)

Zn(s)       + 2HCl        → ZnCl2         +     H2(g)
4) Acids react with metal carbonates (-CO3) OR hydrogen carbonates  (-HCO3) to produce salt, water and carbon dioxide

CaCO3(s) + 2 HCl(aq) → CaCl2(aq) + CO2(g) + H2O(l)

NaHCO3(s) + HCl(aq) → NaCl(aq) + CO2(g) + H2O(l)
5) Acids  ANDDDD Bases conduct electrolytes.

Metal carbonate OR hydrogen carbonates + Acid HX                         Salt + CO2 +H2O

general properties of aqueous bases
 1) Aqueous solution of bases has a bitter taste
 2) Bases change the color of acid-base indicators (Turn red litmus paper blue(
 3) Dilute aqueous solutions of bases feel slippery.
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a Lewis acid is an electron-pair acceptor 

a Lewis base is an electron-pair donor
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• Acid ionization constants  Ka
. The acid ionization constant 
is the value of the equilibrium constant expression for 
the ionization of a weak acid. 

The weakest acids have the smallest Ka 
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Weak bases
➢ 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

NH3(aq) + H2O(l) ⇌ NH4
+(aq) + OH−(aq)

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
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HY: Weak Acid

• Y- is stronger base than H2O

• The reverse reaction is favored

• HY will ionize partially

• Hy is a weak acid

• This equilibrium lies to the left
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For each solution, calculate [H] or [OH]. State whether the solution is 

acidic, basic, or neutral.
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CALCULATING ION CONCENTRATIONS FROM PH 

pH = - log [H+]      pOH = -log [OH-]    

pH + pOH = 14.00 

[H+] = 10
-pH

               [OH-]= 10-

pOH
    

How to calculate pH and pOH when the concentration of  [H+ ] or [OH-] is 

known by using the following relationship.

How to calculate [H+ ] and [OH-] when the pH or pOH is known by 

using the following relationship. 
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Calculate Ka of a 0.100M  HF solution that has a pH =3.20.??

HF(aq)                     H+  
(aq) + F-

(aq)

0.100 – X xx

X = [H+] = 10-pH

Known Unknown 

pH=3.20
Ka =?

step1

[HF]0 =0.100 M

step2
X = [H+] = 10-3.2

X = [H+] = 6.31x10-4 M

[F-]  = [H+] = 6.31x10-4 M

step3

Ka = (6.31x10-4)(6.31x10-4 )

(0.100- 6.31x10-4 M)

Ka= 4.01x10-6

Substitute the values in the Ka equation

Calculating Ka from pH.
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2) Titration of a strong acid with a weak base       PH > 7   equivalent point 

1) Titration of a strong acid + a strong base  PH = 7   equivalent point 

3) Titration of a weak acid +   a strong base   PH < 7   equivalent point  
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Here       1  na of H2SO4 reacts with 2 nb moles of NaOH.
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no salt hydrolysis occurs because neither - react with water. 
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in the reverse direction using an external voltage 
source.
 The voltage source is required because the reverse 
reaction is nonspontaneous. 
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