C. Y. Yeung (AL Chemistry)

F7 AL Chemistry (Tutorial 32)

~ Suggested Solution ~

(I)
Hydrolysis of Non-metal Oxides

	Group
	Element
	Oxides (O.N.)
	Equation of Hydrolytic Reaction
	Redox ?

	IV
	C
	CO2 (+4)
	
	NO

	V
	N
	NO2 (+4)
	2NO2 + H2O ( HNO2 + HNO3
	YES

	
	
	N2O4 (+4)
	N2O4 + H2O ( HNO2 + HNO3
	YES

	
	
	N2O5 (+5)
	N2O5 + H2O ( 2HNO3
	NO

	
	P
	P4O6 (+3)
	P4O6 + 6H2O ( 4H3PO3
	NO

	
	
	P4O10 (+5)
	P4O10 + 2H2O ( 4HPO3
	NO

	
	
	
	P4O10 + 6H2O ( 4H3PO4
	NO

	VI
	S
	SO2 (+4)
	
	NO

	
	
	SO3 (+6)
	
	NO

	VII
	F
	OF2 (-1)
	OF2 + H2O ( 2HF + O2
	YES 

	
	Cl
	Cl2O (+1)
	Cl2O + H2O ( 2HOCl
	NO

	
	
	ClO2 (+4)
	2ClO2 + H2O ( HClO2 + HClO3
	YES

	
	
	Cl2O6 (+6)
	Cl2O6 + H2O ( HClO3 + HClO4
	YES

	
	
	Cl2O7 (+7)
	Cl2O7 + H2O ( 2HClO4
	NO


In general, metal oxides are  BASIC   and non-metal oxides are   ACIDIC   in nature.  The basic oxides could be neutralized by acid                                (e.g. Na2O + 2HCl ( 2NaCl + H2O ) while the acidic oxides could be neutralized by alkali (e.g. SO2 + 2NaOH ( Na2SO3 + H2O ).

The exceptions are  BeO  and  Al2O3  . They are called  AMPHOTERIC  oxides as they react with both acid and alkali.

e.g.

Al2O3 + 6H+ ( 2Al3+ + 3H2O



Al2O3 + 2OH- + 2H2O ( 2 [Al(OH)4]-
(II)
Structures of Important Non-metal Oxides & Oxoacids
1.

Carbon dioxide

2.

Carbonic acid

3.

Nitrogen dioxide

4.

Nitric (III) acid

5.

Nitric (V) acid

6.

Sulphur dioxide

7.

Sulphuric (IV) acid

8.

Sulphur trioxide

9.

Sulphuric (VI) acid

10.
Phosphoric (III) acid

11.
Phosphoric (V) acid

(III)
Structures and Formation of Oxoacids from Non-metal Oxides


1.

Carbonic acid
----
Hydrolysis of CO2 :

2.

Sulphuric (IV) acid
----
Hydrolysis of SO2 :

3.

Sulphuric (VI) acid
----
Hydrolysis of SO3 :

4.

Nitric (III) acid & Nitric (V) acid
 ----
Hydrolysis of NO2 :




2NO2 + H2O ( HNO2 + HNO3
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