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UNIT 4 & 14 CHEMICAL BONDING AND STRUCTURE 

4.1.  IONIC BONDING AND STRUCTURE 

Formation of ionic bond by ions 

The formula of ions and ionic compounds 

Lattice structure of ionic compounds 

Physical properties of ionic compounds: 

- Have high melting and boiling points. 

F=k
q1q2

r2  ➔ Melting point ∝
ion charges

ionic radii
 

- Have low volatilities. 
- Are all in solid state at room temperature. 

- Electrical conductivity ➔  Yes (by freely moving ions) 
▪ In aqueous solutions OR 
▪ In liquid state 

No (because of strongly bonded ions) 
▪ In solid state 

- Are all soluble in water because of polar structures. 

4.2. COVALENT BONDING 

 Single covalent bonds: HCl, H2, Cl2, HBr, CH4, H2O, NH3, … 

 Multiple covalent bonds: O2, N2, CO2, C2H4, C2H2, … 

 Lengths of single, double and triple bonds 

  Strengths of single, double and triple bonds 

 Polarity of molecules (by electronegativity) 

4.3. COVALENT STRUCTURES 

 The octet rule ➔ Lewis dot structures of all types of molecules 

 Ex: BF3, SF6, PCl5, and the easier molecules… 

 Coordinate (dative) covalent bonds: NH4
+, H3O+, NH3BF3, … 

 Formal charge 

Resonance structure and Lewis dot structures of CO, CO3
-2, SO2, NO3

-, NO2
-, 

O3, NO2
+, … 

VSEPR ➔  Shapes of molecules 
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Basic shapes: linear, trigonal planar, trigonal pyramidal, 
tetrahedral, bent (V-shaped or angular) 

   Shapes of ions: NH4
+, H3O+, NO2

+, … 

 Giant covalent structures:  

- Allotropes of C (diamond, graphite, graphene, fullerene) 

- Silicon dioxide (SiO2) 

4.4. INTERMOLECULAR FORCES 

- London forces 

- Dipole-dipole interactions 
- Hydrogen bonding 

 Melting & boiling points of noble gases, molecular elements and compounds 

 Solubility principle of substances 

 Dissolving of ionic compounds in molecular compounds 

Comparison of the physical properties of ionic and covalent molecular 

substances 

4.5. METALLIC BONDING 

 Metallic Properties 

 Alloys 

14.1. COVALENT BONDING and ELECTRON DOMAINS and MOLECULAR 
GEOMETRIES 

 Formal Charge 

 Alternative Lewis Structures (SO2, SO4
-2, PO4

-3, POCl3, ClO4
-, XeO4) 

 Exceptions to the Octet Rule 

Shapes of molecules and ions with five or six electron domains around the 
central atom (PF5: trigonal bipyramid, SF6: octahedral, SF4: see-saw shape, 
ClF3: T-shaped, XeF4: square planar, BrF5: slightly distorted square pyramid) 

 Sigma and Pi Bonds (Ex: Ethene, C2H4 molecule) 

 Resonance and Delocalization (Ex: Benzene, C6H6 molecule) 

 Absorption of UV Light in the Atmosphere 

  Catalysis of ozone depletion by CFCs and NOx 
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14.2. Hybridisation 

 Forming a covalent bond 

  Bonding in CH4, C2H4, C2H2 

 Determining the hybridisation of an atom in a molecule or ion 

  BF3, NH3, CO2, O3, … 


