
GENERAL 
CHEMISTRY 

Ionic and Covalent Bonding 



Ionic Bonding 

 Describing Ionic bonds 

 Electron Configuration of Ions 

Covalent Bonds 

 Describing Covalent Bonds 

 Polar Covalent Bonds 

 Delocalized Bonding 

 Formal Charge and Lewis Formulas 

 Bond Energy 





 

 

 

 

 

 

Lewis Electron-Dot Symbols for Atoms of the 
Second and Third Periods  

 



Energy Involved in Ionic Bonding  
 

Energetics of ionic bonding  
 



Lattice Energies from the Born–Haber Cycle  

 

Born–Haber cycle for NaCl  
 



Electron Configurations 
of Ions 



Ions of the Main-Group Elements  

 
Ionization Energies of Na, Mg, and Al (in kJ/mol)*  
 



Transition-Metal Ions  
 



Ionic Radii 

Determining the iodide ion radius in the lithium iodide (LiI) crystal  
 



Ionic Radii (in pm) of Some Main-Group Elements  
 



Covalent Bonds 

Two molecular substances  
 



Describing Covalent Bonds 

The electron probability distribution for the H2 molecule  
 



Potential-energy curve for H2  
 



Coordinate Covalent Bonds  

 



Octet Rules 



Multiple Bonds  
 



Polar Covalent Bonds; Electronegativity 



Electronegativities of the elements  

 



Writing Lewis Electron-Dot Formulas 

Lewis formula and molecular 
model of 

phosphorus oxychloride 
molecule  

 



Example: Writing Lewis Formulas (Single Bonds Only)  

 Sulfur dichloride, SCl2, is a red, fuming liquid used in 

the manufacture of insecticides. Write the Lewis 

formula for the molecule.  

 

Solution: 
 

       



Example: Writing Lewis Formulas (Including Multiple Bonds)  

 Carbonyl chloride, or phosgene, COCl2, is a highly toxic gas used 

as a starting material for the preparation of polyurethane 

plastics. What is the electron-dot formula of COCl2?  

 

Solution:  

 



 

 

Exceptions to the Octet Rule 

Phosphorus pentafluoride, PF5  
 



Bond Length and Bond Order  

 
 

Single-Bond Covalent Radii for Nonmetallic 
Elements (in pm)  
 



Bond Energy (in kJ/mol)*  
 



Explosion of nitrogen triiodide–ammonia complex  
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