Bonding Theory (Lewis Diagrams/Structural Diagrams)

The ‘stable octet’ in a Lewis diagram corresponds to filled ‘s’ and ‘p’ orbitals in quantum mechanics.

	Element
	Electron configuration
	Lewis diagram

	Al
	
	

	Cl
	
	

	Ge
	
	

	
	1s2 2s2 2p4
	

	
	1s2 2s2 2p6 3s2 3p3
	

	
	[Ar] 4s2 3d10 4p5
	


Pg 229 #10 (draw Lewis structures and structural diagrams)

Pg 230 #2,3,4

Valence Bond Theory

A covalent bond is formed when 
Example:  H2

-
s orbitals overlap to form a covalent bond
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Example: H2O   - 
s orbitals of 2 hydrogren atoms overlap with two half –filled p orbitals of oxygen to form two covalent bonds

[image: image2.jpg]H atoms O atom overlap of 1s and 2p orbitals 2 covalent bonds




Valence Bond Rules

Problem #1:  The electron configuration of carbon is:

 1s2 2s2 2p2. How does it form a molecule like CH4 that has four equal bonds.

When a carbon atom bonds with other atoms it forms hybrid orbitals by promoting an s orbital electron to an empty p orbital, forming 4 identical bonding orbitals called sp3 orbitals. The 3 represents how many original p orbital electrons were involved. These hybrid orbitals do not exist in isolated atoms.

Other possible hybrid orbitals are sp and sp2.

sp – 1 s orbital electron promoted to an empty p orbital to form 2 identical sp bonding orbitals (i.e. BeH2)

sp2 – 1 s orbital electron promoted to an empty p orbital to form 3 identical sp2 bonding orbitals (ie. BCl3)

Other hybrid orbitals

If the p orbitals are all half-filled, it is proposed that an s electron can be promoted to an empty d orbital.

Example: PCl5
P: 1s2 2s2 2p6 3s2 3p3
(


Practice: pg 235 #8 ( 14

Problem #2: How can double and triple bonds be explained if only two electrons can be in an orbital?

There are two kinds of bonds.

Example 1: Ethene C2H4 (Double Bonds)
The carbon atoms are only partially hybridized to form 3 sp2 orbitals, leaving one normal p orbital. The 3 sp2 orbitals in each carbon atom are used to form sigma bonds with two hydrogen s orbitals and one sp2 orbital with the other carbon. The remaining p orbital forms a pi bond with the p orbital of the other carbon, forming the second bond in the double bond.
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Example 2: Ethyne C2H2 (Triple Bonds)

In this case the carbon atoms are only partially hybridized to form 2 sp orbitals, leaving two normal p orbitals. The 2 sp orbitals in each carbon atom are used to form sigma bonds with two hydrogen s orbitals and one sp orbital with the other carbon. The remaining p orbitals form pi bonds with the p orbitals of the other carbon, forming the second bond and third bond in the triple bond.
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Practice: 
Pg 238 #18, 19, 24



Pg 239 #28
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