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Announcement 
• Still have office hours today.
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Homework
• Finish Reading Chapter 8

O l H k• Owl Homework
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Recap
• VSEPR

N L P i• No Lone Pairs

• 5 – axial v equatorial

• Lone Pairs 

• Position of Lone Pairs
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Molecular Geometry 
1. Sketch the Lewis Structure.
2. Count the total number of electron pairs around the central 

t (b di d b di ) t i batom (bonding and non-bonding) = steric number
3. Arrange electron pairs (bonding and non-bonding) on the 

central atom such that it minimizes electron pair replusion
4. Describe what shape you got.

** A double or triple bond is counted as one bonding pair when A double or triple bond is counted as one bonding pair when 
predicting geometry. 

** Molecules with more than one 
“ t l t ” k th“central atom” work the same way.
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Let’s Practice
Using VSEPR model, predict the molecular geometry of SF4
and IF5. 
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Electronegativity
The power of an atom to attract electrons when it is part 
of a compoundof a compound
Mulliken - χm = 1/2 (I + Ea)
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Bond Polarity
Bond Polarity – is the separation of charge leading to a 
molecule to have a dipole moment

We can use the difference in electronegativity between 
two atoms to gauge the polarity of the bond.
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Polar Molecules
Align themselves in an electrical field, including other 
ions.
Negative ends attracted positive ends and visa-versa
A Dipole is established when two electrical charges of 
equal magnitude but opposite sign are separated byequal magnitude but opposite sign are separated by 
distance.
The size of a dipole is measured by its dipole moment, μ p y p , μ
– measured in debyes(D). 
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Identifying Polar Molecules
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Electroneutrality
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Bond Order 
Bond order - is the number of bonding electron pairsBond order is the number of bonding electron pairs 
shared by two atoms.

T t ti ( i L i t t )Tentative way (using Lewis structures)-
Bond order = 1 single bond
Bond order = 2 double bond
Bond order = 3 triple bond
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Bond Length 
Single Bond > Double Bond >Triple Bond

B d l th i l t d t th t i l d i th b dBond length is related to the atoms involved in the bond.
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Bond Dissociation Enthalpy 
H C CH (g) H C· (g) + H C· (g) Δ H= +386 kJ/molH3C-CH3 (g) H3C· (g)  + H3C· (g)     ΔrH= +386 kJ/mol
H2C=CH2 (g) H2C: (g)  + H2C: (g)     ΔrH= +682 kJ/mol
HC≡CH (g) HĊ: (g)  + HĊ: (g)          ΔrH= +962 kJ/mol

Single Bond < Double Bond <Triple Bond
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Bond Dissociation Enthalpy 
Δ H = ΣΔH(bonds broken) ΣΔH(bonds formed)ΔrH = ΣΔH(bonds broken) - ΣΔH(bonds formed)

CH3CHCH2 (g) + H2(g) CH3CH2CH3 (g)
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Orbital Overlap
Lewis Structures and VSEPR doesn’t get everything “correct”Lewis Structures and VSEPR  doesn t get everything correct .

Quantum Mechanics – valence-bond theory
• Lewis Structures – bonds happen when atoms share 
electrons   
• VB Theory - electron density builds up between two nuclei y y p
when valence atomic orbitals merge with each other. 

• This merger (or mixing) results in the orbitals occupying the• This merger (or mixing) results in the orbitals occupying the 
same space called an overlap.

• Overlap – allows electrons of opposite spin to share the 
common space between the nuclei forming a bond.
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Orbital Overlap
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Hybridization
Consider BeF2

F (1s22s22p5) – so p orbital( p ) p

What about B (1s22s2)?  

Answer is hybridization – the process of mixing two or more 
atomic orbitals on an atom.
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sp2 Hybridization
# atomic orbitals = # hybrid orbitals

Consider BFConsider BF3
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sp2 and sp3 Hybridization
# atomic orbitals = # hybrid orbitals
Consider CH4

20...



Hybridization 
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