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VSEPR is a model used to predict shapes of
molecules. Electron pairs repel each other, and
adopt an arrangement that minimises repulsion.

To find the shape, a Lewis structure can be drawn,
or use the following method (be careful with
multiple bonds)
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Predict the shape of carbon tetrabromide, CBr4.

 1 Find the number of electrons the central atom normally has in its valence shell.
 2 Add one electron for every atom that the central atom is bonded to. *

Carbon is in Group 14, and has four valence electrons; σ-bonds to four Br atoms contribute 
a total of four electrons. 

 3 Add or subtract electrons to account for charges if the molecule is charged.

The central atom has no charge, so there are eight electrons (4 +4)

 4 Divide the number arrived at by two to find the number of electron pairs.

= 4       four pairs, on the carbon. 

 5 Subtract # of atoms bonded to the central atom electron pairs to find # of lone pairs.
4 Br atoms _  4 pairs bonded = 0 lone pairs 

 6 Arrange electron pairs in the correct shape (Table).
the shape is therefore a regular tetrahedron
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KEY: #
Electron
pairs

Name and Bond angle

# bonded pairs, # lone pairs

Lineal, 180°

2 pairs
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Bonding Pairs & Lone Pairs
Lone pairs lie closer to the central atom, and hence repel more than a bonded pair.
The order of strengths of repulsion is:
LONE PAIR/LONE PAIR > BONDED PAIR/ LONE PAIR > BONDED PAIR/BONDED PAIR

Angular, 119°

2 pairs, 1 lone pairs

Trigonal planar, 120°

3 pairs
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Lone Pair Repulsion
Each lone pair reduces the bond angle by 

APPROXIMATELY 2.5 DEGREES

Td, 109.5°

4 pairs

Trig Pir, 107°

3 pairs, 1 lone p

Ang, 104.5°

2 pairs, 2 lone p

7

H2O
COF2
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PCl5

SF4
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PCl5
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Molecules and Ions with Seven or More 
Electron Pairs
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Atom Electronegativities
In an A–X bond between atoms A and X, as the atom X becomes 
more electronegative, the bonding pair occupies less space in the 
valence shell of atom A. In practice, this means that in a related 
series of compounds, bond angles of the type F–A–F are typically 
smaller than Cl–A–Cl or Br–A–Br angles
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