6-5 Molecular Geometry

Section 6-5 Molecular Geometry (VSEPR Theory)

Balloon Analogy Shows the Repulsion of Electron Pairs.

Molecular Polarity
The uneven distribution of molecular charge. This is determined by
polarity of each bind and the geometry of the molecule.
VSEPR Theory (Valence Shell Electron Pair Repulsion)
states that repulsion between the sets of valence level electrons
surrounding an atom causes these sets to be oriented as fart apart as
possible

Linear
The central atom is referred to as A. Each bonded atom is referred to as
B. Each lone pair is referred to as E. A central atom having two
bonded atoms and two lone pairs would be called AB2E2.

Water is AB2E2
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Unshared Electron Pairs
Unshared electron pairs repel electrons stronger than bonding electron
pairs. This will cause the bond angles in H2O and NH3 to be less than
109.5°.
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Hybridization of Orbitals

Hybridization
The mixing of two or more atomic orbitals of similar energies on the
same atom to produce new orbitals of equal energies
Hybrid Orbitals
Orbitals of equal energy produced by the combination of two or more
orbitals on the same atom
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Molecular Polarity

What Double Bonds and Triple Bonds Look Like
δ+

Dipole
δ−
Equal but opposite charges that are separated by a short distance (δ+
for positive end and δ for negative end)
Double Bond

Triple Bond
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Intermolecular Forces
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Intermolecular Forces

Dipole-Dipole Forces
The forces of attraction between polar molecules

Hydrogen Bonding
Intermolecular force in which a hydrogen atom that is bonded to a
highly electronegative atom is attracted to an unshared pair of
electrons of an electronegative atom in a nearby molecule
Hydrogen bonding is a strong type of dipole-dipole force that gives H2O,
NH3, and HF higher than expected boiling points.

Induced Dipole Forces
Weak forces of attraction from a polar molecule attracting electrons
from a nonpolar molecule to create a temporary dipole
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Intermolecular Forces
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Comparison of Bond Types

London Dispersion Forces
Intermolecular attractions resulting from the constant motion of
electrons and the creation of instantaneous dipoles
All atoms and molecules will have some effect from London Forces.
London Forces are the only intermolecular forces that act on noble
gas atoms and nonpolar molecules.
Weak

Strong
17

18

3

