713 Intermolecular Forces in Liquids

Intermolecular Forces

u Electrostatic forces that act BETWEEN
a molecule and other molecules

= Weaker than chemical bonds (intra-
molecular forces)

= Strength is generally less than one-tenth
that of a single covalent bond
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negative end of another
molecule

= Strength depends on the
extent of molecular
polarity

= Extra-strong dipole—
dipole interactions

= Require the presence of
hydrogen covalently
bonded to a small, very
electronegative atom
(E, O, or N)

= Interaction is between the
H atom and a lone pair of
electrons on another small ,
electronegative atom (F,
0O, or N)

B Occur between POLAR
molecules :

= The positive end of one \
molecule attracts the \ “

B Occur between ALL
- - molecules

= Only type of intermolecular
T l force present between
NONPOLAR molecules
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= @ - = Instantaneous dipole—dipole
interactions caused by
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momentary uneven electron
distributions in molecules
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= Weakest type of intermolecular
@‘_’@ force, but important because of

their sheer numbers

The boiling points of substances
with similar molar masses increase
in this order: nonpolar molecules <
polar molecules with no hydrogen
bonding < polar molecules with
hydrogen bonding.

adjoining molecules and causes these molecules also to become polar (induced polarity).
The original polar molecule and all of the molecules with induced polarity are then
attracted to one another. This happens many, many times per second throughout the
liquid, resulting in a net attractive force. Figure 7.24 depicts the situation that prevails
when London forces exist.

As an analogy for London forces, consider what happens when a bucket filled
with water is moved. The water will “slosh” from side to side. This is similar to the
movement of electrons. The “sloshing” from side to side is instantaneous; a given
“slosh” quickly disappears. “Uneven” electron distribution is likewise a temporary
situation.

The strength of London forces depends on the ease with which an electron distribu-
tion in a molecule can be distorted (polarized) by the polarity present in another molecule.
In large molecules, the outermost electrons are necessarily located farther from the nucleus



