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Figure 4. Intramolecular forces keep a molecule intact. Intermolecular forces hold multiple molecules together and

I N t ra m O lec u la r FO rc eS : determine many of a substance’s properties.

Forces that bind atoms together to form compounds

» lonic bonds - chemical bonds between atoms where cations and anions are
attracted to each other by giving or taking electrons.

* Covalent bonds - chemical bonds between atoms where electrons are shared

Intermolecular Forces:
Forces that bind compounds together




Phase changes of matter

Intermolecular Forces

1. Phase Changes
a) Melting point
b) Evaporation
c) Freezing point

2. Surface Tension

a) The property of the surface of a liquid that
allows it to resist an external force, due to the
cohesive nature of the liquid molecules.
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Structure for NacCl
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Intermolecular Forces

_lonic Forces

* lon-lon : Forces between ionic compounds.

» Networks of ionic bonds are held together by electrostatic forces
between the oppositely charged ions.

» As the ionic lattice contains such a large number of ions, a lot of energy

1S needed to overcome this ionic bonding so ionic compounds have high B VB o
melting and boiling points. M A @ ),
» lon-Dipole: Forces between ions and dipoles (polar molecules). ;. ,’ __'. i ¢
» For example, when NaCl dissolves in water, the sodium cation separates , 4__9_ \ =t f fA:'_
from the chloride anion. v ? a - | &
» Those ions are attracted to the water molecules. That attraction is ¥ ‘f e e

called an ion-dipole force.
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Intermolecular Forces

orces between a compound and another compound

. Dipole-Dipole : An attraction between oppositely charge regions of a polar molecule
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Intermolecular Forces

7/ orces between a compound and another compound

/ ydrogen bond : when a hydrogen atom of 1 molecule is attracted to the highly
~ electronegative atom of either fluorine, oxygen, or nitrogen (F, O, N) on another molecule

Two Requirements for Hydrogen Bonding:
1. First molecule has hydrogen covalently bonded to a highly electronegative atom (must be F, O, N).

2. Second molecule has a lone pair of electrons on a highly electronegative atom (must be F, O, N).
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intramolecular
nonpolar covalent
bonding

Intermolecular Forces KSR
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~ Forces between a compound and another compound

London Dispersion Forces :

London
dispersion
forces

» Because the electrons of an atom or molecule are in constant motion, at any
moment in time, an atom or molecule can develop a temporary, instantaneous

dipole if its electrons are distributed asymmetrically.

» The presence of this dipole can, in turn, distort the electrons of a neighboring

atom or molecule, producing an induced dipole.

» These two rapidly fluctuating, temporary dipoles thus result in a relatively weak

electrostatic attraction between the molecules.



Exploring Intermolecular Forces

face tension of three liquids (water,

compared in order to assess the



Exploring Intermolecular Forces

: ion-ion (forces between ionic compounds); ion-dipole
molecules)

: when a hydrogen atom of 1 molecule is bonded to the

Torcgatlv
/////////// N atom of another molecule.

: an attraction between oppositely charge regions of a polar

/////// : a temporary attractive force that results from a

////////////// le caused by the constant random motion of electrons in an atom.
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Exploring Intermolecular Forces
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Phase changes of matter
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Exploring Intermolecular Forces

% Look at the molecular models and compound names/formulas of the
/ substances you will be comparing for your lab. Your instructor will provide

these for you.
Label each model with the correct compound names/formulas.




Exploring Intermolecular Forces

| oec ular forces would exist between molecules of the






