Properties of Chemicals

Recall that intermolecular forces are the attractive forces that exist between
entire molecules

The state of a pure substance (solid, liquid, or gas) depends on the strength of
the intermolecular forces
o The particles in a solid are very tightly packed together indicating a strong
intermolecular force between particles.
o Whereas the particle in a gas are so far apart (because they move in all
directions at great speeds), the intermolecular forces between
particles is almost insignificant

Recall, that the melting point is the temperature at which a substance changes
from a solid to a liquid. The boiling point is the temperature at which a
substances changes from a liquid to a gas.
o When chemicals melt or boil, the intermolecular forces between the
molecules are being overcome and broken
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%@. The melting and boiling points of different chemicals are indicators to the strength
of attraction between molecules (ie. strength of intermolecular forces)
o In order to predict the relative ranking of melting and boiling points of
different chemicals, we need to know the strengths of the different
intermolecular forces
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\5< o Remember when comparing the strength of London dispersion forces, the
bigger molecule (ie. the one with more electrons) will have stronger
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e Conductivity is another physical property that can distinguish between ionic and
molecular compounds
o Conductivity is the ability of a substance to conduct electrical charge (or
a substances ability to allow an electrical current to flow)
o Electrical current is the directional flow of electrons or ions

Solid ionic compounds' have valence electrons that are held solidly in place;
therefore they cannot conduct electricity
o However, since ionic compounds are made if ions, when dissolve in water
the ions are able to move past one another allowing them to carry an
electrical current
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e Most molecular compounds cannot conduct an electrical current because they
are not made up of ions and also the valence electrons are not free to move
through the molecule



Practice Problems

1. Chloroform, CHCls, has the same shape as methane, CHa4g). The boiling point
of methane is -182°C and the boiling point of chloroform is 61°C. Explain this
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2. List the following substances in order of increasing boiling points: CszOlj SiOz,
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3. Use bonding theory (|e s?rengths of intermolecular forces) to explain why 3 |
glycerol, C3H5(OH) . flows much slower that water, H20).
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4. Predict which substances will have the higher boiling point in each of the
following pairs. Explain your predictions.
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