4.4 - Intermolecular forces.notebook February 09, 2015

Intermolecular forces

Understandings:
e Intermolecular forces include London (dispersion) forces, dipole-dipole forces, and hydrogen
onding

Guidance
The term L ¢ refers o dipole forces that exist
"between any atoms or groups of atoms and should be used for non-polar entities. The term Van
der Waals is an indusive term, which indludes dipole-dipdle, dipole-induced dipdle, and London
(dispersion) forces.

@ The relative strengths of these interactions are London (dispersion) forces < dipole-dipole forces <
hydrogen bonds

London (dispersion) forces

Non-polar molecules have no permanent separation of charge across the molecule however the random movement
of electrons can cause instantaneous/temporary dipoles
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These instantaneous dipoles can have small polarising effect on neighbouring molecules - causing an induced
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instantaneous dipole.
This atraction is
London (dispersion) force.
Properties of non-polar molecules - Low melting and boiling points
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Note: We could also have a dipole-induced dipole attraction

London dispersion force, e.g.  Cly—Cl,
dipole-dipole attraction HC—-HC | vander Waalsforces
dipole-induced dipole HCl-—Cl,

a:.l. &'_ 61 s'_
H—cl = Cl~cl
Hydrogen bonding
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methoxymethane ethanol
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does not form hydrogen bonds | forms hydrogen bonds deounls in e n.-hulL
boiling point = 23 °C boiling point = +79 °C
Explain 3 features of this graph...
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How does H-bonding explain icebergs? I
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The relationship between IMF’s and physical properties

Melting and boiling points A(\j\\
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(Hint: Also compare the molar masses to gauge the effect of London Yorces
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Solubility "Like dissolves like"
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+ Non-polar molecule in non-polar solvent — Mq.uu_
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+ Polar molecule in poar solvent  _y LJ:ll Migsohet o. HCl in K0

(size of the polar molecule s relevant as the polar part will become only a small part
of the total molecule)
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Electrical conductivity —»reqvire 4 et * YM\'AA,
Covalent compounds do not contain ions, and so are not able to conduct electricity
n the solid or iquid state. Some polar covalent molecules, however, in conditions
where they can lonize will conduct ectricity. For example, HCl dissclved in water
(hydrochloric acid) is an electrical conductor as it dissociatesinto H*(ag) + CI(aq).
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Summary

fonic compounds | Polar covalent  Non-polar covalent
compounds compounds

Volatility higher highest low.

Solubilityin polar  [ES Solubiity increases | non-soluble non-soluble
solvent, e.q. water 35 polarty ingeases

Solubllity i non-soluble: solubilty increases _[soluble non-soluble
polar solvent, e.g. 35 polarty decreases

hexane

Electrical conduct when molten | non-conductors | non-conductors | non-conductors except

Glant covalent

conductivity ) or dissolved in water graphite, graphene and semi-
@ conductivity of S and fullerene
Exercises
27 The physical ¢ five solics labelled A, B, C, D, and E below. The substances
are:an d, 2 non-polar , ametal, a polar , and a giant
mbecilarsubtance ClasS & eomectly.
Conductivity of | Conductivityof | Relative melting
Sample | Solubilityinwater | '\ LT 2r
A A insoluble - yes third to melt
H
[ ] insoluble - no highest 11
—_—— W-¢-C-0-n
7 T soluble no no second to mett ()
W n
Ml o insoluble - no lowest
Toric E soluble yes no fourth to melt
28 Which substance is the most soluble in water? » . p M
A CHOH B CH, C GH, D GHOH e’ N\
29 hy st b lecules of each o » ™
(@) diyice, CO{)  (B) NH,) (9 N (4) CH,OCH,™
30 Which of each pair has the lawer boiling point?
) CHndGH, (0 HOmdHS (0 Crand By @ HFandHCl
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