
 

Intermolecular Interactions Forces I MFs

IMFa are electrostatic hence will depend on charge anddistance
IMFs are not covalent bonds
typical covalent bond 400Kunal
typical IMF 10 50 k5 mol

Infa are much weaker than covalent bonds but still important
impart properties and
macroscopic behaviors
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When a cation exists in solution, it is surrounded 
by the negative dipole ends of water molecules.
When as anion exists in solution, it is surrounded 
by the positive dipole ends of water molecules.
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Solvation of Ions



Kt vs Lit _same charge different distance btw nucleus andH2o
smaller lit H2o can get closer strongerinteraction

Li vs mgt same size diff charge
water equally close to both nuclei
more highly charged Mg't stronger interaction

solubility of ionic compounds is due to competition
between Attsol and anion cation interaction in solid



p. 562

Dipole Dipole is interaction between 2 polar molecules
could be 2 of same type or 2 of different type
more polar molecules have stronger dipole dipole interactions

If we only have I type of moleculedipole dipole interactions
are reflected in liquid gas phase change
to go from liq gas we need to overcome
Infs holding liquid molecules close



Dipole – Dipole Forces

no dipoledipole

00

polar molecules higher bp larger Alterap
be stronger interactions



Fig. 12-5, p. 560

Miscibility of liquids is related to dipole dipole interaction
water polar
oil non polar

polar

like dissolves like

Polar Polar mixing b c interactions A A
BIB

Polar nonpolar no mixing b c there
A B

are not interactions between different types

Nonpolarnonpolar mixing



Fig. 12-5, p. 560



Fig. 12-6, p. 561
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Hydrogen bonding special cane of dipole dipole
that only happens with very polar
bonds

Requires an H connected to N O F very polarbond

and a lone pair on N o F



Fig. 12-8, p. 564

Not a covalent bond just a very strong
dipole dipole interaction
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Fig. 12-10, p. 566

tolar non polar interaction dipole indite
Hoo polar but they do mix how

O nonpolar

induced dipole in when electrons in nonpolar moleive are
moved around by presence of polar molecule making the non polarmolecule a bit polar

works best with more polar dipoles
and with more polarizable non polar molecules

able to have electron distribution
distorted

larger induces whots of e
electrons farther from nice

more polarizable



Fig. 12-11, p. 567

Nonpolar non polar induceddipole induceddipole
Van der Waals
dispersion force

non polar molecules are nonpolar on time averaged basis
but there are always momentary fluctuations in electron

density
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Table 12-6, p. 572



Fig. 12-14, p. 571

Vapor pressure partial pressure of gas above a liquid

qq.gg

fieiiire of gaseous water
is vapor pressure of water

vapor pressure depends on strength of IMFs
vapor pressure depends on temperature





Fig. 12-13, p. 571



Fig. 12-17, p. 574

Boiling is when vaporpressure equals atmospheric pressure
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Fig. 12-13, p. 571



A plot of lnPvap vs.    yields a 
slope of: 

∆vapH° is related to T and P by the 
Clausius-Clapeyron equation
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