
 

Intermolecular Forces Interactions
IMF

IMFs are electrostatic in nature
IMFs are not bonds

Avg covalent bond 400 k5 mo
I MFs 10 50 Komo much weaker than

covalent but still
can affect molecule
properties

strong Ion polarmolecule on dipole
polarmolec polarmolec dipole dipolepolarmoles nonpolarmolec dipole induceddipole

weaker
nonpolar non polar induceddipole induceddipole

I d.pokinhraction ioninhractingwfpolarmole.ve
Factors that determine
strength

charge of ion
polarity of molecule
distance

Interaction btw dissolved ions and thewater in which they are dissolved

5K



AH of solvation AH for gaseous ion
to a dissolved solvated ion

K
g

K Alison 321

Mol

Many H2O molecules of kt
person the individual
Hyo ion interaction
much smaller than 321 k



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.

+

Solvation of Ions



Kt vs Lit have charge diff size

smaller ion closerdistance stronger interest

L vs mgt same size diff charge

ferqstro inkract.fm

solubility of ionic compounds
competition btw ionic bond stability

and stability from solvation
of individual ions



Dipole Dipole interaction a

between polar molecules of same type
or of different types
More polar molecules stronger interactions
If looking at single substance strengthof dipole dipole interaction is reflected
in liq gas phase change





p. 562

0 0

polar higher BP larger Atterap
be stronger interactions
holding together molecules in liquid



Dipole – Dipole Forces

Dipole dipole interaction affect

miscibility of liquids

water polar
polar

W W interactions
EG EG interations
W EG interactions causes them

to be able to
mix



Fig. 12-5, p. 560

water polar no interactions

oil non polar
btw oil and water

2 non polar things will mix
b c no one has strong interactions

like dissolves like



Fig. 12-5, p. 560



Dipole – Dipole Forces

anomalously high
boiling points
extra strong IMF

if

Hydrogen bonding special case of
dipole dipole only for
really polarbondsNeed H bonded to F O N very polar bond

Need lone pair on F O N



Fig. 12-6, p. 561

Hydrogel
bond interaction between

that H and lone pair
H E I a covalentbond

H E
each Mro has
tetrahedral arrangemen
of H bonding interaction

H

O

solid water keeps
the tetrahedral H bonding
arrangement lots of
void space



Fig. 12-8, p. 564

H F H F

II H H

H E E H

H



Polar non polar
O non polar but 02 dissolves

in water
µ

H polar

tho induces
or to be a bit polar

and then you have interactions btw 2

things that a
polar

works best for polarizable molecule
1
where electron cloud is
easily distortable

larger mole idles w more e are more
polarizable



Fig. 12-10, p. 566

non polar non polar
non polar things are non polar on
time averaged basis but electron
distribution is always in flux
50 non polar moke is momentarily polar



Fig. 12-11, p. 567



p. 568





Table 12-6, p. 572

vapor pressure is partial pressure of
gas above a liquid

vapor pressure depends on strength of
IMFs

vapor pressure depends on temp



Fig. 12-14, p. 571

Boiling when vapor pressure atmospheric pressure

farm

in
H H



Fig. 12-17, p. 574

E needed
to become
a gas

Otemp



Fig. 12-13, p. 571
in E 1



A plot of lnPvap vs.    yields a 
slope of: 

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

vap
vap

H
lnP C

RT
D °

= - +

1
T

vap

slope :
H
R

Δ
−

y-intercept 
= C

The Temperature Dependence of Vapor 
Pressure Goes As:

Phase diagram shows P T
at which various phases exist

gas

liquid

not liquid
or gas



Critical Temperature and Pressure for CO2


