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Polarita molekuly, dipolovy moment

Dipolovy moment molekuly = vektorovy soucet vSech vazebnych dipoll. Muze byt

nulovy, i v pripadé nenulovych vazebnych dipoll které se navzajem kompenzuji
(napf. SF, SiF,, CF,, ...)
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Different ligand atoms
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Calculating a Molecular dipole moment

(182,-87,0) H +0.18

-0.36 b\

(0,0,0)

(132,00) N

(-62,107,0)

i, = (-0.36e) x (132 pm) + (0.45e) x (O pm)
+(0.18e) x (182 pm) + (-0.38e) x (-62 pm)
= 8.8e pm
= 8.8 x (1.602 x 1019 ) x (1012 m)
=14x1030Cm=042D




Nonpolar
- ho >

The dipole moments of two identical
polar bonds pointing in opposite directions
will cancel. The molecule is nonpolar.

Nonpolar

The dipole moments of three identical polar
bonds at 120° from each other will cancel.

The molecule is nonpolar.

Polar

P Sl

The dipole moments of three polar bonds
in a trigonal pyramidal arrangement
(109.5° from each other) will not cancel.
The resultant dipole moment vector is
shown in red. The molecule is polar.

Polar

\j_,/'

The dipole moments of two polar bonds

with an angle of less than 180° between them
will not cancel. The resultant dipole moment
vector is shown in red. The molecule is polar.

Nonpolar

The dipole moments of four identical polar
bonds in a tetrahedral arrangement
(109.5° from each other) will cancel.

The molecule is nonpolar.



TABLE 10.3 Common Cases of Adding Dipole Moments to Determine

Whether a Molecule Is Polar

Nonpolar
S e
Twao identical polar bonds
pointing in opposite directions
will cancel. The molecule is
nonpolar.,

Nonpolar

t

s 2

Three identical polar bonds
at 120F from each other will

cancel. The molecule is
nonpolar,

.rﬁ@%%

Three polar bonds in a trigonal

pyramidal arrangement (109.5%) will
not cancel. The molecule is polar.

Polar

s>

Two polar bonds with an angle
of less than 180° bebween them will
not cancel. The molecule is polar.

A 4

Nanpolar

]
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Four identical polar bonds in a
tetrahedral arrangement (108.5°
from each other) will cancel.
The molecule is nonpolar.

Note: I all cases where the polar
bonds cancel, the bonds are
assumed to be identical.

If ome or more of the bonds are
different than the other(s),
the bowds will mof cancel
and the molecule is polar.




Molecular Geometry
! Dipole Moment and Polarity
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Electron Pair Geometries
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Molecular Geometries
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Dipole Moment and Molecular

1 Geometry
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Blue arrow: direction of net dipole moment.
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How the Molecular Dipole Moment Affects the Physical Properties

cis-1,2-Dichloroethene frans-1,2-Dichloroethene

H\C=c Vs -
m{f \\?I / / __C/\/:

net dipole moment Opposite dipoles cancel

nL=19D L=0D

bp 60 °C (higher) \E boiling point 48 °C
melting point -80 °C VS mp -50 °C (higher)

Intermolecular dipole-dipole interactions increase the b.p.

Symmetrical strucutres have higher melting point.




Proc¢ jsou molekuly CO,, BF;, CCl,, PF;, SF; nepolarni ?

NH; je polarni, ale BF; je nepolarni.
Proc?

Ktera z techto molekul je polarni ?
(a) SiF,

(b)XeF,

(c)BF;

(d)SF,

Ktera z molekul BF;, NH; a H,O ma nulovy dipélovy moment ?

Ktera z molekul CO,, BeCl,, ICl,” a SF; ma nulovy dipolovy
moment ?

Pro€ ma molekula BeH, nulovy dipél, prestoze je vazba Be-H
polarni ?



Molekula H,O ma nenulovy dipélovy moment a molekula BeF, ma
nulovy dipélovy moment protoze

(a) Molekula H,0 ma linearni tvar, zatimco molekula BeF, je lomena.
(b)Molekula BeF2 ma linearni tvar, zatimco molekula H,O je lomena.
(c) fluor ma vyssi elektronegativitu nez kyslik.

(d)beryllium ma vyssi elektronegativitu nez kyslik.

Dipélovy moment molekuly CO, je nulovy, zatimco u molekuly
SO, je dipélovy moment nenulovy. Pro¢?



