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Effect of Lone Pairs

Bonding Lone
electron air
pair /‘ K P

Nuclei Nucleus

The bonding electrons are attracted to two nuclei whereas a
lone pair is attracted to only one nucleus. The nonbonding
electrons are localized on the central atom, so the area of
negative charge takes more space.
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Bond Angle Distortion from Lone
Pairs (10f3)

Effect of Lone Pairs on Molecular Geometry

No lone pairs One lone pair Two lone pairs

P Lo
107° 104.5°

NH; H,0
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Bond Angle Distortion from Lone

Pairs of3)
ﬁ 107°

Lone pair

Ideal tetrahedral Actual molecular
geometry geometry
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Bond Angle Distortion from Lone
Pairs of3)

104.5°
Ideal tetrahedral Actual molecular
geometry geometry
@Pearson Copyright © 2020 Pearson Education, Inc. All Rights Reserved
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Seesaw

‘F:
E:

@ Pearson

Two 90° lone pair—bonding
pair repulsions

Three 90° lone pair—bonding
pair repulsions

Axial lone pair Equatorial
Does not occur lone pair
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Electron geometry:
trigonal bipyramidal T-shaped

Molecular geometry:

Copyright © 2020 Pearson Education, Inc. All Rights Reserved
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Linear

@ Pearson

Electron geometry: Molecular geometry:
trigonal bipyramidal linear
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Square Pyramidal

Zl|:I
‘FE—Br—Fk:
/"N
:E: Z.F.:
Electron geometry: Molecular geometry:
octahedral square pyramidal
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38

11/26/19



Square Planar

@ Pearson

Electron geometry:
octahedral

Copyright © 2020 Pearson Education, Inc. All Rights Reserved

Molecular geometry:
square planar
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Electron and Molecular Geometries (104

Electron |Bonding |Lone |Electron Molecular |Approximate
Groups* |Groups |Pairs |Geometry |Geometry |[Bond Angles Example
2 2 0 |Linear |Linear 180° o=c=0: | @ @@
3 3 0 Trigonal Trigonal 120° F f
planar planar . o
:F—B—F: v’/g\.)
Trigonal ° 10=5—0: S
3 2 1 planar Bent <120 124 . o .
H 9
4 4 0 |Tetrahedral | Tetrahedral 109.8% |H—Cc—H @\\)
H

@ Pearson
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Electron and Molecular Geometries (24

Electron |[Bonding |Lone |Electron Molecular |Approximate
Groups* |Groups |[Pairs |Geometry |Geometry |Bond Angles Example
) H—N—H
Trigonal ° -
4 3 1 |Tetrahedral pyramidal <109.5 | s)
H
4 2 2 |Tetrahedral |Bent <109.5° H—O—H 4 \J
Jee iCl Q
Trigonal Trigonal 120° ’ g'l | .| @
5 5 0 bipyramidal |bipyramidal (quator'a[) . P— .C.l : .
90° (axial) | .7 |
ek 9

@ Pearson
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Electron and Molecular Geometries (34

Electron |Bonding |Lone |Electron Molecular | Approximate
Groups* |Groups |[Pairs |Geometry |Geometry |Bond Angles Example
F:
Trigonal <120° |
5 4 1 |bipyramidal |Seesaw (equatorial) F—S—F
<90° (axial) [ 9
F
.. *
. SF—Br—F: Q}—’—)
Trigonal ° . o
S 3 2 bipyramidal T-shaped <90 ;,|:;
o @
Trigonal . o e e
5 2 3 bipyramidal Linear 180 F—Xe—F @ Of‘)

@ Pearson
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Electron and Molecular Geometries (4 of4)

Electron |Bonding |Lone |Electron |Molecular |Approximate
Groups* |Groups |Pairs |Geometry |Geometry |Bond Angles Example
6 6 0 |Octahedral |Octahedral 90°
Square °
6 5 1 |Octahedral pyramidal <90
. ||: @
quare . N
6 4 2 |Octahedral planar 90 F ,_Xle F )
HH

*Count only electron groups around the central atom. Each of the following is considered one
electron group: a lone pair, a single bond, a double bond, a triple bond, or a single electron.
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Molecular Polarity ¢of2

No net dipole moment

000 (oo

T g

The O— C bond is polar. The bonding electrons are pulled

equally toward both O ends of the molecule. The net result is
a nonpolar molecule.
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Molecular Shape and Polarity
Net dipole moment
A
|
: ,
|
=
The H— O bond is polar. Both sets of bonding electrons
are pulled toward the O end of the molecule. Because the
molecule is bent, not linear, the net result is a polar molecule.
@Pearson Copyright © 2020 Pearson Education, Inc. All Rights Reserved
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