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Valence Shell Electron Pair Repulsion

Linear Trigonal-planar

: ; 120°

AX, AX;
Example: BeF, Example: BF;
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Tetrahedral

Example: CF,

Trigonal bipyramidal Octahedral

A

D 4

90°

120°

AXs AXg
Example: PF; Example: SFq

Fig. 8-5, p. 369



Valence Shell Electron Pair Repulsion

Linear Trigonal-planar

AN
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/\ 120°
AX, AXy
Example: BeF, Example: BF;
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Tetrahedral

AN

| ;109.5':

AX,
Example: CF,

Trigonal bipyramidal

L

Example: PF;

Octahedral

Example: SF

Valence Shell — bonds and lone pairs
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Valence Shell Electron Pair Repulsion

Linear Trigonal-planar
180°
m 120°
AX, AX,
Example: BeF, Example: BF,
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2 groups 3 groups

Tetrahedral Trigonal bipyramidal Octahedral

& G

Example: CF,

Example: SF

4 groups 5 groups 6 groups

Valence Shell — bonds and lone pairs

Fig. 8-5, p. 369



3 “groups” of valence shell electrons

Lewis structure, one resonance
structure, electron-pair Molecular structure,
geometry = trigonal planar trigonal planar

® Brooks/Cole, Cengage Learning
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Linear Trigonal-planar

180°

: : 120°

AX, AXy
Example: BeF, Example: BF;
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Tetrahedral
| ': 109.5°

AX,
Example: CF,

Trigonal bipyramidal

120°

Example: PF;

Octahedral

AXg
Example: SFg

Fig. 8-5, p. 369



Tetrahedral

: 109.5°

Methane, CH,
4 bond pairs
no lone pairs

(a)

@ Brooks/Cole, Cengage Learning Fig 8'6, p 371



Trigonal pyramidal
Molecular Geometry

v

Tetrahedral
Electron Pair
Geometry 107.5°

Ammonia, NH;
3 bond pairs
1 lone pair

(b)

® Brooks/Cole, Cengage Lea Fig. 8-6, p. 371



Bent

Molecular Geometry

Tetrahedral
Electron Pair
Geometry / 104.5°

Water, H,0
2 bond pairs
2 lone pairs

()

® Brooks/Cole, Cengage Lea Fig. 8-6, p. 371



%

When asked for molecular geometry

Always determine electron pair geometry first

—

Lewis structure

|
H

H
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{ : ?
O""w/ / J
H P \ H 3 v

H

Electron-pair geometry, Molecular geometry,
tetrahedral trigonal pyramidal

Example 8-7, p. 371



When asked for molecular geometry
Always determine electron pair geometry first

- -+
T |
FoiB| — | g —
i
F:
Lewis structure Electron-pair geometry, Molecular geometry,

tetrahedral
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bent or angular

Example 8-7, p. 371



FIVE ELECTRON PAIRS
Electron-Pair Geometry = trigonal bipyramidal

Trigonal bipyramidal . Seesaw

Linear

N

PFg SF, XeF,
5 bond pairs 4 bond pairs 3 bond pairs 2 bond pairs
No lone pairs 1 lone pair 2 lone pairs 3 lone pairs
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Fig. 8-8, p. 372



SF
6 bond pairs
No lone pairs
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Octahedral

SIX ELECTRON PAIRS
Electron-Pair Geometry = octahedral

/ Square pyramidal
A
N 4

BrFg
5 bond pairs
1 lone pair

"A“ Square.: .planar

N §

XeF,
4 bond pairs
2 lone pairs

Fig. 8-8, p. 372



FIVE ELECTRON PAIRS
Electron-Pair Geometry = trigonal bipyramidal

Trigonal bipyramidal . Seesaw . T-shaped Linear
PFs SF, CLF, XeF,
5 bond pairs 4 bond pairs 3 bond pairs 2 bond pairs
No lone pairs 1 lone pair 2 lone pairs 3 lone pairs

SIX ELECTRON PAIRS
Electron-Pair Geometry = octahedral

@ Octahedral #A“ Square pyramidal "A“ Squar:'planar
* D 4 NV S

SFg BrFg XeF,
6 bond pairs 5 bond pairs : 4 bond pairs
No lone pairs 1 lone pair 2 lone pairs
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Fig. 8-8, p. 372



What is the molecular geometry
of IC1,7

1) Tetrahedral

2) Trigonal pyramidal
3) Square planar

4) Octahedral

15
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°

© I H
L | CLs
- = 90°
Electron-pair geometry, Molecular geometry,
octahedral square planar
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Example 8-8, p. 373



What is the molecular geometry
of CO,?

1) Bent
2) Linear
3) Tetrahedral

17



Lewis structure,
electron-pair
geometry = linear
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180°

[\

Molecular structure, linear

p- 373



Lewis structure, one resonance
structure, electron-pair Molecular structure,
geometry = trigonal planar trigonal planar
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Lewis structure, one
resonance structure,
electron-pair geometry
= trigonal planar
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115°

Molecular structure,
angular or bent

p. 374



Lewis structure, one

resonance structure, 115°
electron-pair geometry Molecular structure,
= trigonal planar angular or bent
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Same for ozone O,
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H—S—C—C—C—0—H

Cysteine, HSCH,CH(NH,)CO,H
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Unequal sharing of the bonding electron pair

Fig. 8-9, p. 375



Polarity

Unequal sharing of the bonding electron pair

Fig. 8-9, p. 375
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Lt B

H,, totally covalent HF, polar covalent LiF, ionic
Ay =0 Ay =4.0—2.2=1.8 Ay = 4.0 — 1.0 = 3.0

>

Increasing ionic character
@ Brooks/Cole, Cengage Learning

Fig. 8-10, p. 376



[l<10 [ J15-19 [ ]2.5-2.9
1.0-1.4 [ ]2.0-2.4 []3.0-4.0
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Fig. 8-11, p. 376



Even compounds with high
electronegativity differences
are not 100% ionic.

100
LiF

75
@ NaCl
]
(T
=
S 50
o=
c
=
~

25 HCL

IBr
1 2 3

Electronegativity difference
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A Closer Look, p. 378



