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VSEPR Principles

Electrons are negatively charged.

Because of their negative charge, electrons want to spread out as much as possible.
(i.e. they repel).

3. Valence electrons around a central atom minimize repulsion between themselves.

N —
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Imagine electron pairs (11) as the yellow balloon-like lobes around a central atom A.
If we had two electron pairs (11, 11), they would spread out linearly about A.

# of electron pairs: 2
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Imagine electron pairs (11) as the yellow balloon-like lobes around a central atom A.
If we had two electron pairs (11, 11), they would spread out linearly about A.
If we had three electron pairs (11, 11, 11), they would spread out triangularly about A.
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Electrons are negatively charged.

Because of their negative charge, electrons want to spread out as much as possible.
(i.e. they repel).

3. Valence electrons around a central atom minimize repulsion between themselves.
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Imagine electron pairs (11) as the yellow balloon-like lobes around a central atom A.
If we had two electron pairs (11, 11), they would spread out linearly about A.

If we had three electron pairs (11, 11, 11), they would spread out triangularly about A.

If we had four electron pairs (11, 11 , 11), they would spread out tetrahedrally about A.

# of electron pairs:
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Because of their negative charge, electrons want to spread out as much as possible.
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Imagine electron pairs (11) as the yellow balloon-like lobes around a central atom A.
If we had two electron pairs (11, 11), they would spread out linearly about A.

If we had three electron pairs (11, 11, 11), they would spread out triangularly about A.
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If we had five electron pairs (11, 11 , 11), they would spread out bi-pyramidally about A.
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Electrons are negatively charged.

Because of their negative charge, electrons want to spread out as much as possible.
(i.e. they repel).

3. Valence electrons around a central atom minimize repulsion between themselves.
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Imagine electron pairs (11) as the yellow balloon-like lobes around a central atom A.
If we had two electron pairs (11, 11), they would spread out linearly about A.
If we had three electron pairs (11, 11, 11), they would spread out triangularly about A.
If we had four electron pairs (11, 11, 11), they would spread out tetrahedrally about A.
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If we had six electron pairs (11, 11, 11), they would spread out octahedrally about A.
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What is an electron-pair anyway?

1. Alone pair on central atom A Aee
2. An atom bonded to central atom A A—X
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1. Alone pair on central atom A Aee
2. An atom bonded to central atom A A—X

The total number of electron-pairs about a central atom
Ais called the STERIC NUMBER (SN).
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What is an electron-pair anyway? Determine the SN for each:
SF, H,O CH,

1. Alone pair on central atom A Aee
2. An atom bonded to central atom A A—X

The total number of electron-pairs about a central atom
Ais called the STERIC NUMBER (SN).

C02 SOZ Xe F2
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What is an electron-pair anyway? Determine the SN for each:
SF, H,O CH,

1. Alone pair on central atom A Aee
2. An atom bonded to central atom A A—X

The total number of electron-pairs about a central atom
Ais called the STERIC NUMBER (SN).

C02 SOZ Xe F2

Start by drawing the Lewis
structure for each
molecule.

GoO

SN =
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What is an electron-pair anyway? Determine the SN for each:
SF, H,O CH,

1. Alone pair on central atom A Aee
2. An atom bonded to central atom A A—X

The total number of electron-pairs about a central atom
Ais called the STERIC NUMBER (SN).

C02 SOZ XeF2
® .60 .. .. ..
: : O=C=0 O=S—O0: :Br—Xe—Br
Start by drawing the Lewis . P AT
structure for each
molecule.

GoO

SN =
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What is an electron-pair anyway?

1. Alone pair on central atom A Aee
2. An atom bonded to central atom A A—X

The total number of electron-pairs about a central atom
Ais called the STERIC NUMBER (SN).

Then count number of lone
m) pairs and bonded atoms

Start by drawing the Lewis
structure for each

molecule. about central atom — SN

Determine the SN for each:

SF, H,O CH,

SN = SN = SN =
CO, SO, XeF;
® .0 . . .
O=C=Q Q=8—0: :Br—Xe—Br
SN = SN = SN =
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What is an electron-pair anyway?

1. Alone pair on central atom A Aee
2. An atom bonded to central atom A A—X

The total number of electron-pairs about a central atom
Ais called the STERIC NUMBER (SN).

Then count number of lone
m) pairs and bonded atoms
about central atom — SN

Start by drawing the Lewis
structure for each
molecule.

-

Determine the SN for each:

SF, H,O CH,4
' F: H
F—,_é—F H—O—H H—G—h
i !
SN=5 SN=4 SN=4
CO, SO, XeF;
S=0=0  §=8—07 e
SN =2 SN =3 SN=5
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What is an electron-pair anyway? N\

1. Alone pair on central atom A Ace This information gives us the

2. An atom bonded to central atom A A—X > electron-pair geometry about the
central atom (A).

The total number of electron-pairs about a central atom

Ais called the STERIC NUMBER (SN). _J
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What is an electron-pair anyway? N\
1. Alone pair on central atom A Ace This information gives us the
2. An atom bonded to central atom A A—X > electron-pair geometry about the
central atom (A).
The total number of electron-pairs about a central atom
Ais called the STERIC NUMBER (SN). _J
SN = 2 3

LINEAR TRIGONAL PLANAR TETRAHEDRAL TRIGONAL BIPYRAMID OCTAHEDRAL
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN) =)
about the central atom.

Determine the molecular geometry of each:
SF, H,O CH,
: F : T
F—.é—F H—O—H H—(I)—H
: IIZ : H
SN =5 SN=4 SN =4
CO, SO, XeBr,
6=c=5 5867 E—erd
SN =2 SN =3 SN =5
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN) =) From the SN value, determine -

about the central atom. the electron-pair geometry.
Determine the molecular geometry of each:
SF, H,O CH,
: F : T
F—.é—F H—O—H H—(I)—H
: IIZ : H
SN =5 SN=4 SN=4
CO, SO, XeBr,
6=0=5 5857 e
SN =2 SN =3 SN =5
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN) =) From the SN value, determine If no lone pairs, then electron-pair
about the central atom. the electron-pair geometry. geometry = molecular geometry.
Determine the molecular geometry of each:
SF, H,O CH,
: F : T
F—,é—F H—O—H H—(l)—H
: IIZ : H
SN=5 SN=4 SN=4
CO, SO, XeBr,
0=0=0 6=5—5% 81— Yo
SN=2 SN=3 SN=5
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN)
about the central atom.

From the SN value, determine
the electron-pair geometry.

SF,

SN =2, linear

Determine the molecular geometry of each:

H,O CH,4
|
H—O—H H—C—H
H
SN =4 SN =4, tetrahedral
SO, XeBr,
=957  bi-xe-br
SN=3 SN=5

If no lone pairs, then electron-pair
geometry = molecular geometry.
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN) =) From the SN value, determine If no lone pairs, then electron-pair
about the central atom. the electron-pair geometry. geometry = molecular geometry.
= S — F— Let’s redraw these to reflect the
etermine the molecular geometry of each: molecular geometry.
SF, H,O CH,
.I. . T
F_ —F H—é—H | C..,,"
oo '-? 00 oo H/ \ H
i ¢ H
SN =5 SN=4 SN = 4, tetrahedral
CO, SO, XeBr,
s 5=2—5% Br—Xerbr:
SN = 2, linear SN =3 SN=5
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN) =) From the SN value, determine If no lone pairs, then electron-pair
about the central atom. the electron-pair geometry. geometry = molecular geometry.
= S — — Let’s redraw these to reflect the
etermine the molecular geometry of each: molecular geometry.
SF, H,O CH,
H - If lone pairs, then place lone pair to
s H—O—H . minimize interactions.

00 :-I . 00 oo H/ \I:IH l

R And then find molecular geometry.
SN =5 SN=4 SN = 4, tetrahedral

COQ 802 XGBFZ

s 5=2—5% Br—Xerbi:

SN = 2, linear SN =3 SN=5
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN) =) From the SN value, determine If no lone pairs, then electron-pair
about the central atom. the electron-pair geometry. geometry = molecular geometry.

S—— — o = Let’s redraw these to reflect the
etermine the molecular geometry of each: molecular geometry.
SF, H,O CH,
o H - If lone pairs, then place lone pair to
IS H— O L minimize interactions.
| F " H” \I':IH 3
3 And then find molecular geometry.
SN=5 SN=4 SN = 4, tetrahedral
CO; SO XeBr; Would be best to put
180° . @ .0 v el lone pair electrons
O0=C=0 0=S—0: :Br—Xe—Br: (1L) in one of these
.o .o oo three positions for
SN = 2, linear SN =3 SN =5 SN=2
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN) =) From the SN value, determine If no lone pairs, then electron-pair
about the central atom. the electron-pair geometry. geometry = molecular geometry.

S—— — o = Let’s redraw these to reflect the
etermine the molecular geometry of each: molecular geometry.
SF, H,O CH,
o H - If lone pairs, then place lone pair to
IS H— O L minimize interactions.
| VF - HT 3
3 And then find molecular geometry.
SN = 5, see-saw SN=4 SN = 4, tetrahedral
CO; SO XeBr; Would be best to put
180° . @ .0 v el lone pair electrons
O0=C=0 0=S—0: :Br—Xe—Br: (1L) in one of these
.o .o oo three positions for
SN = 2, linear SN =3 SN =5 SN=2
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN) =) From the SN value, determine If no lone pairs, then electron-pair
about the central atom. the electron-pair geometry. geometry = molecular geometry.

S—— — o = Let’s redraw these to reflect the
etermine the molecular geometry of each: molecular geometry.
SF, H,O CH,
) H If lone pairs, then place lone pair to
| wF W 1095 | - minimize interactions
S J<120° /O\ /C"'luH .
| F H s H HT N, 1 ]
3 And then find molecular geometry.
SN = 5, see-saw SN =4, bent SN =4, tetrahedral
CO SO; XeBr; You can put the lone
180° . ® .0 . pair electrons (1) in
6=C=6 0=S—O0: -Br—Xe—Br: any of these four
.o .o oo positions for
SN = 2, linear SN =3 SN =5 e
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN) =) From the SN value, determine If no lone pairs, then electron-pair
about the central atom. the electron-pair geometry. geometry = molecular geometry.

S — P Let’s redraw these to reflect the
etermine the molecular geometry of each: molecular geometry.
SF, H,O CH,
. H If lone pairs, then place lone pair to
ém\\l:zoo Qo@ N (|3 - minimize interactions.
| F H o H HT 1 ]
- And then find molecular geometry.
SN = 5, see-saw SN =4, bent SN =4, tetrahedral
CO; SO XeBr; You can put the lone
180° @ . pair electrons (1) in
N~ :Br—Xe—Br: any of these three
O=C=0 _S A S Ui
oo oo 070 positions for
SN = 2, linear SN = 3, bent SN=5 SN'=3.
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HOW TO FIND THE MOLECULAR GEOMETRY

Find the steric number (SN) =) From the SN value, determine If no lone pairs, then electron-pair
about the central atom. the electron-pair geometry. geometry = molecular geometry.

S — PR —— Let’s redraw these to reflect the
etermine the molecular geometry of each: molecular geometry.
SF, H,O CH,
. H If lone pairs, then place lone pair to
ém\\zmo Qo@ N (|3 - minimize interactions.
| F H s H HT 1 ]
3 And then find molecular geometry.
SN = 5, see-saw SN =4, bent SN =4, tetrahedral
CO; SO, XeBr; Would be best to put
180° @ o0 ?r@ the three lone pair
b‘= C= O CChXe electrons (11) in these
- - oéfoo\o érQ three positions for
SN = 2, linear SN = 3, bent SN =5, linear 2=




