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VALENCE ELECTRONS
Electrons in the highest-energy
level or the outermost (largest n

value) orbitals.

ad-block N: (7 electrons, n = 2)

O: (8 electrons, n = 2)

Na: (11 electrons, n = 3)

S: (16 electrons, n = 3)

Ce | Pr |Nd |Pm [Sm |Eu |Gd |Tb | Dy |Ho | Er [Tm |¥b |Lu
b A > Br: (36 electrons, n = 4)

|Th [Pa | U |Np|Pu |Am|Cm|Bk | Cf | Es |Fm |Md|No | Lr




CHEMISTRY 161 - FALL 2019 Dr. Mioy T. Huynh

VALENCE ELECTRONS
Electrons in the highest-energy
level or the outermost (largest n

value) orbitals.

d-block N: (7 electrons, n = 2)
1522s22p3

O: (8 electrons, n = 2)
1522s22p*

Na: (11 electrons, n = 3)
1522522pb3s]

S: (16 electrons, n = 3)

f-block 1522522p83s23p*
Ce | Pr |Nd |Pm [Sm |Eu |Gd |Tb | Dy |Ho | Er [Tm |¥b |Lu
b A > Br: (36 electrons, n = 4)
Th|Pa U Np Pu Am Cms‘lka Cf | Es Fm Md No Lr 1522522p®3s23p®4523d194pb
< >
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VALENCE ELECTRONS
Electrons in the highest-energy
level or the outermost (largest n

value) orbitals.

d-block N: (7 electrons, n = 2)
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O: (8 electrons, n = 2)
1522s22p*
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VALENCE ELECTRONS
Electrons in the highest-energy
level or the outermost (largest n

value) orbitals.

d-block N: (7 electrons, n = 2)
1522s%2p3 = 5 valence e~

O: (8 electrons, n = 2)
1522s22p*

Na: (11 electrons, n = 3)
1522522pb3s]

S: (16 electrons, n = 3)

f-block 1522522p83s23p*
Ce | Pr |Nd |Pm [Sm |Eu |Gd |Tb | Dy |Ho | Er [Tm |¥b |Lu
b A > Br: (36 electrons, n = 4)
Th|Pa U Np Pu Am Cms‘lka Cf | Es Fm Md No Lr 1522522p®3s23p®4523d194pb
< >
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VALENCE ELECTRONS
Electrons in the highest-energy
level or the outermost (largest n

value) orbitals.

d-block N: (7 electrons, n = 2)
1522s%2p3 = 5 valence e~

O: (8 electrons, n = 2)
1522s%2p* = 6 valence e~

Na: (11 electrons, n = 3)
1522522pb3s]

S: (16 electrons, n = 3)

f-block 1522522p83s23p*
Ce | Pr |Nd |Pm [Sm |Eu |Gd |Tb | Dy |Ho | Er [Tm |¥b |Lu
b A > Br: (36 electrons, n = 4)
Th|Pa U Np Pu Am Cms‘lka Cf | Es Fm Md No Lr 1522522p®3s23p®4523d194pb
< >
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VALENCE ELECTRONS
Electrons in the highest-energy
level or the outermost (largest n

value) orbitals.

d-block N: (7 electrons, n = 2)
1522s%2p3 = 5 valence e~

O: (8 electrons, n = 2)
1522s%2p* = 6 valence e~

Na: (11 electrons, n = 3)
1522s22p®3s’ = 1 valence e~

S: (16 electrons, n = 3)

f-block 1522522p83s23p*
Ce | Pr |Nd |Pm [Sm |Eu |Gd |Tb | Dy |Ho | Er [Tm |¥b |Lu
b A > Br: (36 electrons, n = 4)
Th|Pa U Np Pu Am Cms‘lka Cf | Es Fm Md No Lr 1522522p®3s23p®4523d194pb
< >
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VALENCE ELECTRONS
Electrons in the highest-energy
level or the outermost (largest n

value) orbitals.

d-block N: (7 electrons, n = 2)
1522s%2p3 = 5 valence e~

O: (8 electrons, n = 2)
1522s%2p* = 6 valence e~

Na: (11 electrons, n = 3)
1522s22p®3s’ = 1 valence e~

S: (16 electrons, n = 3)

f-block 1522522p®3s23p* = 5 valence e~
Ce | Pr |Nd |Pm [Sm |Eu |Gd |Tb | Dy |Ho | Er [Tm |¥b |Lu
b A > Br: (36 electrons, n = 4)
Th|Pa U Np Pu Am Cms‘lka Cf | Es Fm Md No Lr 1522522p®3s23p®4523d194pb
< >
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VALENCE ELECTRONS
Electrons in the highest-energy
level or the outermost (largest n

value) orbitals.

d-block N: (7 electrons, n = 2)
1522s%2p3 = 5 valence e~

O: (8 electrons, n = 2)
1522s%2p* = 6 valence e~

Na: (11 electrons, n = 3)
1522s22p®3s’ = 1 valence e~

S: (16 electrons, n = 3)

f-block 1522522p®3s23p* = 5 valence e~
Ce | Pr |Nd |Pm [Sm |Eu |Gd |Tb | Dy |Ho | Er [Tm |¥b |Lu
b A > Br: (36 electrons, n = 4)
Th|Pa U Np Pu Am Cms‘lka Cf | Es Fm Md No Lr 1522522p%3s23p®4s23d194pb
< >
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VALENCE ELECTRONS
Electrons in the highest-energy
level or the outermost (largest n

value) orbitals.

d-block N: (7 electrons, n = 2)
1522s%2p3 = 5 valence e~

O: (8 electrons, n = 2)
1522s%2p* = 6 valence e~

Na: (11 electrons, n = 3)
1522s22p®3s’ = 1 valence e~

S: (16 electrons, n = 3)

f-block 1522522p®3s23p* = 5 valence e~
Ce | Pr |Nd |Pm [Sm |Eu |Gd |Tb | Dy |Ho | Er [Tm |¥b |Lu
b A > Br: (36 electrons, n = 4)
|Th | Pa | U |[Np |Pu |Am|Cm| Bk | Cf | Es |[Fm [Md |No | Lr 152252263523 p64523d104pS
< >
of — 8 valence e~
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LEWIS STRUCTURES "RULES” Guided Example
Ammonia (NH3)
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Ammonia (NHs)

must equal the total number of valence electrons.
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Ammonia (NHs)
must equal the total number of valence electrons.

Atom Valence

N e
H 1e
H 1e
H 1e

Total 8 e
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Ammonia (NHs)
must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the N Se
central atom (never Hydrogen though). H Te

H 1e-

H 1e-

Total 8 e
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ELECTRONEGATIVITY

The ability for an atom to attract electrons to itself.

Be
15

1.2

Same trend as ionization energy (IE)!

Ca

e B EN decreases down a column.

Sr
1.0

Ba
0.9

EN increases across a row.

Ra
0.9
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Ammonia (NHs)
must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the N > e
central atom (never Hydrogen though). H Te

H 1e-

H 1e-

Total 8 e-
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

The least electronegative atom is usually the
central atom (never Hydrogen though).

Draw single bonds (“skeleton”).

Dr. Mioy T. Huynh

Guided Example

Ammonia (NH,)

Atom Valence

N S e
H 1e
H 1e
H 1e
Total 8 e-
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

The least electronegative atom is usually the
central atom (never Hydrogen though).

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Dr. Mioy T. Huynh

Guided Example

Ammonia (NH,)

Atom Valence

N S e
H 1e
H 1e
H 1e
Total 8 e-
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

The least electronegative atom is usually the
central atom (never Hydrogen though).

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Dr. Mioy T. Huynh

Guided Example

Ammonia (NH,)

Atom Valence

N S e
H 1e
H 1e
H 1e
Total 8 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Ammonia (NHs)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the N Se
central atom (never Hydrogen though). H Te

H 1e-

3. Draw single bonds (“skeleton”). H 1e
Total 8 e-

4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

5. Count electrons in Lewis structure.
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LEWIS STRUCTURES "RULES” Guided Example
1. The total number of electrons in the Lewis structure e ()
must equal the total number of valence electrons. e Wl e
2. The least electronegative atom is usually the N 0 €
central atom (never Hydrogen though). H Te
H 1e-
3. Draw single bonds (“skeleton”). H 1e-
: Total 8 e
4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).
5. Count electrons in Lewis structure. .o
N
0N
H”~| ~H
H
1 single bond = 2 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Ammonia (NHs)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the N Se
central atom (never Hydrogen though). H Te

H 1e-

3. Draw single bonds (“skeleton”). H 1e
Total 8 e-

4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

1 lone pair=2 e-

5. Count electrons in Lewis structure. \

1 single bond = 2 e-




CHEMISTRY 161 - FALL 2019 Dr. Mioy T. Huynh

LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Ammonia (NHs)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the N Se
central atom (never Hydrogen though). H Te

H 1e-

3. Draw single bonds (“skeleton”). H 1e
Total 8 e-

4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

1 lone pair=2 e-

5. Count electrons in Lewis structure. \ Electrons in
N Lewis
H/ | \H structure
H =8 e

1 single bond = 2 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Ammonia (NHs)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the N Se
central atom (never Hydrogen though). H Te

H 1e-

3. Draw single bonds (“skeleton”). H 1e
Total 8 e-

4. Fulfill octet rule for each atom (8 electrons around

each) by adding lone pairs (sets of 2 electrons). 1 lone pair = 2 e~

5. Count electrons in Lewis structure. \ Electrons in
N Lewis
. . 0N
6. If electrons in Lewis structure equals total number H | H structure

of valence electrons, then done. H =8¢

1 single bond = 2 e-
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LEWIS STRUCTURES “RULES” Guided Example
1. The total number of electrons in the Lewis structure Ammonia (NH)
must equal the total number of valence electrons. Atom Valence
2. The least electronegative atom is usually the N Se
central atom (never Hydrogen though). H Te
H 1e-
3. Draw single bonds (“skeleton”). H 1 e
: Total 8 e
4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).
5. Count electrons in Lewis structure. .o
Make sure
N sum of FC
6. If electrons in Lewis structure equals total number H™ | "H equaltotal
of valence electrons, then done. H SIEIEE
7. Assign formal charges (FC) on each atom. FC = (valence e-) — (# bonds) — (# lone e")
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

The least electronegative atom is usually the
central atom (never Hydrogen though).

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

If electrons in Lewis structure equals total number
of valence electrons, then done.

Assign formal charges (FC) on each atom.

Dr. Mioy T. Huynh

Guided Example

Ammonia (NH,)

Atom Valence

N Se-
H 1e
H 1e
H 1e
Total 8 e
FC(N)=(5€e)—- (3 bonds)—-(2lonee”)=0
FC(H)=(1e)—-(1bonds)—-(0lonee”)=0
° Make sure
N sum of FC
H | H equal total
H charge.

FC = (valence e~) — (# bonds) — (# lone e")
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LEWIS STRUCTURES “RULES” Guided Example
Carbon Monoxide (CO)
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LEWIS STRUCTURES “RULES” Guided Example
Carbon Monoxide (CO)

1. The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Atom Valence
C 4 e
O 6 e

Total 10 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Carbon Monoxide (CO)

must equal the total number of valence electrons.

Atom Valence

2 The leastelectronegative-atom-is-usually-t C 4 e
| central-atom-{never Hydrogen-though)- O 6 e
Total 10 e
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LEWIS STRUCTURES "RULES”
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1. The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

coptralatopfrovor Hudrooon fnopal

3. Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Guided Example

Carbon Monoxide (CO)

Atom Valence

C 4 e
@) 6e
Total 10 e-
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LEWIS STRUCTURES "RULES”

Dr. Mioy T. Huynh

1.

coptralatopfrovor Hudrooon fnopal

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

Guided Example

Carbon Monoxide (CO)

Atom Valence

C 4 e
@) 6e
Total 10 e-

1 lone pair=2 e-
: C—0O : Electrons in
°° °° Lewis

structure
=14 e~

1 single bond = 2 e-
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LEWIS STRUCTURES "RULES”
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1.

comtral oo fnonor sdeoaon thonan

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

If electrons in Lewis structure do not equal total
number of valence electrons, try double bond.

Guided Example

Carbon Monoxide (CO)

Atom Valence

C 4 e
@) 6e
Total 10 e-

1 lone pair=2 e-
: C—0O : Electrons in
°° °° Lewis

structure
=14 e-

1 single bond = 2 e-
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LEWIS STRUCTURES "RULES”

Dr. Mioy T. Huynh

1. The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

coptralatopfrovor Hudrooon fnopal

3. Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Guided Example

Carbon Monoxide (CO)

Atom Valence

C 4 e
@) 6e
Total 10 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Carbon Monoxide (CO)

must equal the total number of valence electrons.

Atom Valence

O The least alact ; o i N C 4 e
| central-atom-(neverHydrogenthough)- O 6e
Total 10e-

3. Draw single bonds (“skeleton”).

4. Fulfill octet rule for each atom (8 electrons around

each) by adding lone pairs (sets of 2 electrons). 1 lone pair = 2 e-

5. Count electrons in Lewis structure. C=—Q0 Electrons in
°e °e Lewis
structure
=12 e

1 double bond =4 e-
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LEWIS STRUCTURES "RULES”

1. The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

comtral oo fnonor sdeoaon thonan

3. Draw single bonds (“skeleton”).

4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

5. Count electrons in Lewis structure.

6. If electrons in Lewis structure still do not equal total
number of valence electrons, try triple bond.

Dr. Mioy T. Huynh

Guided Example

Carbon Monoxide (CO)

Atom Valence

C 4 e
@) 6e
Total 10 e-

1 lone pair=2 e-

C:O Electrons in

*° °° Lewis

structure
=12 e

1 double bond =4 e-
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

comtral oo fnonor sdeoaon thonan

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

If electrons in Lewis structure still do not equal total
number of valence electrons, try triple bond.

Dr. Mioy T. Huynh

Guided Example

Carbon Monoxide (CO)

Atom Valence

C 4 e
O 6 e
Total 10 e~
:C=0:




CHEMISTRY 161 - FALL 2019 Dr. Mioy T. Huynh

LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Carbon Monoxide (CO)
must equal the total number of valence electrons.

Atom Valence

O The least alact ; | . N C 4 e
| central-atom-{neverHydrogen-though)- O 6e
Total 10e-

3. Draw single bonds (“skeleton”).

4. Fulfill octet rule for each atom (8 electrons around

each) by adding lone pairs (sets of 2 electrons). 1 lone pair = 2 e-

.

5. Count electrons in Lewis structure. :C=0: Electronsin
Lewis
6. If electrons in Lewis structure still do not equal total structure
number of valence electrons, try triple bond. =10 e-

1 triple bond = 6 e-
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LEWIS STRUCTURES "RULES”

1. The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

comtral oo fnonor sdeoaon thonan

3. Draw single bonds (“skeleton”).

4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

5. Count electrons in Lewis structure.

6. If electrons in Lewis structure equal total number of
valence electrons, then done.

Dr. Mioy T. Huynh

Guided Example

Carbon Monoxide (CO)

Atom Valence

C 4 e
@) 6e
Total 10 e-

1 lone pair=2 e-

. CEO . Electrons in
Lewis

structure
=10 e-

1 triple bond = 6 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Carbon Monoxide (CO)
must equal the total number of valence electrons.

Atom Valence

> Theleastelect ; o i N C 4 e
central-atom-(neverHydrogenthough)- O 6e
Total 10e-

3. Draw single bonds (“skeleton”).

4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Make sure

5. Count electrons in Lewis structure. : C:O e sumofFC
equal total

charge.
6. If electrons in Lewis structure equal total number of

valence electrons, then done.

7. Assign formal charges (FC) on each atom. FC = (valence e-) — (# bonds) — (# lone e")
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Carbon Monoxide (CO)
must equal the total number of valence electrons.

Atom Valence

> Theleastelect ; o i N C 4 e
central-atom-(neverHydrogenthough)- O 6e
Total 10e-

3. Draw single bonds (“skeleton”).

4. Fulfill octet rule for each atom (8 electrons around FC (C) = (4 &) — (3 bonds) — (2 lone &) = —1

each) by adding lone pairs (sets of 2 electrons). FC (O) = (6 &) — (3 bonds) — (2 lone e) = +1
Make sure
: . . — . fFC
5. Count electrons in Lewis structure. C=0: Zgﬁ;mtal
charge.

6. If electrons in Lewis structure equal total number of
valence electrons, then done.

7. Assign formal charges (FC) on each atom. FC = (valence e-) — (# bonds) — (# lone e")
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Carbon Monoxide (CO)
must equal the total number of valence electrons.

Atom Valence

> Theleastelect ; o i N C 4 e
central-atom-(neverHydrogenthough)- O 6e
Total 10e-

3. Draw single bonds (“skeleton”).

4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

@ Make sure
O . sum of FC
equal total

charge.

@
5. Count electrons in Lewis structure. :C

6. If electrons in Lewis structure equal total number of
valence electrons, then done.

7. Assign formal charges (FC) on each atom. FC = (valence e-) — (# bonds) — (# lone e")
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Sulfur Dioxide (SO)

must equal the total number of valence electrons.
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LEWIS STRUCTURES “RULES” Guided Example
Sulfur Dioxide (SO,)

1. The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Atom Valence

S 6e
@) 6e
@) 6 e

Total 18 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Sulfur Dioxide (SO)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the S 6e
central atom (never Hydrogen though). O 6e

O 6 e

Total 18 e~
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Sulfur Dioxide (SO)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the S oe
central atom (never Hydrogen though). O 6e
O 6 e
3. Draw single bonds (“skeleton”). Total 18 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Sulfur Dioxide (SO)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the S oe
central atom (never Hydrogen though). O 6e
O 6 e
3. Draw single bonds (“skeleton”). Total 18 e-

4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Sulfur Dioxide (SO)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the S oe
central atom (never Hydrogen though). O 6e
O 6 e
3. Draw single bonds (“skeleton”). Total 18 e-

4. Fulfill octet rule for each atom (8 electrons around

each) by adding lone pairs (sets of 2 electrons). 1 lone pair = 2 e~

.. Electronsin
5. Count electrons in Lewis structure. :0-—S—0: Lewis
00/ OC structure
=20 e"

1 single bond = 2 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Sulfur Dioxide (SO)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the S oe
central atom (never Hydrogen though). O 6e
O 6 e
3. Draw single bonds (“skeleton”). Total 18 e-

4. Fulfill octet rule for each atom (8 electrons around

each) by adding lone pairs (sets of 2 electrons). 1 lone pair = 2 e~

.. Electronsin
5. Count electrons in Lewis structure. :0-—S—0: Lewis
00/ OC structure
=20 e"

6. If electrons in Lewis structure do not equal total
number of valence electrons, try double bond.

1 single bond = 2 e-
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LEWIS STRUCTURES "RULES”

1. The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

2. The least electronegative atom is usually the
central atom (never Hydrogen though).

3. Draw single bonds (“skeleton”).

»4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Dr. Mioy T. Huynh

Guided Example

Sulfur Dioxide (SO,)

Atom Valence

S 6e
@) 6e
@) 6 e
Total 18 e-
O0=S—0
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Sulfur Dioxide (SO)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the S oe
central atom (never Hydrogen though). O 6e
O 6 e
3. Draw single bonds (“skeleton”). Total 18 e-

4. Fulfill octet rule for each atom (8 electrons around

each) by adding lone pairs (sets of 2 electrons). 1 lone pair = 2 e~

.. .. .. Electronsin
5. Count electrons in Lewis structure. O=S-—-—-0O: Lews

oc structure
6. =18 e~

1 double bond =4 e-
1 single bond = 2 e-




CHEMISTRY 161 - FALL 2019 Dr. Mioy T. Huynh

LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Sulfur Dioxide (SO)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the S oe
central atom (never Hydrogen though). O 6e
O 6 e
3. Draw single bonds (“skeleton”). Total 18 e-
4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).
L Electrons in
5. Count electrons in Lewis structure. O=S—(Q: lLews
.o structure
=18 e-

6. If electrons in Lewis structure equal total number of
valence electrons, then done.
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Sulfur Dioxide (SO)

must equal the total number of valence electrons.

Atom Valence

2. The least electronegative atom is usually the S °e
central atom (never Hydrogen though). O 6e
O 6 e
3. Draw single bonds (“skeleton”). Total 18 e-
4. Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).
5. Count electrons in Lewis structure. O=S—O : O—S:O

6. If electrons in Lewis structure equal total number of But we arbitrarily chose the left O to be

valence electrons, then done. double-bonded. ..
We could’ve also chosen the right O.
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

The least electronegative atom is usually the
central atom (never Hydrogen though).

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

If electrons in Lewis structure equal total number of
valence electrons, then done.

Dr. Mioy T. Huynh

Guided Example

Sulfur Dioxide (SO,)

Atom Valence

S 6 e
O 6 e
O 6 e
Total 18 e~

é:.s.—é: — :é—.s.:é

RESONANCE: multiple valid Lewis structures
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

The least electronegative atom is usually the
central atom (never Hydrogen though).

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

If electrons in Lewis structure equal total number of
valence electrons, then done.

Dr. Mioy T. Huynh

Guided Example

Sulfur Dioxide (SO,)

Atom Valence

S 6 e
O 6 e
O 6 e
Total 18 e~

O=S—0: +«—:0—S=0
RESONANCE: multiple valid Lewis structures

The real structure is an average of the
multiple resonance structures.
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

The least electronegative atom is usually the
central atom (never Hydrogen though).

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

If electrons in Lewis structure equal total number of
valence electrons, then done.

Assign formal charges (FC) on each atom.

Guided Example

Sulfur Dioxide (SO,)
Atom Valence
S 6 e
O 6 e
O 6 e

Total 18 e~

FC (S)=(6e)— (3 bonds)— (2 lone e7) = +1
FC (O)=(6e)—(2bonds)—(4lonee’)=0
FC (O) = (6 e)— (1 bonds) — (6 lone e7) = —1

O=S—0: +«—:0—S=0
RESONANCE: multiple valid Lewis structures

The real structure is an average of the
multiple resonance structures.
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Dr. Mioy T. Huynh

LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

The least electronegative atom is usually the
central atom (never Hydrogen though).

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

If electrons in Lewis structure equal total number of
valence electrons, then done.

Assign formal charges (FC) on each atom.

Guided Example

Sulfur Dioxide (SO,)
Atom Valence
S 6 e
O 6 e
O 6 e

Total 18 e~

.. = ° @ ..
Q:S—Q: — :Q—S:O

RESONANCE: multiple valid Lewis structures

The real structure is an average of the
multiple resonance structures.
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Cyanide (CN-)

must equal the total number of valence electrons.
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Dr. Mioy T. Huynh

Guided Example

Cyanide (CN-)

Atom Valence

C 4 e

N S e—
charge 1e-

Total 10 e-
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LEWIS STRUCTURES "RULES”

1. The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

contral oo trovor Hudeoaon thonon

Dr. Mioy T. Huynh

Guided Example

Cyanide (CN-)

Atom Valence

C 4 e

N S e—
charge 1e-

Total 10 e-
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LEWIS STRUCTURES "RULES”

1.

2-

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Dr. Mioy T. Huynh

Guided Example

Cyanide (CN-)

Atom Valence

C 4 e-
N S e—
charge 1e-
Total 10 e-
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LEWIS STRUCTURES "RULES”

1.

2-

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

Dr. Mioy T. Huynh

Guided Example

Cyanide (CN-)

Atom Valence

C 4 e-
N S e—
charge 1e-
Total 10 e-

1 lone pair =2 e- .
.o Electrons in

sC—=N: Lewis
structure
=14 e-

1 single bond = 2 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Cyanide (CN-)

must equal the total number of valence electrons.

Atom Valence

5 C 4 e-
N S e—

charge 1e-

3. Draw single bonds (“skeleton”). Total 10e-

4. Fulfill octet rule for each atom (8 electrons around

each) by adding lone pairs (sets of 2 electrons). 1 lone pair = 2 e-

Electrons in

5. Count electrons in Lewis structure. ’ C_ ) Lewis
structure

6. If electrons in Lewis structure do not equal total =14 e

number of valence electrons, try double bond.

1 single bond = 2 e-
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LEWIS STRUCTURES "RULES”

1.

2-

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Dr. Mioy T. Huynh

Guided Example

Cyanide (CN-)

Atom Valence

C 4 e

N o e—

charge 1e-

Total 10 e-
C=N
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Cyanide (CN-)

must equal the total number of valence electrons.

Atom Valence

5 C 4 e-
N S e—

charge 1e-

3. Draw single bonds (“skeleton”). Total 10e-

4. Fulfill octet rule for each atom (8 electrons around

each) by adding lone pairs (sets of 2 electrons). 1 lone pair = 2 e~

Electrons in

5. Count electrons in Lewis structure. C_ Lewis
structure

6. If electrons in Lewis structure do not equal total =12e

number of valence electrons, try triple bond.

1 double bond =4 e-
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LEWIS STRUCTURES "RULES”

1.

2-

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Dr. Mioy T. Huynh

Guided Example

Cyanide (CN-)

Atom Valence

C 4 e

N o e—

charge 1e-

Total 10 e-
:C=N:
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

If electrons in Lewis structure equal total number of
valence electrons, then done.

Dr. Mioy T. Huynh

Guided Example

Cyanide (CN-)

Atom Valence

C 4 e-
N S e—
charge 1e-
Total 10 e-

1 lone pair=2 e- .
o Electrons in
+C=N: Lewis

structure
=10 e

1 triple bond = 6 e-
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LEWIS STRUCTURES "RULES” Guided Example

1. The total number of electrons in the Lewis structure Cyanide (CN-)

must equal the total number of valence electrons.

Atom Valence

9 C 4 e
N S e—
charge 1e-
3. Draw single bonds (“skeleton”). Total 10 e-
4. Fulfill octet rule for each atom (8 electrons around FC (C) = (4 &) — (3 bonds) — (2 lone &-) = —1
each) by adding lone pairs (sets of 2 electrons). FC (N) = (5 e7) — (3 bonds) — (2 lone e7) = 0
:C=N: Make sure
5. Count electrons in Lewis structure. T Sl @ ARG
equals total
charge.

6. If electrons in Lewis structure equal total number of
valence electrons, then done.

7. Assign formal charges (FC) on each atom. FC = (valence e-) — (# bonds) — (# lone e")
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LEWIS STRUCTURES "RULES”

1.

The total number of electrons in the Lewis structure
must equal the total number of valence electrons.

Draw single bonds (“skeleton”).

Fulfill octet rule for each atom (8 electrons around
each) by adding lone pairs (sets of 2 electrons).

Count electrons in Lewis structure.

If electrons in Lewis structure equal total number of
valence electrons, then done.

Assign formal charges (FC) on each atom.

Dr. Mioy T. Huynh

Guided Example

Cyanide (CN-)

Atom Valence

C 4 e
N S e—
charge 1e-
Total 10 e-
©
:C=N:

Generally, it's best to put negative formal
charges on more EN atoms and positive
formal charges on less EN atoms.

But you can’t do that in this example.




