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|. Bond Formation

e Helpful tool: Lewis Formulas
e (Goal of most chemical bonds: Give an atom
a noble gas electron configuration

Two ways of doing this:
1. Transfer electrons from one atom to another (IONIC

BONDING)
= el i ,
2. Share electrons between atoms (COVALENT
BONDING)
Single Bond Double Bond Triple Bond
Bond length (A) 1.54 A 1.34 A 1.21 A
Shorter Bonds

Bond energy (kJ/mol) 346 602 835

Stronger Bonds
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Covalent Bonding: A Closer Look
- <

H,

(c)
£ 2007 Thomeon Highes Education

Fig. 7-3, p. 259

Too close together;

T repulsive forces dominate
B

o0 Attractive and repulsive
% forces are equal; most
oo OF stable arrangement (bond)
g

R7

<]

5]

_

Q

A=

436 )
= mol | Hy molecule

Too far apart; weak
attractive force; no bon

J

0.74 A

Increasing internuclear distance ——»

© 2007 Thomson Higher Education

Fig. 7-4, p. 259




[l. Lewis Structures

e Lewis Structures

Lewis structures show where the valence
electrons are located in a molecule with
covalent bonds

e CQOctet Rule

Atoms in molecules and polyatomic ions tend
to be surrounded by eight electrons

e The best Lewis structures are formed simply
by combining unpaired electrons from Lewis

\ symbols (not always possible, however) /

1)

2)
3)
4)

5)
6)

General Steps in Writing Lewis Structures
Draw a skeletal structure of the molecule.
Which atom is the central atom?
» central atom is often the element farthest to the left and/or lowest in
the periodic table.
» central atom is often the element listed first in the formula
e central atom is often the element in the compound for which there
is only one atom.
» hydrogen is never the central atom.
Count the total number of valence electrons in all the atoms. Make
sure to add/subtract electrons if the molecule is a polyatomic ion.
Draw single bonds between the central atom and the surrounding
atoms.
Fill the octets of the atoms bonded to the central atom.
 Remember that hydrogen only needs 2 electrons in its outer shell,
not 8!
Put leftover electrons on the central atom as lone pairs.*
If central atom doesn’t have an octet, make double or triple bonds.**
*  Atoms in and beyond the third period may have an expanded octet (i.e.,
more than 8 electrons in their outer shell)!
**  Remember that atoms in Groups IIA and IlIA don't need an octet.




lIl. Formal Charge

Formal Charge -

e Compares number of valence electrons for an atom
in a Lewis structure with the free atom (group #)

e Sum of formal charges = charge on molecule

e Trick: Give all lone pairs to the atom. Give half of
the bond pair electrons to each atom in the bond.

e Always try to minimize the non-zero formal charge
within a molecule

e When possible, always place the negative formal
charge on the more electronegative element

V. Resonance
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V. Polarity

Compare Cl, and IBr

Maost polar Least polar
H—F H—CI H—Er H—I
EN: 2.1 4.0 21 3.0 2.1 28 2.1 25
N e S S =
AlEN) 1.9 0.4 0. 0.4

o B 4
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When is a bond truly covalent?
When the electronegativities of the atoms are the same.

F—Br F—Cl Cl—1I Cl—Br Cl—Cl F—F
EN: 40 2.8 40 3.0 30 25 3.0 28 3.0 3.0 40 40
O ) o et T

A(EN):
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