Announcements
Wednesday, December 02, 2009

Exam 3 is next Monday, Dec 7 covering 6.7-6.8, and
chapters 7-9 (through today's lecture).

MasteringChemistry due dates (all at 11:59 pm)
= Ch 8: Wed, Dec 2 (tonight)
= Ch 9: now due Fri, Dec 11 - | will mark the
guestions that are Exam 3 material

Final exam information (including a list of topics to
study) is posted to the webpage under handouts.
= Exam is comprehensive
= 70 multiple choice questions, 110 minutes
= NO programmable calculators - buy a non-
programmable scientific calculator now if you
have not yet
= Wed Dec 16 1:30 pm - 3:30 pm
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Covalent bonding

Covalent bond:
= pair of shared electrons between two nonmetal
atoms, dmg_li’ng
= what holds the atoms together in a molecule

Formation of H, from 2 H atoms: / Ze
He of —> H=H = H—H

ls! each Hhas occess to 2~ lone
Formation of H,O from 2 H atoms and 1 O atom: o

H®:®H — H.'-(_)._‘-H = ¥—~o9H

Formation of O, from 2 O atoms: Jouble bond
:O——920: —> :0:20:¢ = ._D::-O"
DS :

Formation of N, from 2 N atoms:

M o —> INEN:
: : Ariple bod

Notice the octet rule still applies to the main group
elements (except H and He - they are stable with only 2
electrons - duet rule.)

Always be sure that all the atoms' original valence

electrons are represented in the Lewis structure C )
CoHa:  2(&) « 4(1) = 12 ve. dotel in fhis moleade
N B M
C’—C\ 17 ve sL,\mm i 4')(Y‘MC‘}U-IF»
ne 4
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Bond polarity

Lewis theory oversimplifies the behavior of shared
electrons in many cases.

HF: or H-F:

In H—F, the pair of electrons is not equally shared
between H and F.

metald plates

S+
o

&

A -

&

o

Wy
J) (g )
¢

.
>

@

ca
4

. .
OH @F

HE malaciilas alion
i MOieCuies angn

‘ with an electric field

Copyright © 2008 Pearson Prentice Hall, Inc.

More
5 areeck della = "(Mrh'eo—‘ eleiﬁ::f\uj

. +
HF contains a polar covalent bond, o
where the fluorine has more

Jes
electron density than the hydrogen. ef

h¢
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: ‘ farh‘ap
tharges
The polar/covalent bond is an intermediate between:

= pdre covalent bonds: €~ equﬂ.j shared

* jonic bonds: ¢- transferred N (07
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Electronegativity %

Electronegativity: the ability of an atom to attract
electrons to itself in a chemical bond

= Pauling scale: 4 is most electronegative (F) and O is
the least electronegative

Trends in Electronegativity

f’ure covalewt bon&
C—H AEN:=0.4

Copyright © 2008 Pearson Prentice Hall, Inc.

Electronegativity is another periodic property, opposite
of atomic size:

= Going across a period, EN increases
= Going down a column, EN decreases
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Bond polarity and dipole moment

Electronegativity difference determines the polarity of
the bond:

The Continuum of Bond Types

Pure (nonpolar) Polar
covalent bond covalent bond lomic bond
Electrons shared Electrons shared Electrons
equally unequally transferred
Y - M B ‘.
I | |
3 i |
0.0 _0‘4_J L) 0.4 2.0 33
Electronegativity difference, AEN
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am) Aenhical atoms
Cl—Cl AEN =0 - The bond is pure (nonpolar) covalent.

HCI: AEN = 0.9 - The bond is polar covalent.
3.0~ 2.\ -
NaCl: AEN = 2.1 - The bond is ionic.

Which molecule is more poIar,@)r CIF?

%»\- 'H %_ S_\_

'H - F C»Q r —_+—> J;r‘,e momeud
2.0 Y0 2.0 4.0 onreow Polits 4
AEN [ﬂ AED (-0 more EN afom
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Lewis structures of molecular compounds

1. Draw the correct skeleton structure, connecting
atoms with single bonds. (H's are always terminal,

more EN atoms tend to be terminal) S
BcwofE
CH,O0: 5 HCN:
I
c b4—C— N
0o Sy

2. Calculate the total number of valence electrons.

CH,0: 4420\ +¢6 - l’L HCN: 4446 = Jo

3. Distribute remaining electrons, filling octets.

.. H’t— N oo weaney @ ”
3 y f;\;.
fc"\ ’C—T\/"‘.
RO b-con
%

4. Make double or triple bonds only if any atoms
lack an octet.

i\ H—C=N:
H,C\H
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Lewis structures of polyatomic ions

When calculating the total number of valence electrons,
account for the charge by adding or removing electrons
from the total.

a more e~
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Resonance structures: Lewis structures that are different
only by the location of electrons in the structure.
(Same # e7, same atom positions)
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