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Tonic Bonds
= Electrons are transferred
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A chloride
atom atom

Na + Cl

= Electronegativity differences are
generally greater than 1.7

= The formation of ionic bonds is
always exothermic!




Determination of
Tonic Character

Electronegativity
difference is not
the final
determination of
ionic character

Compounds are iohic
if they conduct
electricity in their
molten state

Maolten Sodium conducts electricity



Coulomb’'s Law

"The energy of interaction between a pair of
ions is proportional to the product of their
charges, divided by the distance between
their centers”

E=(2.31x107"J -nm)(Qlej
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Soditim
Chioride
Crystal
Lattice

Iionic compounds form solids ai ordinary: temperatures.

lionic compolunds! organize in| a characteristic crysial
latitice’ of: alternating positive: andl negative ions.




Estimate AH; for Sodium Chloride
Na(s) + 3 Cl.(g) > NaCl(s)

Lattice Energy -786 kJ/mol
Tonization Energy for Na 495 kJ/mol
Electron Affinity for Cl -349 kJ/mol
Bond energy of Cl, 239 kJ/mol
Enthalpy of sublimation for Na 109 kJ/mol

Na(s) = Nu(g) + 109 kJ

Na(g) 2 Na(g) + ¢ + 495 kJ
z Cly(9) = Ci(g) + 3(239 kJ)

Cl(g) +z > Ci(g) - 349 kJ
Na*(g) + Ci-(g) 2 NaCl(s) -786 kJ

Na(s) + 7 Cl.(g) > NaCl(s) -412 kJ/mol




Coyalent Bonds
Polar-Covalent bonds

= Electrons are unequally shared
= Electronegativity difference between .3 and 1.7

Nonpolar-Covalent bonds

= Electrons are equally shared
= Electronegativity difference of O to 0.3




Covalent Bonding Forces

Repulsive forces

Attractive forces

= Electron — eleciiron
repulsive fiorces

4 Proton - proton
repulsive forces

1 Electron - proton
attractive forces




H atom

Sufficiently far apart
to have no interaction
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H atom H atom
The atoms begin to interact
as they move closer together.

Hzmﬁlécule 0.074 Internuclear distance (nm)

Optimum distance to achieve #
lowest overall energy of system fasi) e U )
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Bond Energy’ and! Enithalpy

AH = Z Dbondsbroken - Z Dbonds formed

Energy required  Energy released

D = Bond energy per mole of bonds

Breaking bonds always requires energy
Breaking = endothermic

Forming bonds always releases energy
Forming = exothermic




hhe Octel’ Rule

Combinations of elements tend to form so that
each atom, by gaining, losing, or sharing
electrons, has an octet of electrons in its
highest occupied energy level.

Diatomic Fluorine

FLJL%JSLL{
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Formation oi Water by ine Ociet  Rule

2H, + O, — 2H,0




Comments; About the O@ctet Rule

>2nd row elements C, N, O, F observe the octet
rule (HONC rule as well).

»>2nd row elements B and Be often have fewer
than 8 electrons around themselves - they are
very reactive.

»>3rd row and heavier elements CAN exceed the
octet rule using empty valence d orbitals.

»>When writing Lewis structures, satisfy octets
first, then place electrons around elements having
available d orbitals.




Cl
Lewis! Structures

C—Cl

Cl

Shows: how! valence eleciirons are arranged
among! atioms; ini a: molecule.

Reflects central idea thaii stability of a
compound! relates 10 noble gas: eleciron
configuration.




Completing a Lewis Structure -CH,CI

m" Make carbon the central atom

=" Add up available valence electrons:
mC=4 H=3)1),Cl =7 Total = 14

=" Join peripheral atoms
to the central atom H
with electron pairs.

m Complete octets on H: C
atoms other than
hydrogen with remaining
electrons

H
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enqgiint and Bondl Eneragy.
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Localized Electron Model

Lewis structures are an application of the
"Localized Electron Model”

L.E.M. says: Electron pairs can be
thought of as “belonging” to pairs of
atoms when bonding

Resonance points out a weakness in the
Localized Electron Model.




Models

Models| are’ attempis’ 1o explain hiow
nature, operates on the: microscopic level
based|on experiences: in the macroscoplc
world. -

Models can be physical
as with this DNA model

Models can be mathematical| J i) ©

Models can be theoretical
or philosophical




Fundamenital Properiies off Models

“+*A model does not equal reality.

“*Models are oversimplifications, and are
therefore often wrong.

“*Models become more complicated as they
age.

“*We must understand the underlying
assumptions in a model so that we don't

misuse it.




VSEPR - Valence Shell Eleciiron Pair
Repuision

 X+E | OverdllStructuwre |  Forms

T Y S

- Trigonal Planar AX5, AX,E
- Tetrahedral AX,, AX3E, AX,E,

- Trigonal bipyramidal AXs, AX,E, AXE,, AX,E;
6 Octahedral AX,, AXsE, AX,E,

eniiral atom

:x"roms bonded 1o A
honbonding eleciron’ pairsionFA







VSEPR: Tirigonal Planar
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