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Atomic models
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Quantum numbers
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The Periodic Table
•  Columns:  Similar Valence Structure
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Electronegativity

Larger electronegativitySmaller electronegativity
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Force and energy vs. separation distance
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•  Predominant bonding in ceramics

 Ionic bonding

Give up electrons Acquire electrons

NaCl
MgO
CaF2
CsCl
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Covalent bonds
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 Sharing of electrons from
one atom to another
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Metallic bonds
 'Cloud' of electrons

electron cloud
around + cores

Secondary bonds
•  Permanent dipoles-molecule induced

-general case:

-ex: liquid HCl

-ex: polymer

H Cl H Clsecondary 
bonding

secondary 
bonding

secondary bonding
secondary bonding
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Contribution of bond types

Metals

covalent

ionic

secondary

Polymers

Semiconductors

metallic

Ceramics and glasses
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•  Bond length, r

•  Bond energy, Eo

•  Melting Temperature, Tm

Properties from bonding: Tm
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r

larger Tm

smaller Tm

Eo =  
“bond energy”

Energy

r o r
unstretched length
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•  Coefficient of thermal expansion, α

Properties from bonding:  α
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length, Lo

unheated, T1

heated, T2
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