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Electronegativity Scales
Electric Dipole Moments
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Oxidation States; 
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Trends in Atomic Properties

• Size (atomic, ionic, covalent, van der Waals radii)

• Ionization Potential  (A0
(g) +  I.E.          A+ +   e- )

• Electron Affinity Energies (A0
(g) +  e- A- +  E.A.E.)

• Electronegativity:  Ability of an atom, within a 
molecule to attract electrons to itself.



Trends in Atomic Properties

• Size (atomic, ionic, covalent, van der Waals radii)

• Ionization Potential energy
(A0
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(g) +  e- A- +  E.A.E.)

• Electronegativity:  Ability of an atom, within a 
molecule to attract electrons to itself.



Copyright © 2014 Pearson 
Education, Inc.



Inorganic Chemistry Chapter 1: Table 1.6

© 2009 W.H. Freeman



BDE:     427                         436 kJ/mol   



Electronegativity-

• Pauling

• Mulliken

• Rochow



BDE H2 = 436 kJ/mol
BDE Cl2 = 239
BDE HCl = 427

Pauling:  If strictly covalent:  BDE HCl should be average of H2 and Cl2

Which would be ½ (436  +  239)  = 338 kJ/mol.  The extra stability is 
Due to electronegativity difference, and electrostatic attraction.  That is, this 
Bond is polar covalent.

Linus Pauling
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Significance:  Bond type



Properties of Hydrogen Halides:  polar covalent bonds, bond dipoles, electric dipole moments,
µ = q x r

Why???  Electric dipole moment is the product of magnitude of charges and 
the distance of separation between the charges. Magnitude of charges will 
depend on difference in electronegativity of the atoms. Now in this case, F 
has highest electronegativity hence HF will have highest magnitude of 
charges. But, as we go down the group, the atomic radii increases, hence the 
distance of separation (bond length) will increase. So, we would expect the 
two factors to balance each other. Here, it seems the difference in electro‐
negativity out weighs the distance (bond length) and that is why Dipole 
moment decreases,





Figure 1
Potential Energy Changes that Accompany 
Changes in the Internuclear Separation of Two 
Hydrogen Atoms



Two Electrons Shared between Two Atoms
Make a Bond!    G.N.  Lewis

(G. = Gilbert
N. = Newton
Lewis as in Lewis Structures!)  

Lewis Structures and VSEPR:

Workshop Study

https://www.youtube.com/watch?v=1ZlnzyHahvo
https://www.youtube.com/watch?v=xNYiB_2u8J4

Simple Review videos


