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Electrons in Atoms: 
Zeff as Determinant of Ionization 
Energies, and Other Properties
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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.
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Lanthanide Contraction:  particulary large decrease in ionic radii size due to 

Particularly poor shielding by electrons in f orbitals.
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Trends in Atomic Properties

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

• Ionization Potential energy

(A0
(g) +  I.E.          A+ +   e- )

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

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

Linus Pauling
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Lewis Structures
See: https://www.youtube.com/watch?v=DQclmBeIKTc

https://www.youtube.com/watch?v=DQclmBeIKTc
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Lewis Structures, Formal Charges, 
Oxidation States


