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Topic 12 - Atomic structure
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Patterns in ionisation energies

Write the full electron configuration for Al:

A closer look a the the 2nd energy level...evidence of sub-levels
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Every orbital is defined by four quantum numbers 
(based on where its last electron is placed):

n = Principal quantum number

Determines the energy of the electron in the atom
Takes positive values that match the period it is in 

VALUES = 1, 2, 3, ...

l = Secondary quantum number

Determines the shape of the orbital (s, p, d...)

s orbital p orbital  d orbital f orbital

0  1  2  3 

VALUES = 0, 1, 2, 3, ...

m = Magnetic quantum number

Determines the orientation of the orbital (where the last 
electron is placed)

VALUES = from -l to +l, including 0

e.g.  p is 1.  It has 3 axes, so one is -1, another 0, the last is 1

m = 0 -1    0    1 -2   -1     0     1    2

s = Spin quantum number

Tells us which way the electron is spinning (is it paired or not)

VALUES =  + 1/2  if paired   
                       - 1/2   if unpaired

Selectividad - extra content - Quantum numbers
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e.g. Nitrogen.  7 electrons, so 
                                                          1s2 2s2 2p3

    1s2  2s2     2p3

Quantum numbers:

n  = 2  (as last electron is in 2p)

l = 1 (as last electron is in p orbital)

m = 1 (as it in the last orbital)

s = -1/2 (as it is an unpaired electron)

     0 0     ­1      0        1

We write this as  (2,1,1,-1/2)

Sometimes (with 4s and 3d), the last electron entered into an 
atom (the differentiating electron) will not always be on the 
outside shell, as it may be placed on inside shells to be more 
stable.

e.g.  Fe  has 26 electrons.   [Ar] 3d6 4s2

Outer electron is 4s2, 

so (4, 0, 0, + 1/2)

BUT, the differentating electron is 3d6, 

so (3, 2, ­2, + 1/2)

    4s2     

     0

     ­2     ­1      0        1    +2

3d6
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