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Electron Configurations 

The energy of an electron depends on the type of orbital that it occupies.  Orbitals 

with the same energy level are called degenerate orbitals. * The order in which the 

orbitals are filled by electrons is determined by just three simple principles: 

 1- The Aufbau (or Building up ) principle. The lowest-energy orbital is filled first.              

2- The Pauli Exclusion Principle. Each orbital can accommodate a maximum of 

two electrons that have opposite spin states. 

3- Hund’s Rule. When dealing with degenerate orbitals, such as p orbitals, one 

electron is placed in each degenerate orbital first, before     electrons are paired up. 

 The figure below shows the electron configuration of B, C, N, O, F and Ne. 
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Ex: determine the four set of quantum number for the last electron in the following 

atoms 6C, 12Mg, 23V  

Solution:   

1- Write the electron configuration   

6C: 1s
2
 2s

2
 2p

2
 

2- last electron in orbital p 

n = 2, ℓ= 1 ,  mℓ= 0, ms = +1/2                           Last electron 

 

12Mg = [10Ne] 3s
2
 3p0  

 

n = 3, ℓ= 0 ,  mℓ= 0, ms = -1/2 

Note: 

  The 4s orbital is slightly lower in energy than the 3d and fills first. In any period, 

the ns sublevel fills before the (n - 1)d sublevel. Other variations in the filling 
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pattern occur at higher values of n because sublevel energies become very close 

together. 

Categories of Electrons 

There are three categories of electrons:  

 1. Inner (core): electrons are those an atom has in common with the previous 

noble gas and any completed transition series. They fill all the lower energy levels 

of an atom.  

 2. Outer electrons: are those in the highest energy level (highest n value). They 

spend most of their time farthest from the nucleus.  

3. Valence electrons: are those involved in forming compounds:  For main-group 

elements, the valence electrons are the outer electrons.  

 For transition elements, in addition to the outer ns electrons, the (n - 1)d electrons 

are also valence electrons, though the metals Fe (Z = 26) through Zn (Z = 30) may 

use only a few, if any, of their d electrons in bonding. 

The relation between main energy level and sublevel energy:   

1- Main energy level  Each principal energy level can contain up to 2n
2
 electrons, 

where n is the number of the level. Thus, the first level can contain 2 electrons, 

2(1
2
) = 2; the second 8 electrons, 2(2

2
) = 8; the third up to 18, 2(3

2
) = 18; and so 

on. Only seven energy levels are needed to contain all the electrons in an atom of 

any of those elements now known. 

 No. of electron = 2n
2
 

2- Sublevel energy 
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  a- No. of electron = 2(2ℓ+1) . 

In s ℓ= 0     2(2(0)+1) = 2 electron. 

b- No. of electron in p sublevel .  

in p   ℓ=1 2(2(1)+1)= 6 electron. 

3- Find the orbital in each sublevel  

No. of orbital = (2ℓ+1). 

 In s sublevel ℓ= 0    .   

  No. of orbital = 2(0) +1= 1 orbital. 

4- Find the highest energy by n+ℓ 

 The (relative) energies of the orbitals can be predicted by the sum of n +ℓ for each 

orbital, according to the following rules:  

a. Orbitals are filled in order of increasing (n + ℓ), which represents the relative 

energy.  

b. If two orbitals have the same value of (n + ℓ), they are filled in order of 

increasing n.   

Which one is the highest energy for the following?  1- 3d, 4s 2- 5s, 4p 

Solution:  

 1- 3d          4s              n+ℓ= 3+2= 5   4+0= 4   

 So energy of 3d > 4s   

2- 5s      4p         n+ℓ= 5+0= 5 n+ℓ= 4+1= 5  5s > 4p  (choose high value for n) 


