
Inorganic Chemistry 1  
ELECTRONIC CONFIGURATION 

HOW TO WRITE ELECTRONIC CONFIGURATION FOR AN ATOM 

 

 

 

Step 1 : Determine the number of electrons in the atom.  

 The atomic number (on the periodic table) is the number of 

protons of the atom, and thus equals the number of electrons in 

an atom with zero charge. 

  If you're working with a charged atom, add or subtract 

electrons accordingly. For instance a sodium atom with a negative 

one charge would have another electron in addition to the atomic 

number of 11, making 12 electrons. 

 



 

Step 2 : Memorize the basic list of orbitals.  

Once you know the order of orbitals, you can simply fill them according 

to the number of electrons in the atom. 

 The s orbital set (any number followed by an "s") contains a single 

orbital, and by Pauli's Exclusion Principle, a single orbital can hold a 

maximum of 2 electrons, so each s orbital set can hold 2 electrons. 

 

 The p orbital set contains 3 orbitals, and thus can hold a total of 

6 electrons 

 

 The d orbital set contains 5 orbitals, so it can hold 10 electrons. 

 

 The f orbital set contains 7 orbitals, so it can hold 14 electrons. 

 

 Memorize the order of the orbitals. Note that orbital sets are 

numbered by electron shell, but ordered in terms of energy. For 

instance, a filled 4s2 is lower energy (or less potentially volatile) 

than a partially-filled or filled 3d10, so the 4s shell is listed first. 

 

 

 

 

 

 

 

 



 

 

Step 3 : Put one electron into the highest energy orbital available                                                            

starting with 1s (holds a maximum of two electrons).  

Be careful!  

Do not fill the orbitals in the order shown in the chart! Fill the 

orbitals in this order (the number following the orbital set is the 

maximum number of electrons it can hold): 

 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2 4d10 5p6 6s2 4f14 5d10 

6p6 7s2 5f14 6d107p6 

 

 Note that the above list, if all the shells were filled, would be 

the electron configuration for Uuo (ununoctium), 118, the highest-

numbered atom on the periodic table - so this electron 

configuration contains every currently known electron shell for a 

neutrally charged atom 

 

 Note:  

Energy level changes as you go up.  

For example, when you are about to go up to the 4th energy 

level, it becomes 4s first, then 3d. After the fourth energy level, 

you'll move onto the 5th where it follows the order once again. 

This only happens after the 3rd energy level. 

 

Step 4 : Fill in the orbitals according to the number of electrons        

in the atom 



Tips For Exam 

 The number following the letter is actually superscript, so do not 

make that mistake on a test. 

 

 To find the atomic number of the atom when it is in electron 

configuration form, just add up all of the numbers that follow the 

letters (s, p, d, and f). 

 

 Writing long electron configurations can be avoided by writing 

them in their noble gas configurations. Simply find the last symbol 

containing p6 (such as 3p6 or 5p6) and add up all of the 

numbers following the letters of every symbol before and including 

the p6 orbital set. Then, using the sum of the numbers, locate the 

element with the atomic number equal to the sum you just 

calculated. It should appear at the very right of the periodic 

table. That's called a noble gas. Now, just remove all of the 

symbols that you added up and put in the noble gas' symbol in 

brackets. So, for an antimony atom, the noble gas configuration 

would be [Kr] 5s2 4d10 5p3. Notice that you don't add up the 

5s2 and 4d10 because they are after 4p6, which you do add. 

 You can also write an element's electron configuration by just 

writing the valence configuration, which is the last s and p orbital 

set. So, the valence configuration of an antimony atom would be 

5s2 5p3. 



 When the atom is an ion, it means that the number of protons 

does not equal the number of electrons. The charge of the atom 

will them be displayed at the top right (usually) corner of the 

chemical symbol. So, an antimony atom with charge +2 has an 

electron configuration of 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2 

4d10 5p1. Notice that the 5p3 changed into a 5p1. Be careful 

when the configuration of an uncharged atom ends in anything 

but an s and p orbital set. When you take away electrons, you can 

only take them away from the valence orbitals (the s and p 

orbitals). So, if a configuration ends in 4s2 3d7, and the atom 

gains a charge of +2, then the configuration would change to 

end with 4s0 3d7. Notice that 3d7 does not change, instead, the 

s orbital electrons are lost. 

 

 There are circumstances when an electron needs to be "promoted." 

When an orbital set is one electron away from being half occupied 

or completely occupied, remove one electron from the nearest s or 

p orbital set and move it to the orbital set that needs the 

electron. 

 

 Every atom desires to be stable, and the most stable configurations 

have full s and p (s2 and p6) orbital sets. The noble gases have 

this configuration, which is why they are rarely reactive and are 

on the right side of the periodic table. So, if a configuration ends 

in 3p4, it only needs two more electrons to become stable (losing 

six, including the s orbital set's electrons, takes more energy, so 



losing four is easier). And if a configuration ends in 4d3, it only 

needs to lose three electrons to reach a stable state. Also, half 

filled shells (s1, p3, d5..) are more stable then, for example p4 or 

p2; however, s2 and p6 will be even more stable. 

 

 Ions aren't the same. They're much harder. Skip two levels and 

follow the same pattern depending on where you started 

depending on how high or how low the number of electrons is. 

 

 There is no such thing as the "stability of a half-filled" sublevel. It 

is an oversimplification. Any stability relating to "half-filled" sublevels 

is due to the fact that each orbital is singly occupied, thus 

electron-electron repulsions are minimized. 
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