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“Why do reactions occur?”, or the Noble/the Inert Gas 
configuration (the driving force of many reactions)  
A Year 1 Blog for the week commencing the 3rd May 2020. 
 
 
 
• Electrons are extraordinarily important things because whenever something reacts with something 

else (either physically or chemically) then whatever happens is determined by the reaction of the 
outermost electrons possessed by those things, and the reaction occurs because of the desire of the 
atoms of the elements in the reaction to achieve the Noble/the Inert Gas Configuration. 

 
• For example, if you were to bang your fist down on the desk/table in front of you, then it is the 

reaction of the electrons in the skin of your hand with the electrons in the table which stops your 
hand going right through the table! Isn’t that fantastic! It is NOT the impact of matter upon matter 
that stops your fist going through the table  –  it is the force of the charges in the two electron 
clouds repelling each other that stops your fist going through the table! The negative charge of the 
outermost electrons in the top of the table repel the negative charge of the outermost electrons in 
your skin. The reaction is an electrostatic repulsive reaction!  

 
• Equally, EVERY CHEMICAL REACTION BETWEEN TWO SPECIES1 IS ACCOUNTED 

FOR BY THE REACTION BETWEEN THE OUTERMOST (I REPEAT THE 
OUTERMOST) ELECTRONS IN EACH OF THE TWO SPECIES. 

 
• I cannot stress this fact strongly enough. If you understand this one simple statement, then it will 

make it much easier for you understand a huge amount of what you will encounter later on in 
Chemistry. 

 
• Let us examine the most common substance known to man i.e. Water. Water occupies something 

like 70-80% of the earth’s surface, and since the volume of water in rivers/lakes/seas/oceans/and 
the atmosphere (as water vapour and rain) is absolutely colossal, then I imagine that water is the 
most common substance on the face of the earth. 

  
• Water is made up of Hydrogen and Oxygen, and its chemical formula is “H2O”. This means that  

1 molecule of Water is made up of 2 atoms of Hydrogen and 1 atom of Oxygen viz.   
[ 2H + O  ––>    H2O  ]. 

    
• However, we learnt earlier that Hydrogen, Oxygen, Nitrogen and all the Halogens have diatomic 

molecules, which means that it is not possible for any of them to exist in nature as single atoms, 
but only as 2 atoms in one molecule, therefore the above equation has been written incorrectly and 
must be rewritten as  

 
 (A)  “H2    +  ½ O2   ––>  H2O”  and, because in real life both Hydrogen and Oxygen exist as 

diatomic molecules, this equation must now be re-written as      
 (B)   “2H2   +   O2   ––>  2H2O”.  
                  
 
 [The two statements (A) and (B) above are both correct mathematically, but the second statement 

(B) is most commonly used in Chemistry  –   other than in Thermodynamics and Kinetics or “How 
Far, How Fast?” where the first statement, (A) must MUST, I repeat MUST be used.] 

 

 
1 The word “Species” has the same meaning as the word “entity” (in the singular) or “entities” (for the plural). 
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• The question that should now intrigue us is “WHY did the three atoms get together to form one 
molecule?”, and then later we will ask the question “HOW did they get together to form one 
molecule?”, and in order to answer the question of why reactions occur, we need to turn to the 
Periodic Table. I am going to leave you to read about the history of the Periodic Table and about 
the genius Russian monk called Dimitri Mendeleev in other books or on the web. If you ever get 
the chance to see Prof Jim Al-Khalili’s excellent programmes on Chemistry on the BBC’s Channel 
4, then do watch them. One of them was about the creation of the Periodic Table.2 You can also 
watch Dr Peter Wothers’ (St Catharine's, Cambridge) lecture on the Periodic Table on YOUTUBE 
at https://www.youtube.com/watch?v=kqe9tEcZkno&list=LLGhQcael1605jqEQJQgIUJg&index=1149 . 

 
• Over the years in which man has had a scientific interest in the world around him, he has 

discovered certain trends and patterns in the behaviour and the reactions of elements  –  and the 
three most basic and most important of all of these patterns is that  

 
A) All those elements that have the same number of electrons in the outermost shell of their 

atoms will behave in a very similar fashion, and this is the basis for the classification of the 
“GROUPS” in the Periodic Table.  

 
B) Any element  that has only 8 electrons in the outermost shell of its atoms is stable chemically 

and will react with (almost) nothing else. This configuration of only 8 electrons in the 
outermost shell of an atom is called “THE NOBLE/INERT GAS CONFIGURATION”. 
(Helium, like all the other Noble/Inert Gases, is exceptionally stable, but it can have only two 
electrons, not 8, in its outermost shell.)3  

 
C) Every element that does not have only 8 electrons in the outermost shell of its atoms will be 

keen to create a situation where there are only 8 electrons in the outermost shell of its atoms, 
i.e. every Element is keen to achieve the configuration of a Noble/Inert Gas. 

 
• There are patterns that are repeated in the Groups of the Periodic Table, and there are 

patterns that are repeated in the Periods of the Periodic Table. 
 
 
 
 The Groupings in the Periodic Table 
 
• The classification of every Group in the Periodic Table is normally shown at the top of each 

column, and if you were to do the electron distribution for all the elements in any Group i.e. any 
of the Groups 1 to 8 (and the Transition Metal elements do not fall into these groupings), then you 
would find that they ALL end in the electron configuration of either ............... nsx  for Groups 1 
and 2, or of .......... ns2npx-2 (where ‘n’ is the number of the outermost occupied shell, and ‘x’ is the 
number of the Group in which the element occurs).  

 
• Thus, for example, if you were asked to write the electron distribution for all the elements in 

Group I (cf. footnote4), you would see that they all end in .... ns1. [NB They all belong to Group I 
because there is only ONE electron in the outermost shells of their atoms.]    

 

 
2 We used to dismiss as nonsense the attempt by ancient Greek philosophers to explain the elements in terms of musical 
harmonics  –  but if vibrations in “String theory” turn out to be correct, then the ancient Greeks will have the last laugh on 
us! 
3 2 electrons for Helium, but 8 for all the other Noble/Inert Gases.  The Noble/Inert Gas Helium is in Period 1 and has 
electrons ONLY in its shell n=1 which contains only one sub-shell (viz. 1s). Therefore 2 is the maximum number of 
electrons that it can have, and therefore it cannot have 8 electrons in its outermost shell. 
4  “I” is the Latin symbol for “1” / “II” is the Latin for “2” / “III” is the Latin for “3” / “IV” is the Latin for “4” / “V” is the 
Latin for “5” / “VI” is the Latin for “6” / “VII” is the Latin for “7” / and “VIII” is the Latin for “8”. 
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 Elements in Group I (end with ns1)   Elements in Group II (end with ns2) 
  

Lithium ends with ........... 2s1,   Beryllium ends with ......... 2s2, 
Sodium ends with ........... 3s1,    Magnesium ends with ....... 3s2, 

 Potassium ends with ....... 4s1,    Calcium ends with ........... 4s2, 
 Rubidium ends with ........ 5s1,    Strontium ends with .........  5s2, 
 Caesium ends with .......... 6s1,     Barium ends with .......... 6s2, 
 Francium ends with ......... 7s1.   Radium ends with .......... 7s2. 
 
 
 
• Similarly, if you were to do the electron distribution for the elements in Group V, you would see 

that they all end in  .... ns2 np3. [They all belong to Group V because they all have (2+3 =) 5 
electrons in their outermost shell.]  

 
 Elements in Group V (end with ns2 np3)  Elements in Group VI (end with ns2 np4) 
  

Nitrogen ends with    ....2s2 2p3  Oxygen ends with   ............ 2s2 2p4 
  Phosphorous ends with  ....3s2 3p3  Sulphur ends with   ............ 3s2 3p4 
 Arsenic ends with    ....4s2 4p3  Selenium ends with   ............ 4s2 4p4 
 Antimony ends with   ....5s2 5p3  Tellurium ends with   ............ 5s2 5p4 

 Bismuth ends with    ....6s2 6p3  Polonium ends with   ............ 6s2 6p4 
 
 
 
 The Noble/Inert (or Inert) Gas Configuration 
 
• The most stable elements on earth are those in Group 8 (and this Group is often called Group 0) –  

and these elements have been given the name “The Noble/Inert Gases”. This was the name given 
to these substances / elements, because it was thought that these elements never mixed with/never 
reacted with other elements, and instead they (supposedly) behaved like nobility/aristocrats  –  and 
they were therefore called “The Noble/Inert/Inert Gases”.5  

 
• The electron configuration of 8 electrons in an outermost shell with a configuration ending in 

ns2np6 gives an inherent stability to any entity  –  therefore any entity that does not have such a 
configuration seeks to achieve such a configuration. 

 
• For example, whenever a molecular or ionic substance is formed from two or more atoms, the 

fundamental principle which determines how any two particular atoms in the molecule (or in the 
ionic substance) get together is that of “The Noble/the Inert Gas Configuration”  –  and we will 
consider this in much greater detail later. 

 
• However, the central message of this Blog is that it is true to say that  
 MANY REACTIONS IN CHEMISTRY ARE DRIVEN BY THE DESIRE OF ENTITIES 

TO ACHIEVE THE NOBLE/THE INERT GAS CONFIGURATION.  
 
NB  Please remember that in the Periodic Table, Columns are called “Groups”, and Rows are 

called “Periods”. 
 

 
5 This was a misnomer because a truly ‘Noble/Inert’ person would of course in fact mix with everyone and would look 
down on nobody! It is only an absolute fool or an extremely spoilt/stupid person who thinks that he/she is better than 
someone else. A better name for the Noble/Inert Gases is thus the “Inert Gases”. 
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• Since we are talking about the atoms of elements reacting together to achieve the Noble/Inert Gas 
Configuration, you should be aware of the following distinctions  

 
A mixture results from the purely PHYSICAL intermingling of particles of elements or of 
compounds but where no chemical reaction takes place. 

 
 A compound results when the atoms of two or more elements or the molecules of two or 

more substances react together CHEMICALLY. 
 
 
 
 
NB In a later Blog I will tell you about the four things that are vital for a chemical reaction to occur 

viz. 
 •  a collision must occur between the reactant atoms/molecules 
 •  they must collide with a minimum amount of energy called the “Activation Energy” 
 •  existing bonds must be broken, and 
 •  new bonds must be formed, 
 
 but all that will come in a much later in the Kinetics/Thermodynamics or “How Far, How Fast” 

module. 
   
 
 
 
 
 
 
 


