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	Periodic Table and 

Atomic Structure


	Dmitri Mendeleev, 1869 

When Mendeleev invented the periodic table in 1869, he was ahead of his time. 
And one important adjustment was made to Mendeleev’s masterpiece.

In 1913 British scientist Henry Moseley suggested instead of relative atomic mass, the elements should be arranged in order of their atomic number. The number of protons inside their atoms.

Henry Moseley, 1913

Atomic number = number of protons
It was realised that this was a fixed and unique whole number that defines each different element. 

Proton number increases one by one across the rows. So, along the third period, sodium has 11 protons, magnesium 12, continuing to argon, which has 18.

For the first time there could be certainty that there were only 92 naturally occurring elements between hydrogen with 1 proton, and uranium with 92 protons. 

There weren’t an infinite number of new elements still to be discovered… and the chemistry of matter did have a true natural order. 

The mystery of why the elements fell into vertical groups, with similar properties, was also explained by the structure of the atom. 

As the number of electrons increases, they organise into different ‘shells’ around the nucleus.  

The first period from hydrogen to helium corresponds to the first shell filling with 2 electrons.

The second shell of electrons fills with up to 8 electrons across the second period from lithium, to neon.

And the third shell from sodium to argon.

Crucially, this means each vertical column contains elements with the same number of outer electrons. The key factor that determines their similarities and their reactivity.

Group number = number of outer electrons
So all the Group 1 elements have just one outer shell electron, making them highly reactive.
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	The Group 7 elements – called the halogens – all have seven outer electrons.

And down each group the atoms become increasingly large with more electron shells. Explaining trends within each group.

At last, the elements could be ordered into one table connecting atomic structure and chemical behaviour. 
Mendeleev’s vision held true.
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