Section 1 – Revision of Atomic Structure
Atoms are built up from three “fundamental particles”:

	Particle
	Relative Mass
	Relative charge

	Proton
	1
	+1

	Neutron
	1
	0

	Electron
	1/1836
	–1



* very small, but not zero
Each atom consists of a very small, very dense nucleus, which contains all the heavy particles (the protons and neutrons), surrounded by orbiting electrons (which take up most of the volume). Atoms are represented as;
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All atoms of a particular element have the same number of protons. 

The number of protons in an atom is called its proton number (atomic number).

the number of protons = atomic number
Atoms of different elements have different numbers of protons. e.g. all atoms with 11 protons are sodium atoms.

In an atom, there is no overall electrical charge so;

the number of electrons = the number of protons in the nucleus.
The total number of protons and neutrons in an atom is called its mass number. 

Therefore;
the number of neutrons = mass number – atomic number
Isotopes are atoms of the same element, with the same number of protons and electrons, but different numbers of neutrons in the nucleus. 

For example, natural chlorine (element 17) consists of two types of atom: 35Cl containing 17 protons and 18 neutrons, and 37Cl containing 17 protons and 20 neutrons.

Calculating the Relative Atomic Mass (RAM, Ar) of an element

The Relative Atomic Mass (Ar) of an element is the weighted (to take account of relative abundance) average of the Relative Isotopic Masses of all of the isotopes of that element.
Example 1 - Natural chlorine has two isotopes: 
35Cl has a relative abundance of 75%, and 37Cl has a relative abundance of 25%.

The RAM (Ar) of chlorine is therefore the weighted mean of the isotopic masses:



RAM (Ar) = 35 (( 
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=  35.5  = (to 3 s.f.)
Example 2 - Natural bromine has two isotopes: 

79Br has a relative abundance of 50.5%, and 81Br has a relative abundance of 49.5%.



RAM (Ar) = 79 ((  EQ \b(\f(50.5,100))     +  81 (  EQ \b(\f(49.5,100))     =  79.99  = 
80.0 (to 3 s.f.)
Arrangement of electrons

The electrons are attracted to the protons in the nucleus, and since they are moving rapidly, they circle around the nucleus. The electrons are arranged in shells, and the first shell is completely filled before any electrons go into the second, then the second is filled before the third, and so on.

If we consider the first twenty elements, the first shell can hold up to two electrons, the second up to eight, and the third up to eighteen (fills with 8 first then 2 add to the fourth shell before a further 10 add to the third shell).

Thus 3Li (with three electrons) will have two in the first shell, and one left over in the second shell. We write this arrangement 2.1   

9F (nine electrons) will be 2.7 

12Mg (12 electrons) will be 2.8.2, and 19K will be 2.8.8.1.

We can show this in a diagram, for example for magnesium:




                    12Mg:   2.8.2



Uses of Electronic Configurations

The chemical properties of elements depend on the number of electrons in the outer shell, so we place them in vertical groups which all have the same number of electrons in the outer shell:



e.g. Group 1

3Li
2.1







11Na
2.8.1







19K
2.8.8.1

After element 20 the electron arrangement becomes more complicated, but it is always true that elements in Group 1 have one electron in their outer shell, so we can say that Rb, Cs and Fr will all have one electron in their outer shell. 

Therefore elements in Group 3 always have three electrons in their outer shell.

e.g.   Galium = 2.8.18.3

Elements in Group 7 always have seven electrons in their outer shell. 

e.g.  2.7:  2.8.7;  2.8.18.7  and  2.8.18.18.7.
The elements on the right of the table — labelled Group 0 — are inert (unreactive) and have full outer shells, normally with eight electrons in them (Ne is 2.8, Ar is 2.8.8, Kr is 2.8.18.8. etc.)
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nucleus (not to scale)


12 protons and 12 neutrons
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