Bohr-Rutherford Diagrams
Bohr-Rutherford diagrams show us where all the sub-atomic particles (i.e. electrons, protons & neutrons) of an atom are located within the atom. You can think of an atom as a solar system…

	Atom
	Solar System

	Nucleus at centre
	Sun at centre

	Orbits around the nucleus
	The planets revolve in orbits around the sun

	Electrons are found in the orbits
	Planets are found in orbits

	Different orbits for electrons to occupy for different atoms
	Different orbits for different planets


Example of Bohr-Rutherford diagram:


We will look at the simplest atom first – hydrogen!


Hint: you will definitely need your periodic table for this exercise!
Steps:

1. First we must find the atomic number and the mass number of this element on the periodic table.

hydrogen has an atomic # of 1
and a mass # of 1

2. Next we must find the number of protons, neutrons and electrons from this information.

hydrogen:

#p = 1

#e = 1

#n = 0


3. Now that we have all the necessary information we can draw the Bohr-Rutherford diagram for hydrogen.

If all the planets had the same orbits they would all collide together. It is the same theory with the electrons of an atom. For this reason, there is a simple rule to follow when filling the orbits of an atom in a Bohr-Rutherford diagram….

Rules for Filling Orbits:

1) You must fill orbits starting at the lowest energy level first. You can’t move further away form the nucleus (the centre) unless all the obits below it are already filled.


2) The first orbit (energy level) can hold a maximum of 2 electrons.
The second orbit (energy level) can hold a maximum of 8 electrons.
The third orbit (energy level) can hold a maximum of 8 electrons.
The fourth orbit (energy level) can hold a maximum of 2 electrons.

Just remember 2, 8, 8, 2 


3) We also assume that all orbits (energy levels) have four sides. So if you have an atom filling the second energy level you should fill it by first placing one electron at each of four sides and then filling the orbit by placing another electron at each of four sides. Thus, you have a pair at each of four sides on a full 2nd orbit.


Valence Electrons – the electrons in the outermost orbit (energy level).

e.g. Draw the Bohr-Rutherford diagram for Ne. Show all your work by indicating how you determined the number of electrons, protons and neutrons. Also, list the number of valence electrons.

