The History of the Atom

Scientific inquiry involves  …

trial and error

building on previously acquired knowledge

testing theories

modifying 

improving

etc…

No other concept in chemistry offers a look how science evolves like the story of the atomic model.

450 B.C.
Greek scholars thought all matter was made up of 4 elements

· Earth, Air, Fire, Water



400 B.C.
The term atom was coined by Democritus from the term atomos which means indivisible



1650 
Boyle redefined an element as simple unmitigated bodies (pure substances that cannot easily be broken down)



1700’s
· Scientific evidence of Boyle’s new definition by many scientists not working in collaboration



1808
Dalton’s Atomic Theory

· Matter is made up of small particles of atoms

· Atoms are indestructible

· Atoms of an element are identical and have the same mass

· Atoms of different elements have different masses

His model of the atom was a solid sphere

Deficiencies

· Does not explain the behaviour of substances

· Unable to predict how atoms combine to form compounds

· Unable to explain static electricity



1897
· Thomson

· Discovered a negatively charged particle with a mass much less than the hydrogen atom

· This lead to the Raisin Bun Model

· Negative charges embedded in a positive core



1911
· Rutherford’s Gold Foil Experiment

· Aimed positive alpha particles at a thin sheet of gold foil

· Very few alpha particles were deflected by the foil (1/800)

· Rutherford determined that the atom must be made up mainly of empty space with a concentrated charge at the centre 

· This centre was eventually determined to be positive in charge and was named the nucleus

Nuclear Model

Electrons in motion around the positive nucleus (Like the rings of Saturn)

· Deficiencies

· Why do the positive charges of the nucleus not repel each other?

· What accounts for the mass of the atom?

· Why is the atom stable? The study of radioactive elements was at the forefront of scientific research at the time

· Part of the electrons energy should be observed in the form of light. However, it wasn’t and when it was the entire spectrum of light was not observed in each element



1913
· Bohr

· The atom has only specific, allowable energy levels (stationary states- the electrons are found in circular orbits)

· While electrons are in the stationary state, atoms do not emit energy

· An atom changes stationary states by emitting or absorbin a specific quantity of energy that is exactly equal to the difference in energy between the two stationary states.




· Planck proposed the idea of quantum

· Matter can only emit or absorb small quantities of energy in an “all or nothing” process

· However, he still described the energy travelling in waves

· Einstein

· Called this package of energy a “photon” since it exhibited particle-like properties

· Deficiencies of Bohr’s model

· Only accurately described one electrons models

