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History of the Model of the Atom



450 B.C. Empedocles • matter is composed of 4 “elements” ! earth, air, fire & water



!



400 B.C. Democritus • matter is composed of tiny, indestructible atoms • Each type of matter is made of small pieces of the same substance (ie, Iron is made of iron, Water is made of water, etc.) • atoms have different shapes, sizes, are in constant motion and are mostly empty space 350 B.C. Aristotle • severely criticized Democritus’ theory and believed Empedocles • believed that matter is made up of 4 “elements”: earth, water, air and fire • prevailing model for 2000 years
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500 – 1600 Alchemists • were a combination of philosophers, mystics, magicians and chemists • believed they could change inexpensive metals into gold • developed many laboratory tools used today (ex: beakers, filters, etc.)



!



1650 Robert Boyle: Back to Aristotle 2000 years later • A new definition for the word element • Element: a pure substance that cannot be broken down into simpler substances. • Believed that air was not an element but a mixture
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1808 John Dalton English schoolteacher • Each element is composed of distinct packets of matter (ie. Iron is different than helium) • expanded upon the atomic theory proposed by Democritus



!



Dalton’s theory states: a) All matter is composed of tiny, particles called atoms. b) Atoms can not be created nor destroyed, or subdivided in chemical changes c) Each element has its own kind of atom, with its own particular mass. d) Compounds are created when atoms of different elements link to form molecules.
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Problem with Dalton’s Theory: Did not account for subatomic particles only the basic idea of atoms
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1904 J.J. Thomson - Mr. Electron • “raisin bun model” • atoms contain particles called electrons that are contained in a large circular matrix of positive matter • electrons have a small mass and a negative charge • suggested that negatively charged electrons are distributed inside the atom, which is a positively charged sphere consisting of mostly empty space.
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! ! !



1911 Ernest Rutherford - New Zealand physicist: Mr. Proton and orbiting electrons “gold foil experiment” • aimed a ray of alpha particles (tiny, positively charged particles) at a thin sheet of gold foil • If Thompson was correct and positive charge and mass were spread out evenly in an atom, the high speed alpha particles should pass through the foil • Most alpha particles passed through, BUT others bounced straight back! • They were being repelled!



!• ! !



Proposed the nuclear model: o An atom has a tiny, dense, positive core called the nucleus o The nucleus is surrounded mostly by empty space containing rapidly moving electrons.



1932 James Chadwick – British Physicist: Mr. Neutron • discovered the third subatomic particle: the neutron
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Niels Bohr’s “planetary model” • Electrons move around the nucleus in nearly circular paths called orbits • Each electron in an orbit has a definite amount of energy • The farther the electron from the nucleus the greater its energy is. • The closer the electron to the nucleus the more stable it is. • Electrons cannot exist between orbits, but they can move up or down from one orbit to another • The order of filling of electrons for the first three orbits is 2, 8 and 8.



!



Werner Heisenberg (“Not Breaking Bad”) Electrons can’t be pegged down • Electrons can be determined to be in a highly probable area around the nucleus • Gave the modern idea of orbitals (to be expanded in grade 11) • Cloud Model of the atom
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