ATOMIC SCIENTISTS

LATE 1700'S: invention of the chemical balance leads to:

· ~1789 ANTOINE LAVOISIER: Law of Conservation of Matter
· mass of reactants (starting materials) = mass of products (ending material)
· He also wrote the first chemistry textbook based on quantitative exp. ultimately beheaded in the French revolution 1794

· 1799 JOSEPH LOUIS PROUST: Law of definite (or constant) composition 1799

· Chemical compound contains the same elements in exactly the same proportions by mass regardless of sample size.

1803: DALTON'S ATOMIC THEORY:

· all matter is composed of extremely small particles called atoms

· atoms of a given element are identical in size, mass, and other properties (No longer true: exceptions - isotopes)

· atoms cannot be subdivided, created or destroyed (exceptions - atoms can be divided – nuclear fission/fusion) 

· atoms of different elements can combine in simple, whole number ratios to form cmpds



(Law of definite composition - Proust)

· Atoms can combine, separate or rearrange in chemical reactions

1897 SIR JOSEPH JOHN THOMSON - ELECTRONS (british physicist)

· He concluded that cathode rays are composed of identical negatively charged particles (Cathode ray tube is an evacuated tube in which radiation moves from the cathode to the anode)

· Plum pudding model (investigated by Thomson and credited to him)

· Discovered electron
1908-1909: RUTHERFORD (New Zealand), GEIGER, MARSDEN - The nucleus

· Rutherford was hoping to prove the plum pudding model.

· Gold Foil Experiment: bombarded thin metal foils with fast moving positively charged particles.  

· Most alpha particles passed right through the foil with no deflection at all 

· Some were deflected, which means there is a dense (solid) space somewhere in the atom (the nucleus!)

· Discovered the nucleus: a positively charged, dense central portion of the atom that contains nearly all of its mass but takes up an insignificant portion of it's volume.

· The diameter of the nucleus is about 1/100,000 time the diameter of a atom. (So if the nucleus is a pea, the atom is about the size of yankee stadium)

· Rutherford also found that the positive charge of the nucleus is due to protons which have a charge equal in magnitude to that of an electron, but opposite in sign.

Mendeleev – arranged periodic table
Henry Moseley – determined that each element has a specific number of protons in its nucleus.

1932: JAMES CHADWICK

discovered the neutron same mass as a proton but electrically neutral

Amedeo Avogradro

discovered that there are 6.02 x 1023 particles/atoms in 1 mole
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