

Atomic Structure

1.  Historical perspective of the model of the atom 

a.) In 1803, John Dalton proposed the atomic theory which stated that all matter is made of atoms, atoms of the same type of element have the same chemical properties, compounds are formed by two or more different types of atoms, and that a chemical reaction involves either, joining, separating, or rearranging atoms.

b.) In 1910, Ernest Rutherford passed alpha particles through gold foil which showed that atoms are mostly empty space, and that the positive charge within an atom is centrally located.

c.) In 1913, Neils Bohr used classic physics to develop a model of an atom where electrons orbit a central nucleus in concentric circles.  

d.) The electron cloud model shows the probability of an electron to be in a specific location in an atom.  Orbital- are the region where one is most likely to find an electron.
2.  Current atomic model 

a.) Atoms are made of protons, neutrons and electrons.  

i.) protons have a positive charge, are located in

    the nucleus, and have a mass of 1 amu.

ii.) neutrons have no charge, are also located in the nucleus, and have a mass of 1amu.

iii.) electrons have a negative charge, are located outside of the nucleus, and have a mass of 5.486 x 10-4 amu or 1/1837 amu.

b.) Atomic number is the number of protons in an atom.  The atomic number also represents the nuclear charge of an atom. Mass number is the number of protons plus the number of neutrons.
c.) An isotope is an atom with the same number of protons, but different number of neutrons. 


Examples: 
Carbon-12

Carbon-14
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d.) Average atomic mass is the weighted average mass of all naturally occurring isotopes of an element. 

e) An Atomic Mass Unit is defined as 1/12 the mass of a Carbon-12 atom.

3.  Electron Configuration  

a.) electrons fill energy levels in order of lowest energy o highest energy.

b.) the first energy level two electrons, the second holds eight, the third holds eighteen, and the fourth holds thirty-two. (Max # electrons = 2n2) or 2-8-18-32
c.) no ground state atom has more than thirty-two electrons in any one energy level.

4. The wave mechanical model of the atom is used to show orbitals defined as regions of probable electron location. 

5. Each electron has a distinct amount of energy 

a.) Electrons can gain energy and jump to an excited state. 




RESULT:  absorption spectra

b.) When electrons jump back down to the ground state they emit a specific amount of energy, which can be used to identify the atom. 




RESULT: bright-line emission spectra
6. The valence electrons affect the chemical properties of an atom. 
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