Unit I

Development of the Atom

· The model of the atom was developed by many scientists over a long period of time

1. Dalton: cannonball model
- Discovered the atom

- Atom is a sphere

- Atoms are indivisible: can’t be divided any more than it is

- Atoms of a given element are identical

- Atoms of different elements are different

- When two or more atoms combine chemically, a compound is formed
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2. JJ Thompson: plum pudding model
- Discovered the electron (negative) using the cathode ray tube

- Electrons are randomly embedded throughout the atom



3. Rutherford: nuclear model
- Gold foil experiment

- Shot alpha particles (positive) at a thin sheet of gold foil

· His observations:

· Majority of alpha particles passed through undeflected

· Some particles deflected (hit nucleus)

· Atom composed of mostly empty space

· Small dense positive nucleus
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4. Bohr: planetary model
- Electrons orbit the nucleus in fixed paths

- Electrons are in Principal Energy Levels ( PELs) ( Rings/Shells)

· Maximum number of electrons in each PEL:

· PEL 1 = 2 electrons

· PEL 2 = 8 electrons

· PEL 3 = 18 electrons

· PEL 4 = 32 electrons
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Modern Model/ Wave Mechanical/ Electron Cloud Model

- An electron is a particle that travels in a wave

- There is a high probability of finding an electron in a region called an orbital

· The Wave Mechanical model of an atom explains the spectra of elements with multi-electron atoms
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Atomic Mass Unit-  amu, 1/12 of  a C-12 atom

- 1 amu = 1gram
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Atoms vs. Ions

- Atom = neutral: same amount of protons as electrons

- Ion = charged particle

· Positive (protons > electrons)

· Negative (protons < electrons)

- The number of protons can never change under ordinary chemical means

- Positive = losing electrons

- Negative = gaining electrons
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Atomic Mass: Weighted average and abundance of all the naturally occurring isotopes

Atomic Number: Number of protons

Electron Configuration: Arrangement of electrons in PELs in an atom (which is neutral) 

Selected Oxidation States: Charges of ions that a given ion takes on

Mass Number: Number of protons and neutrons in an atom 
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Orbital Notation
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Ground State vs. Excited State Electron Configurations

Ground State: electrons in the lowest PEL (Periodic table electron configuration)

Excited State: electrons have “jumped” to a higher PEL
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· Light = spectra, spectrum, spectral line, bright lined spectrum

· Law of Conservation of Energy = energy can neither be created nor destroyed, it is conserved

Ex: Na (Sodium)

2-8-1 = ground state (periodic table)

2-7-2 and 2-7-1-1 = excited state (still adds up to 11) 

Calculating Atomic Mass:

Average of naturally occurring isotopes taking into account with both mass and abundance

Ex.

C-12 = 98.89%                        12(98.89) + 13(1.108)                   =  12.01084

C-13 = 1.108%                                      100                                   

Lewis Dot Diagrams:

- The “dots” represent the number of valence electrons

-  Valence Electrons = electrons in the outermost PEL (outermost s and p sublevels)
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