Bohr’s Theory

· electrons within an atom can possess only certain discrete energies called energy levels

· (electron energy is quantized

· each energy level, Bohr proposed, is associated with a fixed distance from the nucleus

· in the Bohr model, an electron with a particular energy travels along a 3-D pathway called a shell or orbit

· these shells are designated by the principal quantum number “n” , which can be a positive integer from 1 to infinity









Historically these 








Shells have also 

been designated 

by the symbols K , 

L, M, N, etc.

[image: image1.png]Figure 2.11. Examin these Lewis structures for the Period 2 clements.
Place a dot on each side of the cloment - one dotfor each valence eleciron.
Then start pairing dots when you reach five or more valence electrons.




Bohr-Rutherford Diagram for the Atom

Energy Level


Maximum # of electrons (2n2)

1 2

2 8

3 18

4 32

etc.

Inner vs Valence Electrons

Valence electrons :  this is where most chemical reactions occur.  

Inner electrons:  not much happens under normal conditions

Eg)
Aluminum

[image: image2.png]Figure 2.9A. A Bohr-Rutherford diagram for any element.




[image: image3.png]Figure 2.9B. Hydrogen and helium have a single energy level





[image: image4.png]Figure 2.9C. The eight Period 2 elements have two energy levels.




Rules for Electron Configuration

For the representative elements (except He)

# electrons corresponds to the group number 

Group IA
(
1e-
Group IIA
(
2e-
Group 3A
(
3e-
The energy level of the valence electrons is determined by the period it is in.

The shape of the periodic table tells us where all of the electrons are in the atom.         

Ions

There are 2 types of ions that exist.

1) cations:  atoms that have lost 1 or more e-‘s, their charge becomes overall positive.

2) anions:  atoms that have gained 1 or more e-‘s, their charge becomes overall negative.

Reason for atoms to gain or lose e-‘s comes from the OCTET RULE.

· atoms are most stable if they have a filled or empty outer layer of e-‘s

· except for H and He, a filled layer contains 8 e-‘s (an octet)

· atoms gain, lose or share e-‘s to make a filled or empty outer layer.

This concept can be rephrased as “isoelectronic”.

Elements try, at the electronic level, to “look like” or have the same number of e-‘s as the nearest noble gas.  Once the atoms acquire or lose the e-‘s to get 8 in their valence level they are then stable.

Lewis Structures

Easier way to represent elements and their valence e-‘s.

Ex)
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Figure 2.8. Energy levels of an atom from the ffth period.




Bohr’s Theory depended on these assumptions:

· that an e- can travel indefinitely within an energy level without losing energy

· that the greater the distance between the nucleus of the atom and the energy level, the greater the energy required for an e- to travel in that energy level

· that an e- cannot exist between orbits, but can move to a higher unfilled orbit if it absorbs a specific quantity of energy and to a lower unfilled orbit if it loses energy.

Bohr theorized that if energy is supplied to an e- in a given energy level, then the e- can “jump” to a higher, unfilled energy level, farther away from the nucleus- called a TRANSITION

· when an e- drops back to a lower energy level, it releases an equivalent amount of energy

· when an e- is in the lowest energy level that it can occupy it is said to be in its GROUND STATE.
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[image: image6.png]Figure 2.11. Examin these Lewis structures for the Period 2 clements.
Place a dot on each side of the cloment - one dotfor each valence eleciron.
Then start pairing dots when you reach five or more valence electrons.



[image: image7.png]Figure 2.9A. A Bohr-Rutherford diagram for any element.



[image: image8.png]Figure 2.9B. Hydrogen and helium have a single energy level




[image: image9.png]Figure 2.9C. The eight Period 2 elements have two energy levels.
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Figure 2.8. Energy levels of an atom from the ffth period.
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