Electron Configuration Patterns


Lab 5.1: Electron Configuration using Aufbau Diagram Lab
Name: _______________________________

Background
The electrons in an atom occupy distinct principal energy levels.  To be located in any each of these principal energy levels, electrons must have the required energy for the level.  The principal energy levels (n) are numbered 1, 2, 3, 4, 5, 6, and 7 for the atoms of the known elements.

Each principal energy level is subdivided into sublevels.  Each sublevel has its own energy requirement for electrons.  The sublevels are labeled s, p, d, and f.  

Within each sublevel there is a specific number of orbitals. The orbitals within a given sublevel have the same energy requirements for electrons.  
· s sublevel has 1 orbital    • p sublevel has 3 orbitals   • d sublevel has 5 orbitals • f sublevel has 7 orbitals.

· Each orbital can “hold” a maximum of two (2) electrons.

Rules for “filling” energy levels:

1. Aufbau Principle: 

a.  Electrons enter the lowest principal energy level available. n=1 is the lowest energy level
b.  Within a principal energy level: electrons enter the lowest energy sublevel available. 1s is the lowest sublevel. 

2. Pauli Exclusion Principle:

a. Orbitals in sublevels can hold a maximum of two electrons. Electrons must have opposite spins in order to occupy the same orbital and be considered as paired.

3. Hund Rule:
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Within a sublevel: electrons enter each orbital one electron at a time until all orbitals have one electron. Then additional electrons enter each orbital until 2 electrons are in each orbital.  Once all orbitals in a sublevel are filled (each with 2 electrons), the next electron enters the next higher energy sublevel.


 The Aufbau diagram on the left illustrates the order of filling orbitals and sublevels.  Start at the 1s sublevel and follow the arrows.  For example:  1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, etc.

Objectives for this worksheet: 
To write the electron configurations for many elements.

To relate the electron configurations of the elements to their chemical behavior (whether the atom tends to lose or gain electrons).

PROCEDURE
1.  Complete the table of the 16 elements located in the table.
2.  Starting with the element with the lowest atomic number, draw electron configurations for the 16 elements on the Electron Configuration Chart.
SAVE THESE ELECTRON CONFIGURATION SHEETS FOR USE IN A LAB ON THE PERIODIC TABLE.   You will use these sheets to answer Analysis and Conclusion items to relate electron configuration with the placements of the elements in the periodic table.
Background information:  Ions form when neutral atoms gain or lose their outermost electrons.  These outermost electrons are called the valence electrons and are responsible for the chemical behavior of the atoms. Elements and ions will chemically react with each in order to fill their valence orbitals. 
Generally:

a)  atoms having 1, 2, or 3 valence electrons tends to give up all of their valence electrons and acquire a positive electrical charge, forming cations.  The size of the charge is equal to the number of electrons that have been lost.  For example, a lithium atom has 1 valence electron; when that electron is lost, a lithium ion is formed having a +1 charge. 
b)  atoms having 5, 6, or 7 valence electrons tend to attract enough additional electrons to have a total of 8 valence electrons and acquire a negative electrical charge, forming anions.  The size of the charge is equal to the number of electrons that have been gained. For example, a nitrogen atom has 5 valence electrons; when the nitrogen atom gains 3 additional electrons, a nitrogen ion is formed having 8 valence electrons and a -3 charge.

c) atoms having 4 valence electrons will lose or gain valence electrons depending on whether the element is a metal or nonmetal.  We’ll deal with these elements in the next part of this unit on the Periodic Table.

Using the background information given above, your electron configuration pattern sheets and the list of ions, complete the following table.  The first has been done as an example.
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