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Electron Configuration for Ions and Noble Gas Core Notation

CSCOPE Unit 04 Lesson 01 Day 4

     Three rules determine orbital notations and electron configurations

◊     Aufbau Principle

●     The Lazy Man’s Rule…fill up the lowest shelves first so you don’t 

       have to climb the ladder as high 


●     As protons are added one by one to the nucleus to build up the 

                  elements, electrons are similarly added to the atomic orbitals of 

                  lowest energy first in a specific order


●     The order of filling atomic orbitals of lowest energy first has been

       determined experimentally and the pattern, with a few exceptions,

       can be obtained two ways: 




(1) From the periodic table

(2) From the Aufbau diagram

◊     Pauli Exclusion Principle

●     The “Two’s Company, Three’s a Crowd” Rule…dating is usually 

       opposites (boy and girl) and no tagalongs 

●     Each orbital can hold no more than two electrons

●     Two electrons can occupy the same orbital only if they have opposite

       spins.


◊     Hund’s Rule

●     The School Bus Rule…one person per seat until you are forced 

       to double up

●     When electrons occupy orbitals of equal energy, one electron enters

       each orbital until all orbitals contain one electron with their spins 

       parallel – only at that point do they begin to pair up
When doing the electron configuration for ions determine the number of electrons from the atomic number and the charge, and then do the electron configuration as you did yesterday.

(1) For atoms, the number of electrons equals the atomic number.

(2) For ions, the number of electrons equals the atomic number minus the charge.

number of electrons = atomic number ( (charge)

Remember: 

Ions with a positive charge (cations) have lost electrons.

Ions with a negative charge (anions) have gained electrons.

Examples

	01.  How many electrons does calcium (Ca) have?
	

	
	

	02. What charge does calcium ion have?  Hint: You can use the White Man’s Rap !
	

	
	

	03. How many electrons does calcium ion have? 
	number of electrons = atomic number ( (charge)


	
	

	04.  How many electrons does bromine (Br) have?
	

	
	

	05. What charge does bromide ion have?  Hint: You can use the White Man’s Rap !
	

	
	

	06. How many electrons does bromide ion have? 
	number of electrons = atomic number ( (charge)



Your teacher will walk you through writing the electron configuration for magnesium atom and magnesium ion, and for chlorine atom and chloride ion.

	magnesium atom: number of electrons
	

	
	

	magnesium atom: electron configuration
	


	magnesium ion: number of electrons
	

	
	

	magnesium ion: electron configuration
	


	chlorine: number of electrons
	

	
	

	chlorine: electron configuration
	


	chloride ion: number of electrons
	

	
	

	chloride ion: electron configuration
	


Representing Electron Configurations Using Noble Gas Core Notation

· Noble gas core notation is a way to abbreviate a long electron configuration by representing the inner electrons with a noble gas symbol.

· Rather than writing out all the values we can simply write out the ones that come after the values of the nearest noble gas that has fewer electrons.

· Remember that the noble gases are the six elements found in the column on the extreme right of the periodic table.

Procedure

(1) Locate the element on the periodic table.

(2) Determine which noble gas comes just before that element, by atomic number, in the periodic table.

(3) Write the symbol for that noble gas in brackets.

(4) Count and report the electrons in the subshells between the noble gas and the element, including the element itself.

Examples

Your teacher will walk you through writing electron configurations using noble gas core notation for magnesium, titanium, and iron.

	magnesium
	


	titanium
	
	put into correct order 


	iron
	
	put into correct order 


Use noble gas core notation to give the electron configuration for the following atoms and ions:

	01. fluorine atom – symbol “ F ”
	

	
	

	02. fluoride ion – symbol “ F– ”
	

	
	

	03. sodium atom – symbol “ Na ”
	

	
	

	04. sodium ion – symbol “ Na+ ”
	

	
	

	05. nitrogen atom – symbol “ N ”
	

	
	

	06. nitride ion – symbol “ N3– ”
	

	
	

	07. potassium atom – symbol “ K ”
	

	
	

	08. potassium ion – symbol “ K+ ”
	

	
	

	09. sulfur atom – symbol “ S ”
	


	
	

	10. sulfide ion – symbol “ S2– ”
	

	
	

	11. calcium atom – symbol “ Ca ”
	

	
	

	12. calcium ion – symbol “ Ca2+ ”
	

	
	

	13. arsenic atom – symbol “ As ”
	

	
	

	14. arsenide ion – symbol “ As3– ”
	

	
	

	15. iron atom – symbol “ Fe ”
	

	
	

	16. iron (III) ion – symbol “ Fe3+ ”
	


Identity the following elements from their electron configuration:

	17. 1s2  2s2  2p6  3s2  3p6
	

	
	

	18. 1s2  2s2  2p6  3s2  3p6  3d1  4s2  
	

	
	

	19. [Ar]  3d10  4s2  4p1
	

	
	

	20. [Kr] 5s1
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