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Ch 8.5b  Electron Configurations II -Core Notation
B)  CORE NOTATION
· A shorthand of the full notation:  Core + Remaining Electrons
Steps:
1.  Identify the core:  CORE = Nearest Preceding Noble Gas 
                 (*noble gas having an atomic number less than the atom being considered)
2.  Replace the core with the noble gas symbol. 

3. Write:  [Noble Gas Symbol] + All Remaining Electrons
Exception:  

For Noble Gases, write the nearest Noble Gas Symbol 1 period above  + Remaining Electrons.

	Element
	Full Notation
	Core Notation
	#Valence e-

	a) Li
	1s2 2s1
	
	

	b) Ne
	1s2 2s2 2p6
	
	

	c) Al
	1s2 2s2 2p6 3s2 3p1
	
	

	d) Ga
	1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p1
	
	

	e) I
	1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6 5s2 4d10 5p5
	
	

	f) Se
	
	
	

	g) Xe
	
	
	

	h) Ge
	
	
	

	i) Pb
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Assignment:    Hebden p.155 #27;  write the core notation for the problems on Ch8.5a notes p.2
Ch 8.5 Electron Configurations III - Ions
I) Negative Ions

· Anions are formed when atoms gain electrons.

· Rule:  filling order is the same as before.
E.g. 1)  Cl-  [Ne] 3s2 3p5 + 1e-  _______________________
E.g. 2)  S2-  [Ne] 3s2 3p4 + 2e-  ________________________
II) Positive Ions

· Cations are formed from removal of electron(s).
1. Remove electron(s) from the largest n first.
2. If the electrons are in the same n, remove electrons in the order of these orbitals:

p before s before d   (*Mnemonic: Electrons "Play SunDays.")

E.g. 1)  Na+

Na: [Ne] 3s1 – 1e-  _______________________________
E.g. 2)  Fe3+

Fe: [Ar] 4s2 3d6  – 3e-  ___________________________  
E.g. 3)  Sn3+ ( 
Sn: [Kr] 5s2 4d10 5p2 – 3e- ( ________________________
Quick Check:  Write the electron configurations for the following species using the core notation.

1.  O2-:  _______________________________________________

2.  As+:  _______________________________________________
3.  As4+: ______________________________________________

4.  As6+:  ______________________________________________


5.  Sn4+:_______________________________________________

6.  N3-:  ______________________________________________

7.  V2+:________________________________________________

8.  Fe2+:  ______________________________________________

III)  Exceptions:

There are a few exceptions because:

· A fully filled or half- filled d-subshell is more stable, so d5 and d10 are preferred.

· Hence, a single electron is moved out of the 4s orbital to the d-orbital for stability.
· Remember these examples:  Cr and Cu.

Instead of:
Cr: _______________    , it is actually Cr:  _________________
                 
Cu: _______________  , it is actually Cu: ___________________
Question:  Can you predict which other elements would have a similar pattern?  
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Ch 8.5 Predicting the Number of Valence Electrons
A) Determining the Number of Valence Electrons:

· Electrons are either core or valence electrons.
I) Core electrons:
· electrons contained in the inner orbitals 
· NOT involved in reactions
· noble gases 
NOTE:  Ions having noble gas electron configurations with full valence orbitals are no longer reactive; hence, they are considered core electrons.
II) Valence electron:

· Are contained in the valence orbitals
Valence orbital:  Orbitals of the last energy level (largest n).

· Participate in reactions
· Does not include fully filled d or f subshells (i.e. NOT d10 nor f14)
NOTE:  By definition, all noble gases have zero valence electrons!!!

B) Valence Shells: Open or Closed?

· These 2 terms are used to describe valence shells. 

· CLOSED SHELL:  A shell containing its maximum # of e-
· OPEN SHELL:  A shell containing less than its maximum # of e-.

Example 2:

	Atom
	Full Notation/

Core Notation
	# valence e-
	Valence Shell:

(open/closed)

	S
	1s2 2s2 2p6 3s2 3p4

[Ne] 3s2 3p4
	
	

	Rb
	1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p65s1

[Kr] 5s1
	
	

	Kr
	1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p6
[Ar] 4s2 3d10 4p6
	
	


1. Go back to example 1 on p.1 of your notes.  List the elements that has:

a) Open shells: _____________________________
b) Closed shells: ____________________________
2. What pattern did you observe between the element, electron configuration, and the open/closed shell? 

Assignment: Hebden pp. 157-158 #28-29
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