ELECTRON CONFIGURATIONS OF IONS.

Definitions; Ions are:

· Charged particles, either negative or positive.

· Ions have an imbalance (inequity) of protons to electrons.

· Positive ions (cations) form when electrons are lost.

· Negative ions (anions) form when electrons are gained.

· Protons NEVER leave the atom therefore it is changes in electron number that is associated with ions.

SKILL TWO – electron configuration of ions.

Procedure

1. Find the atomic number to determine the ground state electron number.

2. For each positive charge, subtract one electron form the ground state electron number.

3. For each negative charge add one electron beyond the ground state number.

4. Write the filling order as dictated by the Aufbau process in handout #1.

_________________________________________________________________________________________
EXAMPLE 1) 7N-3

      The ground state atom is         7N    1s ↑↓      2s↑↓  2p ↑  ↑  ↑_ 

        --- because the charge of this ion is a negative three, you must add three more electrons (shown in red) that are present in the ion but not the neutral atom.  
      The -3 ionic state is            7N-3  1s ↑↓      2s↑↓  2p ↑↓ ↑↓ ↑↓ 





♫NOTE- the valence shell of this ion (shell #2) has exactly 8 electrons, this is called the octet, which is very stable and the desired configuration that atom engage in bonding to achieve.
_________________________________________________________________________________________


EXAMPLE 2) 7N+3


  The ground state atom is     7N    1s ↑↓      2s↑↓  2p ↑  ↑  ↑_


     --- because the charge is +3 you must remove three electrons (in orange) from the ground state, the +3 ion has three fewer electrons then the neutral ground state atom.


  The +3 ionic state is        7N    1s ↑↓      2s↑↓  2p  _  _ __
_____________________________________________________________________
SIMULATION OF NITROGEN IONS     KEY      = PROTON        = ELECTRONS


                        7 ELECTRONS = 7 PROTONS: NEUTRAL ATOM
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7 ELECTRONS = 7 PROTONS: NEUTRAL ATOM





5 ELECTRONS < 7 PROTONS: therefore this is a +2 ion, 2 unpaired protons that are not neutralized. The ion contains 2 fewer electrons than the neutral atom.





9 ELECTRONS > 7 PROTONS: therefore this is a -2 ion, 2 unpaired electrons that are not neutralized. The ion contains 2 more electrons than the neutral atom.








