Chemical Bonds
∙ ___________________________ that hold groups of ______________________________________

 to make them ___________________________________________________________________
∙ ____________________________________ electrons are _____________________________ or _______________________________________________
Ionic:     ________________electrons


    Atoms held together by ____________________________________


    Typically involves the bonding of a _________________ with _____________________


    Ex:
 

Covalent:      ________________electrons

          Atoms held together by an ________________________________________


          Typically involves the bonding of _____________________ with ____________________


          Ex:

Metallic:     Metal nuclei floating in a sea of electrons
Why bond?

The system can _______________ a state of _____________________  (become ____________________)
Many elements follow the _____________________  (bonded atoms tend to achieve ___ valence electrons)
Ionic Compounds
Characteristics:  

    ∙ atoms held together by _______________________
    ∙ consists of closely packed, _______________________________________
    ∙ metal + nonmetal

    ∙ __________________________
    ∙ relatively ___________________________ and _________________________ points

    ∙ ____________________ in water 

    ∙ _____________________________________ when molten or dissolved in water  




Examples:  NaCl, KBr, CaSO4
Ionic Bonds
One atom (metal) ______________ electron(s)                                _______________________
One atom (nonmetal) _______________ electron(s)

       __________________________
The endothermic reaction is always larger in magnitude than the exothermic reaction
Ex:  For the reaction     Na  +  ½ Cl2   (  NaCl           

Na needs to lose an e-                                 IE Na = +496 kJ/mol            

Cl needs to gain an e-                     e- affinity Cl  =  -349 kJ/mol
           +147 kJ/mol    
It appears that the formation of NaCl from ions does not decrease in energy  (ie – is not more stable)

       However … Na  +  ½ Cl2   (  NaCl           ∆Hf° = -410.9 kJ/mol

In actuality….there is a decrease in energy  (it is more stable as NaCl)

             +147 kJ/mol  ≠  -410.9 kJ/mol  ?!
** The ______________________________________________ comes from the 
     __________________________ between ________________________________________
       When the ions are drawn together energy is released























_______________ energy
Lattice Energy

The __________________________________________________ one mole of a solid ionic 
compound into gaseous ions

Ex:   NaCl(s)  (  Na+1(g)  +  Cl-1(g)       (Hlattice = +788 kJ/mol

(Hlattice _________________ as the ionic _______________________ and ______________________
Coulomb’s Law









E = k  Q1Q2




    
   d
       distance between nuclei






  2.31 x 10-19 J-nm

Crystal Lattice

     Attraction between ions is multidirectional

      Ex: NaCl     each Na+1 is surrounded by 6 Cl-  and  each Cl- is surrounded by 6 Na+1
     Different ions pack together differently to produce different crystal shapes
charges on ions








