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                Ionic and Metallic Bonding
   Ionic and metallic solids are held together by strong Coulombic
   interactions on the order of the intramolecular bonding associated
   with covalent compounds and so we speak of ionic and metallic bonds.
   Strictly speaking, however, these “bonds” are not the same as those in
   covalent compounds which arise through the sharing of one or more
   pairs of valence electrons between atoms.
   General Aspects of Ionic Bonding: Lattice Energy
   Ions are held together in a crystal lattice by the attraction of
   ________________________ _________________. This 3-D array maximizes
   the attractive forces among cations and anions and minimizes the
   repulsive forces.
   
   Lattice energy is the enthalpy change that occurs when
   _________________________
   ____________________________________________________. The size of the
   lattice energy can be likened to the _____________ of an ionic bond
   and depends primarily on two factors: ___________ _________ and
   ___________ ______________.
   Lattice energy can be calculated using Coulomb’s Law. Coulomb’s Law
   for LiF would be stated as follows:
   Where: QLi+ is _____________________________________
   QF- is ______________________________________
   r is _______________________________________
   You will not need to be able to calculate lattice energy using
   Coulomb’s Law. What is important is that you notice that the charges
   are in the numerator and so lattice energy
   ________________________ as charge increases. The distance between the
   ions which increases with increasing ion size is in the denominator
   and so lattice energy ____________
   as ionic size increases.
   The size of the lattice energy value indicates the strength of the
   interaction between the ions and determines properties like
   _____________________________, _________________ and
   ___________________. Thus we can compare the melting point of two
   ionic compounds by comparing their ionic size and ionic charge.
   For example as we go down a family in the periodic table ion size
   __________________ thus we would expect LiF to have a
   _____________________________________ and therefore
   _________________________ than NaF (LiF is about ____________ and NaF
   is about _______________). Similarly we would expect LiF to have a
   _________________
   __________________________________ than LiCl (LiCl is about
   _________________).
   If we look at two ionic compounds whose cations and anions are roughly
   the same size like LiF and MgO then charge becomes important. Since Mg2+
   has _________________ the positive charge that Li+ has and O2- has
   __________________ the negative charge that F- has we would expect the
   lattice energy for MgO to be ___________________ than that of LiF (MgO
   is about ________ ).
   Example:
   Choose the compound with the higher lattice energy in each pair.
   a) BaS and CsCl b) LiCl or CsCl
   Choose the compound with the lower melting point in each pair.
   a) CaS and BaS b) NaF and MgO
   General Aspects of Metallic Bonding: The Mobile Sea of Electrons
   Metallic bonding describes an array of ________________________
   charged metal cores composed of the ________________ and core
   ___________________, surrounded by a sea of mobile
   _____________________ electrons.
   
   The more electrons in the mobile sea, the ______________________ the
   metal.
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