
1-2-3. Metallic Bonding

 A bond between atoms with similar low electronegativities. 
Metallic bonding is essentially covalent bonding with 
delocalized electrons. Metallic nuclei share weakly bonded 
valence electrons, which form an "electron gas". 

 Metals have many more empty orbits than electrons available 
to fill them. For example, iron requires 5 electrons to fill its 
outermost 3d orbital. 

 Metallically bonded solids share the following properties: low 
to moderate hardness, malleability, and ductility (weak 
delocalized bonds); very good thermal conductivity and 
electrical conductivity (free electrons in cloud); and form 
crystals with high symmetry (nuclei pack well).
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Metallic bonding is the
electromagnetic interaction
between delocalized electrons,
called conduction electrons,
gathered in an "electron sea", and
the metallic nuclei within metals.
By contrast, in ionic compounds,
the locations of the binding
electrons and their charges are
static. The freely-moving or
delocalization of bonding electrons
leads to classical metallic
properties such as shininess
(surface light reflectivity), electrical
and thermal conductivity, ductility,
and high tensile strength.



Energy band in the crystal



Orbital and energy diagram for Li atom



1-2-4. Van der Waals Bonds

Van der Waals Bonds are also residual bonds that result
from polarization of atoms or molecules. In the mineral
graphite, the C atoms are held together by strong
covalent bonds, that result in concentrations of positive
and negative charges at either end of the C
atoms. Bonding between sheets takes place as a result of
the slight attraction between these residual charges from
one sheet to another.



Hydrogen bonds

 These occur in the special case of hydrogen, because H has only one
electron. When Hydrogen gives up this electron to become H+1 ion or
shares its single electron with another atom in a covalent bond, the
positively charged nucleus of the hydrogen atom is exposed, giving that
end of the H ion a residual +1 charge.

This is what causes the H2O molecule
to be a polar molecule seen here.
Similarly, an OH-1 molecule, common
in sheet silicate minerals like micas and
clay minerals, although possessing a -1
charge will have exposed H nuclei that
can bond to other negative residual
charges forming a weak hydrogen bond.
Layers of OH-1 molecules in the sheet
silicates result in the easy cleavage
along the {001} planes.



Dipole-dipole interaction in H2O molecules



Homework #1

 Solve exercise 1, 5, 7, 10, 13, 20, 21, 22.








