Calculate the surface enthalpy of Cu crystal, when the external surface is of {100}, (110}, {111} type.
Bond energy of Cu (BCu) = 56.4 KJ / mole of bonds.  aCu = 3.61 Å. Use the broken bond model. Ignore surface relaxations and reconstructions.
A) The bond energy of is given for a mole of bonds. We need to convert this to bond energy per bond.

Bond E of Cu / bond (Bb) = bond energy per bond/Avogadro number = BCu / N0
=
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 = B1 (let the bond energy per bond be equal to B1).
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The multiplier half in the above equation is because two surfaces are created in one cut.
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. The usual symbol for surface energy is ( (= S): 
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Figure below shows the coordination polyhedron for FCC ( Cubeoctahedron
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[image: image6.emf] Area of (100) = a2. Number of atoms in this area = 2. Number of bonds broken per atom: 4.
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S(100) = B1 (  
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[image: image10.emf] Area of (110) = A(110) = 
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Area of the plane within the unit cell = 
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a

. Number of atoms in this area: 2. 
Number of bonds broken per atom: 5.
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S(110) = B1 (  
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[image: image17.emf]  Area of (111) = A(111) = 
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Number of atoms in this area: 2. Number of bonds broken per atom: 3.
In the Figure below the B (in the plane of the cut = surface plane) and C (below plane) layer bonds are intact but A layer bonds are broken (= 3 Nos). 
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