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a) For a spherical nucleus, derive the following expression, the energy change during nucleation
as a function of number of atoms » in cluster (v is atomic volume).
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b) Using the result of (a), derive the expression for the critical number of atoms and energy barrier.
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¢) Assuming isotropic and constant surface energy for both of graphite and diamond,
and using the data : v, = 3.1 Jm™?,  v4, = 3.6, 3.65 and 3.7 Jm™, respectively
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¢) Assuming that the critical number of atoms for graphite nucleation is 100, estimate the driving
force for graphite nucleation.

32T X Iy 2
n¥* = (oo N VERNE = (00 (&tom)
32TCK Y g

3 = &
AGV,gr = 300 Vg‘r
AQG 2T x Gl T/e)? 5

V. = : - (o
4 (3)((87‘(0'30 m*/odom) % ((00 otom) ) >= .08 X(07 T/m3

f) For the three values of surface energy of diamond, compute the ratio of nucleation rate between
graphite and diamond, Zgra//gia.
For the nucleation rate, use the expression: / = A-exp (-4G*kT), and assume that A is the same
constant for both of graphite and diamond and T = 300 K.
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