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2.2.3  �Growth and Dissolution
The newly born nuclei and existing crystals in the supersaturated solution 
grow with time. From the mass transfer point of view, three major successive 
steps are required for the crystal growth process to happen, which are illus-
trated in Figure 2.4:
  

●● convective mass transport of solute molecules from the bulk solution to 
the boundary layer of the crystal, which in a well-mixed system is usually 
significantly faster than the

●● conductive (diffusive) mass transport through the boundary layer to the 
crystal surface and

●● surface integration of the molecule to the crystal lattice.
  

The diffusion step can be described by the diffusion equation, which, in 
terms of notations of Figure 2.4 has the form:
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where D (m2 s-1) is the diffusion coefficient and A (m2) is the crystal surface. 
The surface integration step is characterized by:
  

Table 2.2  ��Summary of commonly used empirical and semi-empirical nucleation 
rate models.
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σs: interfacial tension; v: molec-
ular volume; k: Boltzmann 
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Two step nucleation rate 
model. See the literature for 
details8

Primary 
nucleationa

B = kbσb Commonly used nucleation 
expression

Secondary 
nucleationa

B = kbσbµ2 µ2: second moment (see eqn 
(2.46))

B = kbσbµ3 µ3: third moment (see eqn 
(2.46))
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Eb: activation energy; R: gas 
constant

b 3B b j kk N  N: impeller stirring rate

a�Both relative and absolute supersaturation can be used.


