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Since the membrane acts as hetero-nucleant interface with low surface, 
and due to concentration polarization that increases the solute concentra-
tion in proximity of the membrane, the nucleation process in a membrane 
crystallizer preferentially occurs on the membrane module; crystals are then 
flushed and recirculated into a separate crystallizer tank by the retentate 
flow. The combination of membrane modules and temperature-controlled 
crystallization should be considered as one system consisting of both nucle-
ation and growth steps. Moreover, the retentate flowrate plays a crucial role 
in determining the detachment of crystals from the membrane surface and, 
in general, on the overall crystallization process.

For a continuous process, the growth rate (G) is estimated from the vari-
ation of the overall crystal length (L–) as a function of the residence time (τ):
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where:
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The crystal growth rate is empirically related to the supersaturation (S):
  

	 G = kg Sg	 (8.30)
  

where kg is the growth rate constant (function of temperature, fluid-dynamics, 
presence of impurity etc.) and exponent g represents the kinetic order of the 
growth process. For NaCl crystallization on microporous polypropylene 
membranes carried out at low supersaturation ratio (S = 0.065–0.097), least 
square multiple linear regression analysis of data resulted in g = 1.17 and kg = 
1.92 × 10−5 (G expressed in m s−1).2


