
77Fundamentals of Population Balance Based Crystallization Process Modeling

	  
0

, d , 0,1,2k
k L n L t L k



   	 (2.46)
  

where µk (µmk) denotes the k-th moment of the distribution. The first four 
moments (k = 0, 1, 2, 3) have physical meaning, being proportional, in row, 
with the specific number, length, surface area and volume of particles. Supe-
rior moments can also be computed, but no physical meaning can be asso-
ciated to them.

Applying the model transformation rule eqn (2.46) on the PB eqn (2.31).
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Depending on the form of kinetic functions applied in eqn (2.47), dis-
cussed in the first section of this chapter, the integrals might or might not 
be evaluated,4 which delimits the applicability of the SMOM for numerous 
practical problems. For nucleation and growth processes eqn (2.47) simpli-
fies to:
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Which, assuming size independent growth, applying the moment trans-
formation rule eqn (2.46) leads to the system of moment equations:
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Eqn (2.49) is an ordinary differential equation, which can be solved simul-
taneously with the mass and energy balance equations. Although they are 
averaged quantities, the moments enable the calculation of numerous rele-
vant statistical properties of the particle population, as summarized in Table 
2.9.

Table 2.9 gives various mean sizes and distributional properties, but the 
exact reconstruction of the CSD is not possible. However, various methods 
have been developed to approximate the original CSD based on its leading 
moments.3

Even though the integrals of eqn (2.47) can be evaluated, the resulting 
equations system might not be closed. A typical example is the size depen-
dent growth:
  

	 G(L) = GLj	 (2.50)
  


