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The discretized population balance model of Hounslow (Houslow et al., 1988) is
modified by Adetayo (1993) to obtain a mathematical model of the granulation process. The
resulting sequential two-stage kernel follows the observed granulation mechanism adequately
and is able to predict the shape of the granule size distribution for the full range of experimental
data. A size-independent kernel is used for the first stage of growth while a size-dependent
kernel models the second stage. The extent of granulation within the first stage, given by 1
is found to be proportional to the fractional liquid saturation of the granules. Here, M represents
the rate constant for the first stage of growth and t\ represents the time required to reach the
final equilibrium size distribution for the first stage. A critical fractional water saturation (rtl_is
necessary for the second stage of granulation to occur leading to further growth. For H<Smt1
the second stage does not exist (R£™0 ) an equilibrium size distribution is reached at time ]1

The present research adopts Adetayo's model, which is written in FORTRAN 77 tested
and debugged. Validation of the component models (drum granulator, screen and crusher) is
next carried out along with the corresponding sensitivity study of each constituent component
model. Based on the actual plant data, the granulator model parameters are estimated for the
fertilizer grade 16-16-18. Finally, a guideline on how to estimate the parameters of a industrial-
scale model from those obtained with a small-scale granulator from those of a lab-scale one is
explained and simulation of a industrial-scale granulation process is carried out to see the effect
of the liquid phase content on the process performance. Simulation results show that the recycle
ratio goes through a minimum as the liquid content increases.
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