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Reaction precipitation of amorphous calcium phosphate: population balance modelling and
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Abstract

Precipitation of amorphous calcium phosphate being a precursor of hydroxy-
apatite is investigated using a Y-mixer-tubular reactor device and a population
balance model including nucleation, growth and agglomeration of particles. The
set of moment equations generated by the population balance equation is solved
using the direct quadrature method of moments. The population density function
is approximated by gamma distribution with the Laguerre polynomial correction
terms. The model parameters are estimated by fitting the population density
function to experimental particle size distribution data using the least squares
method. Identification of the kinetic parameters and the population density
function proves to be satisfactory. The results of sensitivity analysis obtained by
simulation with the estimated parameters show similar tendencies as those of
experiments. The results demonstrate well that nano-scaled amorphous calcium
phosphate can be obtained applying high temperature and high calcium ion

concentrations.
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