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ABSTRACT

Bulk precipitations are of great importance in chemical engineering applications. We will consider the
barium sulphate precipitation which is particularly well understood from the chemical engineering point
of view. The speciesBaCl2 andNa2SO4 are reacting in a time–dependent flow field

BaCl2 + Na2SO4 → BaSO4 + 2NaCl

leading initially to dissolved barium sulphate. After the local concentration of the dissolved barium
sulphate exceeds a certain threshold, the precipitation starts and barium sulphate particles are produced.
Currently, our model includes the nucleation and the growthof particles. While growing, the particles
consume dissolved barium sulphate which balances the production of dissolved barium sulphate from
the ongoing chemical reaction.

The mathematical model of this process, see [3], is a coupledsystem of

• the Navier–Stokes equations for describing the flow field,

• nonlinear convection–diffusion–reaction equations for the chemical reaction which are domi-
nated by convection and reaction,

• a transport equation for the particle size distribution.

The particle size distribution depends not only on time and space but also on the size of the particles.
That means, its domain of definition is one dimension higher than for the other equations.



This talk will present numerical approaches for solving thecoupled population balance system which
are mainly based on finite element methods. Numerical studies will be shown for the case that the flow
field and the chemical reaction are given in a two–dimensional domain and the equation for the particle
size distribution in a three–dimensional domain.

The talk will focus on the numerical solution of the convection–dominated reaction equation and the
transport equation in the bulk precipitation model. Stabilization techniques for convection–dominated
equations suffer often either from smearing of the layers, which leads to inaccurate solutions, or from
spurious oscillations at the layers, which may result in instable simulations. The construction of non–
smearing and non–oscillating discretizations is an activefield of research. The talk will discuss sev-
eral approaches to obtain such methods (residual based SOLDschemes [1,2], flux–corrected transport
methods [4] and local projection schemes [5]) and study their performance in the simulation of bulk
precipitation processes.
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