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Figure 1: Overview of the water treatment process at Waternet (Weesperkarspel),

Amsterdam, The Netherlands. water Marble pellets Water 0, (oxygen)

1. Introduction 2. Conclusions & Recommendations
We developed a new mechanistic model that predicts calcium removal * Innovation: A multidisciplanary approach is required for modelling of water softening treatment
rates 1n drinking water through pellet softening, carry-over of fine practices.
particles, and the saturation of the bed in subsequent treatment step. Our * Optimization: Understanding the consequences of preceding treatment steps on softening as well as
model relies solely on the values for the linear velocity in the softening the role of softening on subsequent treatment processes 1s crucial for global optimization of the
reactor (v,), (average) particle size (), temperature (7) and saturation model.
index with respect to calcite (SI_ ). Validation of our model was carried * Validation: Experiments are important to validate our mechanistic model, as well as real-time data

from the treatment plant.

* Reactor Design: The fluidized bed in a pellet reactor should have a minimum height of 6 m, so
softening can be practiced more flexible, to make 1t a more efficient process throughout the year
with ever-changing process conditions.

* Control: A combination of pH- and EC-driven control may be a better indicator to make the
softening treatment step more flexible.

out with our own experiments and real-time data. The implementation
of our model enabled the derivation of key performance indicators
(KPIs) to optimize the softening process, chemical usage, and reactor
design, steering the drinking water treatment towards a more circular
and environmentally sustainable process.

3. Modeling Methods & Results 4. Experimental Methods & Results
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