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Modelling, control and optimization of
the wastewater treatment processes

A saturated two-regions model, as known as MIMI (mobile/immobile water) The first modelling provided consistent results between the observed
improved with the simplified AM2 kinetics model!?! phenomenon and the literature. The difference between the mobile and
15 ES Immobile phases could provide some explanations to the methane production
. 071 curve’s shape :
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It is considering 3 phases : the mobile liquid phase, the immobile liquid phase o
and the solid matter. Each soluble component concentration (5;, S,, X1, X;) is e
determined in gcop/m3. The S, substrate evolution is determined in the solid - |
phase in gcop/kg. For each component i, concerned by M reactions, we obtain o VA
the following equations.
0%2Ct (z,t oCL (z,t | dCL (z, t | | wl /T e
O Drm g;g )_ 1 nja(z )+Zﬁr”’t’l = Om n;(t )+a(C;n(z, t) = Cim(2, t)) H e T A e R e
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< i M Figure 3. Evolution of the component concentrations as a function of time
aCH, (z,t) ,; i i
Oim —— —— =« (Cm (z,t) — Cin(z, t)) + Z I
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6,, and 6;,, are the mobile and immobile liquid phase humidity's and «a is the o
exchange term between the liquid phases. f,,, represent the access fraction of
the substrate. {—

0.035 -

0.03 -
0.025
0.02 -

0.015 4

0.01-4

A least mean square method is used to determine the batch parameters |
(Y1, Yo, to, V%%, w9 kot koo, kyp, S9,S0, 59, X2, XY ) from  the methane .
production only. A 1D discretization solving method is used to solve the partial T e e e T e
differential equation system

Figure 4. Evolution of the biomass concentrations as a function of time

Results :

Constraints Initialisation Solving CH, production ~
4

If the least mean
square < e

For now, experiments are in progress and not achieved because the purpose of
this study Is to go further and offers a comparison with different hydrodynamic
effects like compression and immersion. Furthermore, different tracers are tested
Figure 1. Architecture for the resolution algorithm for different substrates. However, the calibration of the model obtained from the
literature datal*! provided encouraging curve shapes.

Before determining the batch parameters, an experiment is needed to obtain the
hydrodynamic parameters (6,,,0;,,,q,a). The Hydrus 1D software is used,
exploiting conductivity experimental results!®]
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Figure 2. Scheme of the conductivity experiments o — : . . . . — ; — ; ;
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What is the point ? Figure 5. Methane cumulated volume prediction and experimental literature results
« Characterize the initial substrate in term of COD, and it capability to be digested |
- Compare the digestion capability between different substrates with an easy way The authors acknowledge the ERDF (FEDER) and MOCOPEE project for the
- Predict the final methane production behaviour after few days PhD grant and financial support of Arnaud Dujany-Coutu.

« Take into account the hydrodynamics and the plug flow behaviour
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