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= Water resource recovery
= Modelling challenges

= Control challenges

= Take home

PRI UNIVERSITE 4

wodel




“Wu rfS”

= Water resource recovery facility (WRRF)
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Resource recovery processes

Stripping (NHj, fatty acids)

Air scrubbing (ammonium sulfate) A”.
Precipitation (struvite, Ca-phosphate) | PNYySiCO-
Filtering (paper fibers) chemical
Extraction (PHA) unit

lon exchange (NH,*) processes

Reverse osmosis (H,0, N-K concentrates)
Phase separation (butanol)

Pyrolysis, gasification, incineration (energy)
Chemically enhanced primary treatment (COD)
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Outline

= Modelling challenges
= Control challenges
= Take home
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Modelling
physicochemical processes
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= We've done it
simply:
Aeration: Kla (C,-C)
pH: f(pKa, TAN, Ak, ...)
Precipitation: MeOH/MeP
Membrane: J = TMP/p.(R,,+R+R,)
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Modelling
physicochemical processes

= \We have to do it
differently: =
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Modelling
physicochemical processes
= We have to do it differently:

Gas exchange: head-

water bubbles space
b)
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Modelling
physicochemical processes

= We have to do it differently:

Precipitation:
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Towards a generalized physicochemical framework

Damien J. Batstone, Youri Amerlinck, George ¢

Paloma Grau, Bruce Johnson, Ishin Kaya, Jean-

Stephan Tait, Imre Takacs, Peter A. Vanrollegh
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Modelling
physicochemical processes

= We have to do it differently:

Precipitation:

Solid surface interface

Mg (1) jons migrate to
NH ,*(I) surface MgNH ,PO,.6H,0(s)
po , (1) andintegrate

solid-phase grows
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Modelling

physicochemical processes

= We have to do it differently:

Precipitation:

It gets a
little crowded
In wastewater
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CaOH*
M 2+ 03-
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MgHCO3*CaHPO, (aq)
Na*MgH2P04+ CaAc*
0,2 Naco, 2105 (aq)

NaSO,- HPO,2 MgSO, (aq)
CaSG,(aq)  K* COz
Na* NaAc (aq)
CaCO; (aq)
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Modelling
physicochemical processes
= We have to do it differently:
Precipitation: %% e
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Modelling
physicochemical processes

= We have to do it dlfferently . >
—'i” C; “;.;‘sim j- Fpos SIIF'O! |
Precipitation: / PO4> R “
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Model-based optimization
of resource recovery trains in WRRFs
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Outline

= Control challenges
= Take home
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Successful control in WWTP ..

= PO 4 Fe dosage control
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Successful control in WWTP . ...
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Control challenges
= Paradigm shift:
N N
Effluent limit Control . Effluent limit
Safety I - '
margin /7—[ W
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Control challenges

= Paradigm shift:

N A

Effluent limit WRRF Upper quality limit
t _ Control pEe=msoessmrss

{ /W\/ Lower quality limit

v
v

P UNIVERSITE 35 A
moddel
Control challenges
= Much stricter product specifications!
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Control challenges

= No more forgiving client
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Control challenges

= No selection of raw materials
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Outline

= Take home
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Take home messages

= WWTPs - WRRFs !

* Physico-chemical processes !
= Modelling challenges are non-trivial

= Resource recovery products
must compete with existing products

* Product specifications are strict

= Control is much more strict (upper & lower limit)

(no more forgiveness!)
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