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1. INTRODUCTION

Borja Valverde-Pérez*, José Manuel Fuentes-Martinez*, Xavier Flores-Alsina**, Dorottya S.
Wwagner*, Krist V. Gernaey**, Jakob Kjgbsted Huusom** and Benedek Gy. Plosz*

Control Structure Design for an EBP2R Process Operated

Current resource recovery strategies [1]:

 Metal salt addition for phosphorus
precipitation

>

Disadvantages:
* High energy demand
* Requires metal salts

e Ultrafiltration

Resource recovery through a two-stages bacterial-

algal system [2]:

 Enhanced biological phosphorus removal and
recovery system (EBP2R) to produce growth
media with targeted N-to-P ratios

* Optimal algal cultivation, thereby intracellularly
storing both N and P

* Direct application on land for fertigation

—

Advantages:

process

* Complete biological

 Comparably lower
environmental impact

P ratio

2. CONTROL STRUCTURE DESIGN
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Objective: How to keep a stable and optimal N-to-P ratio in the

System description:
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* Dissolved oxygen control loop: air supply (modeled o
as kLa) controls the oxygen level in the aerobic tank. 20l . 40.\_\ \\\ " — —.-——--—\\\
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P-LOAD

g System response to step disturbances in the influent:
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e Total phosphorus (£ 20%): in open loop the disturbance affects both P recovered and N-to-P ratio; the control system
rejects the influent disturbance.
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* Total nitrogen (* 30%) : in open loop the disturbance affects only the N-to-P ration; the control system rejects the
influent disturbance.
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e Total COD (* 20%) : in open loop the disturbance impact is comparably low; the control system rejects the influent
17 disturbance.

N-to-P Ratio
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Comparison with continuous layout [4]:
The SBR leads to higher maximum phosphorus recovery: 80-90% vs 60% recovery in the continuous system
 The SBR is more flexible rejecting disturbances associated to the phosphorus load into the reactor
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Dashed line: open loop simulation; solid line: closed loop simulation
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phosphorus load compared to the continuous system
* Future research should address the controllability of the PBR and the upstream online
optimization according to the PBR performance
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