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North-West Europe

i pad

* Reasons to engage in nutrient recovery
for a public waterboard

* Phos4You gives EG/LV insights in phosphorus
recovery technology

* Regional consideration for deployment of
phosphorus recycling
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Planetary Boundaries

A safe operating space for humanity

Waste water
management deals
intensively with the

P & N flows!

Beyond zone of uncertainty (high risk)
I In zone of uncertainty (increasing risk)
Below bhoundary (safe)
B Boundary not yet quantified

Source: Steffen et al. Planetary Boundaries: Guiding human development on a changing planet, Science, 16 January 2015.
Design: Globala
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Two public waterboards as an answer to Nt v Brope

Phos4You

societal challenge e

Coal mining and industrialisation in
the 19th century caused:
- subsidences
- pollution of the watercourses
- deseases, epidemic in the population

Formation of Emschergenossenschaft and
Llppeverband
Association of municipalities and industry;
" - Mission: It is to serve the collective good of the public and
the benefit of its members;
- Non-profit organisation;
- Now in charge of waste water treatment of 3,6 inhabitants
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Task of EG/LV: Integrated water management miterreg
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Our catchment areas EMSCHER S LIPPE

GENOSSENSCHAFT EGLvee VERBAND
One of the biggest waste water disposal company in Germany
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Emschergenossenschaft territory Lippeverband 3,280 1.4 427
Emschergenossenschaft 865 2.2 2,775
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220,000 Mg0S/a sludge disposed off by North-West Europe

Phos4You
Klarschlammanfall / -entsorgung in MgSTS pro Jahr
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100% incineration, of which 90% Mono incineration; 10% Cement industry
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110,000 Mg0S/a sludge disposed off by
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North-West Europe

Phos4You
Lippeverband T
Klarschlammanfall / -entsorgung in MgSTS pro Jahr
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2016: 80% incineration, of which 45% Mono (Innovatherm); 55% Cement industry
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Continuous commitment towards North-West Europs
nutrient recovery et
12002

Build long term storage

a for sewage sludge ashes § 2011

ZWIPHOS project

(German ministry for
- Education & Research)

- 1990 ‘
Ammonia 2016
. stripping Interreg
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3 regulations amended 2017 Phos4Yo

Fertiliser product Fertiliser Sewage Sludge
Regulation - Regulation- Regulation
Diny v sy, Amendment based on

limit values of
Fertiliser regulation

-
©

- Massive reduction of available land for sludge application
(stronger limitation reg. Nitrogen & polymere)
- Prices increase for sludge incineration or land application
- Strategies for sludge disposal and phosphorus recovery are needed
EMSCHER fQ LIPPE
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New sewage sludge ordinance (3.10.2017) makes ‘ North-West Europe
phosphorus recovery mandatory

Possible disposal wwtp > 100,000 PE wwtp < 100,000 PE | Wwtp

pathway from 2029 on and > 50,000 PE < 50,000 PE
from 2032 on

Permitted acc.

Land application Prohibited fertiliser

regulations

Only if

Co-incineration P-content < 20g/kg DM

Mono-incineration
with P-Recovery or

ssA-disposal If P-content > 20g/kg DM

EMSCHER S LIPPE
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We cooperate to deliver phosphorus ,made North-West Europe
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in Europe“
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i iterfe” g « 12 Partner from |
North-West Europe 6 EU-countries and
PhoslNou CH

10,8 Mio. €

e 2016-2020

Objectives + 60% ERDF

——

1. Demonstrate 3. Prepare
P-recovery is possible Regional deloyment of P-recycling

2. Showcase
P-recycling pathways are ready

EMSCHER [ LIPPE
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North-West Europe

Phos4You
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North-West Europe

EG/LV looks at 3 pathways Phos4You

istopean Begonal Devesemen Fura

© Emschergenossenschaft

Sewage sl

: Phosphorus slag// Fertiliser
©
Sewage Sludge
Co-incineration Phosphate salts
(Cement industry, coal-fired power plant)
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Acid extraction of phosphorus from sewage North-West Europe

sludge ashes (SSA)

Phos4You

Fusscoeas Bipora Orvenome Fue

REMONDIS TetraPhos® process Demonstrator

© Remondis Aqua
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Location: sewage sludge incineration plant in
Werdohl Germany

Commissioning: May 2018

Input material: SSA with low P-load
Input mass: approx. 50 kg DM/h
Output: H3P04

Output mass: approx.18 kg/h

EMSCHER S LIPPE
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Thermochemical solution to recover North-West Europe

phosphorus from sewage sludge

EuPhoRe® process Demonstrator

biomass/sewage sludge

+ additives Flue Gas Cleaning o

incineration chamber
Energy Gas/Vapours/flue gas I Flue gas

Stage 1: Reductive Reactors
650 - 750 °C
(sewage drying optional)

Stage 2: Oxidation Reactor
900 - 1,000 °C

Phosphate / Phosphate Fertilizer

©EuPhoRe GmbH
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Location: Germany, Dinslaken
Commissioning: Oct. 2018

Input material: Sewage Sludge, 25 - 30 % Dry
Matter (DM)

Input mass: approx. 100 kg DM/h
Output: Phosphate slag (12-20 % P205)

Output mass: approx. 10 - 15 kg/h

EMSCHER S LIPPE

19 GENOSSENSCHAFT E6lve: VERBAND



Acid leaching of phosphorus from
partially/fully dried sewage sludge

HIleIIrcy “
North-West Europe

o an Beyporst Devessome Fure

U LIEGE
PULSe process Demonstrator | universite
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v
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product:
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©University of Liege
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Location: A mobile plant is used in by-pass at
different WWTP inBelgium, Ireland, Scotland,
Germany

Commissioning: October 2018

Input material: partially/fully dried sewage sludge
(50 - 100 % DM)

Input mass: approx. 100 kg OM/day
Output: Ca/Mg/K Phosphate

Output mass: approx. 1 kg/day

EMSCHER S LIPPE
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Biological phosphorus dissolution before P North-West Europe

Phos4You
precipitation from sludge liquor

Furtoean Beporal Orvenomen Fure

Improved STRUVIA process Demonstrator @ @© veoua
= & e Location: Lille, France

&=
WWTP 2

e Commissioning: May 2018

* Input material: biological thickened
sludge

| 3 & * Input mass: approx. 4 tons/day

Struvite MAP - DCP

Land application
or Industrial reuse

{
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e  Qutput: Phosphate salts

©Veéolia

e Qutput mass: approx. 9-10 kg/day as P
product

EMSCHER S LIPPE
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Main sewage sludge
disposal patwhays in
German regions
(2014)

Mono & Co-
incinerators (2016)
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Phos4You

Furtoean Beporal Orvenomen Fure

Innovatherm
(95.000 t TM/a)

ZSB Bottrop
(44.000 t TM/a)

Institut fibn Trend- and Markiforschung © tre n d .resea rch

74
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Phos4You FOI IOW US!

furopean Regianal Development Fung

EURDPEAN UNION
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North-West Europe
Phos4You

www.nweurope.eu/phos4you
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P-Bilanz von EG/LV

Zulauf
2.976 MgP/a
100 %

interreg
North-West Europe

Furtoean Beporal Orvenomen Fure

Alle Klaranlagen
bei EG/LV

Ablauf

mmmmm) 678 MgP/a

22,8 %

Klarschlamm
2.298 MgP/a
17,2 %

Basis: Betriebsdaten EG/LV
Mittelwerte 2012 - 2014

* Klarschlammanfall bei EG/LV: ca. 90.000 Mg TR/Jahr
* Mittlerer P-Gehalt im Schlamm: 2,5 % (25 g P/kg TR)
* 85 % des P-Anfalls bei EG/LV entfallen auf 14 (gréBere) Klaranlagen

Cork, 28.03.2018 | Marie-Edith Ploteau | Emschergenossenschaft/Lippeverband | Folie n®
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EGLVee GENOSSENSCHAFT

85% der Phosphormenge fallen auf 14 Klaranlagen an (1.983.269 kgrges/a aus
einer gesamt Phosphormenge von 2.298.106 kgrges/a)

Tabelle 5 Ubersicht der Klaranlagen (85% anfallende Phosphormenge)

Kl&ranlage Anfallende Phosphormenge [kgpyes/a] Zustandigkeit

Emschermiindung 678.140 EG

Bottrop 457.717 EG P-Fracht EG/LV
Dortmund Deusen 222.935 EG gesamt
Duisburg Alte Emscher 111.040 EG

Hamm-West 110.072 LV

Linen-Sesekemiindung 71.193 LV

Dortmund Scharnhorst 69.548 LV

Kamen-Kérnebach 65.504 LV

Soest 40.008 LV

Dorsten 39.400 LV

Dinslaken 33.705 LV

Dattelner Mihlenbach 32.521 LV

Hamm Mattenbeck 26.456 LV m Schlamm
Gelsenkirchen PicksmUhlenbach 25.030 LV n Ablan

1.983.269 Kgpges/a vON 2.298.106

Summe
kgPges/a
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P-Potenzial der WSO

ZSB Bottrop

Ca. 17.000 t Asche pro Jahr

Phosphor-Gehalt: ca. 5,0 % P/kg TR (ca. 11,5 % als P20s)
= 850 t P/a bzw. rund 2.000 t/a Phosphat als P20s

Innovatherm Linen

Ca. 45.000 t Asche pro Jahr

Phosphor-Gehalt: ca. 3,5 % P/kg TR (ca. 8,0 % als P20s)
= 1.575t P/a bzw. rund 3.600 t/a Phosphat als P20s

Summe:
= 2.425t P/a bzw. rund 5.600 t/a Phosphat als P20s5
= entspricht etwa 5 % des P-Gehalts aller DE-Klarschlamme
= entspricht 12% der P-Potential aus DE-Klarschlammasche (19.000 tp/a)

} Ca. 2% der P-Importe nach Deutschland (ca. 130.000 t P/a)

EMSCHER S LIPPE
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