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In the field of urban water treatment, we are one of the
world leaders in technological processes for the

recovery of carbon (C), nitrogen (N) and phosphorus (P).

For you — our customers and partners — we develop
reliable process solutions that not only meet legal
requirements, but deliver real added value for people
and the environment.

At the same time we gain energy and close the water
and nutrient cycles. Your benefits are cost and resource
efficiency.
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Chemical and Biological Background E) e

P-flow and P-concentrations in a WWTP with EBPR (Bio-P)

Outlet
10 % ~ 0,18 g P/(p*d)

Inlet
100 % ~ 1,80 g P/(p*d)

Waste Activated Sludge
(WAS)
80 % ~ 1,45 g P/(p*d)

Primary Sludge
10 % ~ 0,18 g P/(p*d)

WAS is main carrier of phosphates !

source: UBA, 2007



Chemical and Biological Background @

Effects of the EBPR (Bio-P):

Anaerobic release of ortho-Phosphate (P04-P) in the digester

Uncontrolled Struvite crystallization and deposits (scaling)
-» pipework after digester
-» retarded crystallization (e.g. centrifuges)

- scaling effects

Negative effects on sludge dewatering (lower DS and higher polymer consumption)

High internal P-recycling caused by the sludge liquor



Chemical and Biological Background

watering life

Effect of PO4-P concentration on sludge cake quality (DS-concentration

DS Discharge Decanter [%)]
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Quelle: Niersverband, KA Mdonchengladbach-Neuwerk




Phosphate-Recovery

Implementation of P-Recovery in the WWTP-System

Grit removal Primary Clarifier Aeration Secondary Clarifier
[ R
rd / /
Inlet / r)|\J Effluent
P Return Sludge / WAS
Grit / Sand EBPR (Bio-P)
Centrate
. B.

Possible P-Recovery: e é)
@ Raw sludge @_
(2) Digested sludge 7 Al\:l N

@ Centrate

(+) Ashes

Anaerobic Digester Dewatering Incineration
Release of P



CNP’s P-Recovery Technologies

CNP CYCLES

watering life

§ Technologies Application of CNP Technologies in Sludge Treatment Line Achievments
0 ® N
Allvr;rcer)c() ~ Improved dewatering
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Ii:’ne ;lugdge Post-Digestion ~'95% reduced P
in centrate
Struvite (MAP) Centrate CS 0% MAP recovery
C o
>50% P CalPrex® SN Acidogenic anaerobic IR peatering [ - Improved dewatering
] . H . . o & H
recovery Pre-Digestion ydrolysis Digestion AReduced scaling
from - 95% reduced P load
sludge | grushite (DCP) G Y1 Calprexe Contate in centrate
“»50% P recovery
> 80% P AirPrex® CAll AirPrex®
Micro Anaerobic AirPrex® Dewatering Mono dvantages above
recovery » Digestion » Micro & Drylng - Incineration ,\a antages a
from Post-Digestion - P recovery from ash
dry ash “ High plant availability

Struvite (MAP)

Dry Ash /

Centrate P Recovery

(no FeCl,dosing,

§ = German legislation for sludge disposal




Economical Aspects

watering life

Moenchengladbach-Neuwerk / Economical Calculations

Total costs of disposla and chemicals [Euro/a]
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NIERS UND NIERSVERBAND - ENTWICKLUNGEN 1994-2008
WISSENSCHAFTLICH-TECHNISCHE MITTEILUNGEN DES

INSTITUTS ZUR FORDERUNG DER WASSERGUTE-
UND WASSERMENGENWIRTSCHAFT e.V.

WTM-IFWW

BAND 7
2008

3.000.00¢ B=1,3
a) only Bio- P \.\
2.500.004 . .
b) Bio-P and struvite recovery
(AirPrex®- process)
2.000.00 T T
20 22 24 26 28 30
DR cake (%)

a) Only Bio-P: 3.150.000 €/a
b) Bio-P and P-Recovery: 2.600.000 €/a
c) Chem. P-Removal: 3.200.000 €/a

32

AACHEN 2008
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Daily Phosphorus Balance of
Amsterdam West WWTP

Inlet
175 MLD

e ———

appr. 8 mg/l P,

1.561 kg Py/d
1.426 kg P, /d

External Sludge

726 kg P,,./d

(PS/WAS Mixture)

600 m®*/d; 26tDS/d

Primary
Clarifiers
Screens R Aerati Secondary Outlet
Grit Trap | PS Sludge: > eration Clarifiers
800 m3/d 88 kg P, /d
44t DS/d appr. 0,5 mg/l P,
32 kg PO,-P
4—
Backcharge
WAS
Mixed Thickening
Sludge W .
> Storage (684 m®/d; 47 t DS/d)
\Tank
PO,-P .
MgCl
2167 kg P,,/d 500 mg/| oCl, 3,7 t/d MAf’ in the 1774 kg Py,
R (61/m?) sludge (55%) :
2.084 m3/d 466 kg P/d in the ash
1042 kg P/d 9
v A 4
AirPrex®
Reactor
D . Sludge
igestion 6,2t/d MAP | =k Dewatering | INCiNEFatioN
Production (Centrifuges)
PO,-P Outlet MAP Recovery:
AirPrex® 2,5 t/d = 45% of total MAP
<30 mg/I 315 kg P/d = ~ 22% of P,
(63 kg P/d) (In-/Outlet)

watering life

~ No chemical dosing
- Dewatering increased

up to 4% DS

Source: Alex Veltman, Waternet, NL
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AirPrex® - installed Plants/References

ASG Salzgitter WWTP, GER 120.000 P.E.

?G-Nguwe_rk WV\!DTP’ GER 995.000 P.'E' Capacity AirPrex®: 240 m3 digested sludge/d

apacity AirPrex®: 1.500m3 digested sludge/d MAP- Capacity: ca. 140 kg/d
MAP- Capacity: ca. 1.500kg/d Start- p : 20’ 40Kg
Start-up: 2010 art-up: 15
Berlin-WaBmannsdorf, GER 1.000.000 P.E. ‘-' Wolfsl?urg_WWTI;, GER 175.000 P.E.
Capacity AirPrex®: 2.000m? digested sludge/d 1 Capacity AirPrex®: 280 m? digested sludge/d
MAP- Capacity: ca. 1.500 - 2.500kg/d ] MAP- Capacity: ca. 150 kg/d
Start-up : 2011 Start-up: 2017

RWZI Echten, NL 190.000 P.E. Pirmasens WWTP, GER 102.000 P.E.

Capacity AirPrex®: 4oom? digested sludge/d Capacity: 50 m3/d

MAP- Capacity: ca. 500kg/d { CONSTRUCTION MAP- Capacity:

Start-up : 2013 Start-up: 2019

RWZI Amsterdam-West NL

1.000.000 P.E.

Capacity AirPrex®: 2.500m3 digested sludge/d
MAP- Capacity: ca. 3.000 — 5.000kg/d
Start-up: 2013

Uelzen WWTP, GER
Capacity AirPrex®:
Start-up:
Sequestration
AirPrex® Micro

83.000 P.E.
120 m3 digested sludge/d
2015




N

/ N

8]
4

European Sustainable
Phosphorus Platform

programm

CNP CYCLES
Kinzigheimer Weg 104
63450 Hanau
Germany

Tel: +49 6181 49 037 01
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info@cnp-cycles.de
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Italian Representative:

Dott. Ing. Davide Perduca
27045 Casteggio (Pavia)

Questions?

Tel: +39 335 444297
davide.perduca@gmail.com
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