Phosphorus Recovery Actions in Copenhagen
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* The history of P in ash deposits, BIOFOS -
* Promising methods to recover P and other elements in the ash
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3 Wastewater Treatment Plants & 2 Incineration Plants

Lynetten
1 mio. PE

170 MLD

Avedgre
400.000 PE

71 MLD

Damhusaen
350.000 PE

BIOFOS




Phosphorous from wastewater to sewage sludge to ash
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Sewage Sludge Ash — Amounts
BIOFOS ‘Phosphorus-bank’
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Ash Depot — Lynetten WWTP
start in 1995

7-9% P from 1995 s

Rockwool 2005
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Ash Depot — Avedgre WWTP
starti 1972

7-9% P from-1989
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Evaluation Criteria - Ash Technologies

* Technology Readiness Level
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VALUE

Value and markets of sewage sludge
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From Ildea to Product for the Market

TRL 0: Idea.

TRL 1: Basic i _— — of available.
TRL 2: Techn Research & Innovation Commercial

TRL 3: Applie Invention e Market

TRL 4: Small Mainly Public Collaboration Private

TRL 5: Large

TRL 6: Protoli mance.

TRL 7: Demo Im,;z\;zzo Irsfas;;r ercial scale.

TRL 8: First or a Kind commercial sys ®cturing I1ssues solved.

e

TRL 9: Full commercial application, tehnoloy available for consumers.
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Technologies for P-recovery+* — Ult. 2018
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Recovery of the resources in the Ashes from Incineration
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Products in which SSA can be added

Insulating material (batches) and Flagstones of contcrete:
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Ash to field test — cooperation with Copenhagen University
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--- available P indices ---

Current data frame
Usually not a full
vegetative growth trial
weeks-months

Soluble P forms
e.g TSP

Projected data

Several growth cycles
months - years

Dewatered
sewage biosolids

-
---------------------
-
- - -

Ashes from
sewage biosolids
-- one growth cycle --
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ElectroDialysis Separation for recovery of P from SSA

Lab. scale test of 2-chamber electrodialysis and pilotscale test of mixing
(Kriiger/Veolia, Denmarks Tech. Uni., BIOFOS)

Principle Pilot for test of mixing
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Ash2®Phos - process

ASH ACID LIME CLEAN PHOSPHORUS PRODUCTS

: = Products from the process
| oo
: ? ] * Phosphorus
T T D mnusmm ﬁ — Calcium phosphate (feed phosphates)
o PRODUCTS —Ammonium phosphate (fertilizer)
PRECIPITATION

""""""""""""""""""""""""""""" CHEMICALS — * Precipitation chemicals (iron chloride & aluminum sulfate)
° i 5 * Heavy metal (disposal)
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* Undissolved ash

* Clean well known products
* Input chemicals become part of products
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* Products effective in their applications

-« EasyMining
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Summing up .

* BIOFOS is mono incinerating all sewage sludge.

* BIOFOS wants to recover all parts of the ashes as products.

* Several technologies have been evaluated for phosphorus recovery.
 Struvite production is deselected, as the recovery will be from ashes only.
* EasyMining Ash2Phos-project, ongoing investigations.

* Ongoing project with Tech. Univ. and Kriger about ElectroDialysis.

* Use of the untreated ash as fertilizer in the agriculture, cooperation with
Univ. of CPH.

BIOFOS



lnlll HITER
R i

i

]
//,,g'}l}‘




