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List of partners with co-ordinator first

Partner Acronyvm land | role
1 Wasteman Ltd WasteMan CY SME
2 | Fa Knoops Knoops NL SME
3 | Rol-Kon Grupa EOLKON PL SME
| 4 | Hegndal svineproduktion A/S Hegndal DK SME
= 3 A Kailas & Sons Ltd Kailas CY SME
6 Lahav Institute of animal research LIANEES IL SME
7 | Unmv LabMET LABMET BE RTD
8 Environment & Resources, Tech Unmiv Denmark | E&R DTU DK RTD
9 Adviesburo voor milieutechniek Colsen BV Colsen NL RTD
10 | SELOR eeig SELOR NL RTD
11 | Department of Biological Applications ABUOI GR RTD

and Technologies, University of Ioannina
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in. environmental problems.

- caused by pig manure
SoIitamInation soil and ground water
gofiLamination surface water
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__;'_'ission of green house gasses (carbon

= dioxide and methane)
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= ® Emission of ammonia gas (acidification)
® Odour emission
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S N
udge cleaning (KIBUTZ LAHAV-Israel)
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o Total swine manure 70,000 m3/year,
s, 2 settling pondi (4,000 m?)
s Sludageicleaning every: vear — 4,000 m?
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Dbjective

JIBIGEVEIOP and test a working'prototype
Of ___igester 1 Wwater treatment plant:

=" 7emoval of organic matter (anaerobic
= digestion)

- P precipitation as struvite and biofibers

* N removal by partial ammonia oxidation
Process and anammox process
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MRreeess flow. chart

Evaluation of existing
technologies and laboratory experiments

Preparations for

methods analysis of manure and
organic wastes
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AEErenIc digestion
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Biogas

Digester — > Water ) Water treatment

Solids :> Compost
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Gy heet stiggestion
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PDINISFaCUVITIES:

P

v Cod]é- HORT O manUre togetner With animal
BYINOEUCLS

lréfiltration off centrifugate

¢ \removal by anammox process
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Decanter Centrifuge Ultra filter
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Eoaming s ZMioLrs after initiation of the filtration,
MEmbiane clogging after 3 days off operation

I —

Institute of Environment & Resources
Technical University of Denmark




N

Institute of Environment & Resources
Technical University of Denmark

v




REVISEG PrOcEss Schemes
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Reactor Volume: 350 ml
HRT: 96 hours

Temperature: 550C
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| sOPYEMOoVval:UASB experments
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_ Centrifuged digested
digested manure was used as influent influent
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SOIDNEMOVal:HConciusions

> 55709 Nnrthe centrifitiged

IgESLECf Manure was anaerobically degradable.

=

=0 | egradable COD removal efficiency was around
= -:5_. *70 80 %.

_
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-~ ® Almost no removal of ammonia and phosphates
Were noticed.
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P removal as struvite (ANPHOS)

L

Anagerobic phésphorus remoyval

e

~ \Mg™ +NH; +HPO,” +6H,0 — MgNH,PO, -6H,0+H"

Thermometer

O O

Combined magnetic stirrer with heating FEED

OUTLET

Operational Temp Optimal pH Mg+ Reaction time
30 oC 8-10 MgO 1 hour
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AN PH @S COREIUSIONS

SR HNNOSPIALE remov_zil (99%,

2 Aacpelgeiie eenoveal (6 = 7 Z0) weas ot cie o
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ANAMIMOX: Batch experiments™
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Inoculum OLAND sludge
-~ (Ghent University)
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114 mL serum vials
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EPSSBTCaActonexperimentsys

Shelisrup : synthetic

WeBStEWeter containing NH,*,
NO5F

N Qj_l HCO5
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fg_'"."volume=200 mL
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_ HRT= 2,2 days

Anammox bacteria: granules:
wastewater =1:1:1
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Pelft]e I aerathn: an approach for ImpeYing
AEININOX PFOCESS PEHORIENCE

Aeration of anaeroblcally dlgested pig manure in order to reduce as
. 00SSsible esio piodegradable organic matter

g '_,.jSet—up: A mixture of 20 % of activated/nitrifying sludge and an 80% of
- digested pig manure, were aerated with an air pump during 24 hours.
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Amimenia removal
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Anammox reactor experiments are in progress
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REVeliofammonia at different,stepsitested

0 =

Ep — H., " removal (%)
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B NPHOS 6+ 7

ANAMMOX Up to 100
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ANAMIMOX:-conclusionsss

NVESEHe lanceloltiENsatcieshsheowed that:
AINAMIMOX plts Ritrcation and
,_'-rification were taking place.

eactor experiments gave indication that
.:' =‘tﬁe ANAMMOX bacteria were immobilised in
~ the granules.

* 100% ammonia removal was achieved
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ocess scheme suggestion
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CH4-prod., COD Ppartial

23 reduct., Part. P NH4+ N removal
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ReEMOVAIRGIREOD, PO, and soluble N (NH,,

NB+NO,

o tart Middle Final

Full-scale 19 = CODIL AMPHOS+TTASE 24 = CODIL ANAMMOXE g:g g ED?E%
anasmohlic 3,9z sal H/L + aerabion 1.2z salHsL [assurmne 100 %

diz es hon of * * addtbonof *
PIZ mamze 0,07 z POLL 0,003 gPO /L aerated marmie) 0,003 2P0, L

Pizg mamyre : TOCODVL, & zsal NJL, 0,09 =z POUL

FO e 2 o 2O 1 %o OOl
35 %5 sol M 45 %5 so0l 15 %% s0l M
22 %% Py T4 %n Py 0 %o PO

Full -scale AFPHOS + TTARE APl A I RICE

anasrohbic + aeration (up to 30 %%
digestion of pig addition of
franure aerated manure)
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