Potenties voor een circulaire
(huishoudelijk afval)waterketen

Grietje Zeeman
Emeritus professor Wageningen University &
gepensioneerd medewerker LeAF
zeemangrietie@gmail.com

State of the art

Water-based toilets and Large dilution of feces and
sewers urine

* Recovery of nutrients not
efficient;

* Water cannot be used locally;

* AD not efficient at low
temperatures
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Source Separated Sanitation

(New Sanitation)

Separation of toilet waste(water) from other
wastewater streams in the household

mmms) Black water + Kitchen waste

m===) Grey water

Energy efficient resource recovery and reuse,
closing resource cycles

-
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How to prevent dilution of

blackwater?

—

Toilets with low water use Source separation of black
(<11 per flush) (feces & urine) & grey water

Raw materials in

Black water and Kitchen waste

—

N 12.3¢g 92
P 1.6¢g 80
K 398 84
organics 111 g COD 69

adaptedfrom Zeeman& Kujawa-Roeleveld, 2011
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Recovery/removal

Black (=toilet) water & Kitchen Grey water (shower/bath,
waste kitchen, laundry)
* Water > Vi Water and its heat

v ¥ Nutrients vV Nutrients
v * Carbon v* Carbon
v ¥ Medicines, hormones, some y* Personel care products & some

personel care products medicines
y * Pathogens Vi Pathogens (relatively low

concentration )

Restore the resource cycle between
agriculture and households

Food Consumption

Faeces & urine




When started with Source Separated
Sanitation? Grey water
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Urine separation

Water free urinals AFAS-Live
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Urine separation

Separation toilet and fertiliser ~ Separation & Drying toilet
recovery; EAWAG Switserland SLU, Sweden

Credit: EOOS NEXT & Sanitation360
https://www.thesourcemagazine.org/
the-disruptive-opportunity-for-

es/: t-sanitati mainstreaming-urine-recycling/

https:/| laufen.
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Vuna technology

The Vuna Process for a safe and efficient nutrient recycling.

Watoriess urnals or uing The Vuna Process The activated carbon The distiler eminaies The process produces:
diverting 1oilets collect wine: boogically trans. clmnates af an s and wator and Aurin -

28 Lauten save! oder forms nilrogen phanmaceulcas. reduces the hguid Vuna's bquid fertiises
Ecocomeo mep. Sanisphare. (nivicaton) ana nommones. volume for ot piarts

Secondary nutrients (¢ g boror. ron. zinc)

https://vuna.ch/enlurin-recycling—technologie/
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First vacuum system Flintenbreite
Libeck, Germany

https://enviropaul.wordpress.com/2019/07/21/flintenbreite-the-original-vacuum-toilets/
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Research

Wageningen University-ETE, WETSUS & Wageningen
early 2000’s University-ETE

1.8 m3CHy/m? ;“IZ 0.22kg P ply?

UASB Autotrophic N P- recovery
removal
K. Kujawa-Roeleveld, T. Elmitwalli, A. Gaillard, M. van Leeuwenand G. De Graaff et al.(2010), Water;De Graaff et al., (2010), Water Research;
Zeeman (2003). Water Science and Technology 48-4;121-128 De Graaff et al., (2011),Water Research 2*;De Graaff et al., (2011), WS&T
mesnmssn :
(_ wetsus
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First demonstration for 32 houses in
2006

First full scale application 200 houses

in Sneek (NL), 2011
= \




'New Sanitation’ concept

Nitrogen
removal

[ —

struvite
precipitation

(OLAND)
U 7

reusej

Aerobic treatment

Nitrogen
™| removal

-

struvite
precipitation

(OLAND)
U 7

reusej

nutrient
product

l reuse ‘ 4--)- Nano-filtration F— Aerobic treatment

)
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SUPERLOCAL in Kerkrade;
100 houses

SUPERLOCAL in Kerkrade;
GW aerated constructed wetland

https://www.ew-install hniek.nl/artikelen/kerkrade-sluit-kringloop
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The Hague, Ministry of Infrastructure

& Environment

Office building
Opening in 2016

Vacuum toilets & water free
urinals
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Venlo, Villa Flora

Office building

Opening in 2012
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Wageningen, NIOO

pilot
Photo-bio-reactor for

Office building NP

Opening in 2012

harvesu:
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RunéLife - General overview

Run4Life large scale demonstration...

Horizon 2020, GA 730285. 4
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Nieuwe Dokken

Ghent (BE); 1200 p.e.

Nieuwe Dokken
Ghent (BE); 1200 p.e.

)

_DuCoop
26
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Flow scheme Nieuwe Dokken

RESIDENTIAL WASTEWATER

BLACK WATER | l
KITCHENWASTE VACUUMTOILETS C‘) GREY WATER

| : I |

v Aerobic sludge
ANAEROBIC DIGESTOR [UASB) — AEROBIC WATER TREATMENT (aMBR)
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Nieuwe Dokken, Ghent

UASB for BW+KW
Struvite precipitation
GW treatment, recycling to industry;

Ducoop provides sustainability

~_DuCoop
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H+, Helsingborg (SE);
Oceanhamnen district 2300 p.e.

11-7-2023

15



H+, Helsingborg (SE)
Oceanhamnen district 2300 p.e.

H+, Helsingborg

UASB for BW
UASB for KW

struvite precipitation and ammonia
stripping

32
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New Sanitation, Jenfelder Au,
Hamburg, Germany

Trres

Opening:
' 18-06-2019

https://www.iba-hamburg.de/en/projects/quarter-jenfelder-au/projekt/jenfelder-au.html
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New Sanitation, future

More experience with the use of products in practice;

Exchange of knowledge and experiences;

Several new projects in preparation;

It is important to know why projects sometimes do not
lead to application.
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# Concentrating (do not dilute) feces and urine is the
key to efficient resource recovery;

* Recovery products of New Sanitation are Biogas,
heat, BW sludge, Water, Nitrogen and Phosphorus;

* New Sanitation is a proven, but still
developing/improving concept;

* Climate change mitigation and energy shortage can
stimulate New Sanitation application.
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