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See, | am Funky Frank,
and I'd like to say hello:
to the black, to inhe white,
the red and the brown,
the purple and
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Rainbowof ResourceRecovery

TheBlack:

anaerobicpretreatmentc direct biogasproduction
the Vhite

separationof toilet paperto halvesludgeproduction
the Brown:

biosolidsasmaterialsandenergy
the Red:

AnammoxBacteriafor low energynitrogenremoval
the Green:

microalgaefor energypositive waterreuse
the Purple:

Bioplasticsand biofertilizersfrom phototrophicpurple bacteriaPPB
and Yellow:

Urine separationreducesnitrogenin wastewaterby 90 % andrecovery

of fertilizer : ammoniais the new Gold
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® (i 100 year old technology: Ardern & Locket (Manchester, 1914)

CHiO:N|+ 12 QA 10 CQ+ 8 HO + NH

Motorized stirrer ]

Electrical leads for

el \ We are destroying
fremeneet >1.1 kWh el/m3

o Potential energy
0, et content of urban WW
o —— is typically
Fine::::;:;comm
, =
Cup holding sample — 2 kvvh[h /m 3
- (0.67kW,, /m3)
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1. Biobed BIOTHANE (Veolia). OLR>5 kgCOD/m3/d.

Memthane (AnMBR)

2. BIOPAQ IC (Paques) CADAGUA (Ferrovial).

Para OLR>10 kgCOD/m3/d.

3. UASB WATERLEAU (Biotim).
Para OLR>5 kgCOD/m3/d. UASB
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Horizon 2020 research and innovation programme under grant agreement No 869318J.B. Van Lier et al 201Gelebrating 40 years anaerobic sludge bed
reactors for industrial wastewater treatment.



TheBlack - AnaerobidPretreatment
to maximizebioenergyand minimizebiosolids

u

Biogas m Disintegration Waste
u of Sewage sludge
u Sludge
u

Influent Effluent

Effluent

Sludge
Disposal
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Loulé (Algarve, S. Portugal) UASB
minimumtemp (dic. 2020 feb 2021) : 1416°C

HRT 36 h HRT=12 h
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PulsedUpflow Sludge Hydrolyser PUSH REACTOR:
Anaerobic pretreatment of wastewater at ambient temperature

Pretreatedmunicipal
wastewater

Q =15m3/

Strippingof
dissolvedmethane

LIFEULISESs a project cofunded by the

European Union under the LIFE
Programme Grant Agreement no. LIFEL8

ENV/E®00165



Disefoy construcciénde un sistemaanaerobiobioelectroquimico
delechofluidizado (ELSARE|ectroStimulated AnaerobicReactor)

Depuracion con generacion de energia -
1} (biogas) ME-FBR Demo ME !:BR .
A Pre-industrial
2 Minimizar consumo energético ADVISOR ULTIMQTE
" Aﬁ\ Ri,,» Prototype | ~,
3} Sin generacion de lodos Pre-pilot ME-FBR a_}ﬁ - ,
(ME-FBR vs T ’ i =

iegins N

V= 50-150 m?
(Q= 10-20 m?/h)
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TheBlack Bioenergyfrom OrganicMatter

Life Memory: MEMbrane for Energy and Water RecOveRY
Anaerobic Membrane Bioreactor AnMBR

70% less
energy
consumption

80% less
CcO,
emissions
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LIFE MEMORY PROJECT- ANMBR:
MEMBRANE FOR ENERGY AND WATER RECOVERY

Location: Alcazar de San Juan WWTP (Ciudad Real, Spain)




LIFE MEMORY PROJECT i ANMBR :
MEMBRANE FOR ENERGY AND WATER RECOVERY

A Overall performance of the prototype:

Methane yield of 105.4y,s7¢kg COD

Low value due to high sulfate
concentration in the influent

High COD removal
efficiency 92+ 4 %

Waste sludge production of
0.076 kg VSS/kg COD
= 4 times less than aerobic

inspiring change



