More than just water
Waste water and sewage as a valuable source

Membrane Distillation - Valorization of waste streams
Dr. Elena Guillen-Burrieza, AEE-INTEC
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What's Membrane Distillation?
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Thermally driven separation process AR

= |t separates ONLY volatile species from Te
liquids

= Driving force: vapour pressure difference
APv (temperature difference AT and
concentrations AC between feed and
permeate) Il

AT, AC > APv

MEMSIFT  15.3g-5L

Feed Membrane Collector !
Advantaqes: Solution Solution &\Tv \E
= Modular
= All plastic: chemically robust
= Atmosferic pressure
= Low cleaning demands
= Uses thermal energy mainly
= Evaporation at low temperatures (30 - 60°C)
= Use of waste heat (industry) and solar energy!
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MD applications — explored at AEE
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MD Applications - AEE
I |
Inorganic Streams Organic streams
I
I | I |
Concentration Water recovery Water treatment Volatiles Concentration
Desalination ~—+ Biogas Plants » Ammonia * Juices
>+ Galvanic Industry — (salt removal)
< —s WWTP —eAlcohols *Proteins
= Printed Circuit Board s Ultrapure water ~— Slaughter Houses e Acids (HCI)
~Industry
—= Paper and Pulp Industry
~* Acids : v Technical feasibility already
v' Economic and technical feasibility — e
L3 v" Economic: depends on the ammonia
already demonstrated Food Industry b

feed concentration and the purpose
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Electroplating "RotoFrank GmbH - Kalsdorf"
Recovery of passivation liquid
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Export
New  passivation Input
electroplating conc. Passivation

liquids H.0
— | | <
—_— Workpiece 33£/h —
Galvanikssirioh ROTO Frank, Kaladort Bath Rinsing Bath
Bath
Product: Passivation ! Waste
concentrate e Y. \ i

367 L/h
_33yn_ *MD |
Fresh water

Saving: I Saving:
60% 3%
£ 2,200 m3/a

£ 195 m?/a recycled

electroplating liquids recycled rinsing water

= reduction of galvanic waste water

lllm’
18
O -
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Electroplating of printed circuit boards " AT&S AG o,
Fehring" Bath maintenance of the active gold bath *MD.
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Produziertes Klarwasser

Konzentrat

»Adaptation of the process: Rinsing of the workpiece directly above the active gold
bath.

=Separation of the rinsing water: Target concentrations: Gold 5.5 g/L, Cobalt 1.7 g/L

*Reduction of gold demand and closing of the water cycle
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Recovery of ammonia in WWTP
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Bhggsrersionn =Ammonia is present in many WWTP
. e (Urban and Industrial)
—T =Removal of ammonia from the digestate
Puffrank e —> highest ammonia concentration

Bio-
asse vAvAvAvAv 1
Messe of  Bioges Fermenter o =Reducing the N/DN : target 99% removal

WA e |t~ g e =Fertilizer/ammonia water/ammonia gas

production
Heizung Fermenter = Kihlung MD m . .
N s ThermaFLEX »Digestates problem disposal > S/L

separation - NH3-rich streams

=*N/DN is consuming a lot of energy in the
WWTP-> N is lost to the atm. GHG
emissions

*ThermaFlex: ~ 1m3/day, ~ 3 months
operation 24/7 smooth and robust.
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Ammonia applications

Application m Challenges in the application
?)

* Pollutants and end product performance (“

NH4+ (aq.) or min. of 2w% N liquid | ) T . ,
NH4-+ (s) (AS, AN, organic, EU regulation Ulse in crops is limited regulated by the European nitrates
: . . directive (91/676/EC)
Struvite) >21 % in solid form o : -
» Urea is still the most precious fertilizer
CO, and H.,S NH, (aq) Absorption columns Market dominated by amines
capture 3 (aq. 5-15w % Necessity to cool down (10 C)
Sl NH, (aq.) Min. 28 w % High purity needed

industry

Pre-treatment
processes NH; (aq.) ~0.7 % Small market
(bio industries)

(32,5 w %) High purity needed. Big market.
NOz(ﬂzl;a;:Lr;ent I\:S'S (qu')) (20 w %) Water ammonia is preferred
Energy o . Impurities fuel cell catalizers (S) - H,S is common in bio waste
Generation NH; (9) >1;(¢,/T2$:£:2:?| streams
(SOFC) ° Low heat capacity of NH; > you need a lot of NH!!!

AEE — INSTITUT FUR NACHHALTIGE TECHNOLOGIEN



Conclusions
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MD as a technology
MD is a versatile modular separation technology
Uses low T thermal energy
To recover/concentrate streams

MD for ammonia removal in WWTP
Recovery of ammonia > 95%
Removal of ammonia > 99%
Ammonia in effluent: 4-2 mg/l
16 kWhth/kg-NH3 (~19 kWhth/kg-N)
Stable and robust MD module during 24/7 pilot plant operation
Low cleaning demands: citric acid (1 h) every ~3 weeks
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Danke fur eure Aufmerksamkeit!

Thanks for your attention!



