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Membrane Distillation MD - Principle
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MD Applications

AEE INTEC

Medical sector

Pharmaceutical Production of high quality water

industries

) Desalination
Semiconductor

industries

Bio Based
Industries

\

Concentration of
bio waste streams —
Dairy Industry E
Biomass sludge
for UASB reactor

Fertilizer Production
by Ammonia Removal

Biomass sludge
Animal farms / wastes
Slaughter houses
Breweries

Concentration of ionic, colloid &
non volatile solutions
Paper & Pulp Industry

Effluents with high BOD, COD,
color discharge

Galvanic industry
Valuable metal recovery

Pharmaceutical Industries

Chemical industry Waste water with Taurine

Valuable metal recovery
Textile industry
Waste water containing dyes

Oil-water emulsions
Polyphenol recovery
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SOFC fuel cells

Low temperature process waste heat

Solar collectors, PV

Hybrid
Systems

Other membrane technologies RO,
FO, UF, NF

Food

Processing

Low temperature applications

Concentration of milk Ethanol recovery

Recovery of volatile aroma compounds

Concentration of juices
Orange, Apple, Grapes, Sugarcane etc.

Removal of volatile compounds

Waste water treatment plants
Boron, Arsenic and Heavy Metals
removal

Extraction of Volatile Organic
Compounds VOCs
Ethanol recovery
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MD Projects @ AEE INTEC
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Feed Concentration Ammonia Separation
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For detail of these projects, please visit http://www.aee-intec.at/
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MD In Biorefineries
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= Adding value to bio waste streams

)
2NH3 + H2504_ — (NH4_)2504_
E
]
o .
Ammonia = :
Rich poccccccsscsceces . :..j =
Bio Based Centrate i Membrane ; : :
Industries - Distillation = Waste » =
Wastestreams i Technology : 2 4
‘ ...... T ........ n E
: Recovered '==|
i Ammonia =
N-MD / TSR C 1
Module ¢ Ammonium :
¢ Sulphate
’ ; Hydraphobic Paraus Membrana
H
' LAEE IRTED
Fertilizer Ammonium
Product Sulphate

AEE — INSTITUT FUR NACHHALTIGE TECHNOLOGIEN Austrian Biorefining Stakeholder Workshop | 23.10.2017



MD In Biorefineries
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» Average experimental results from AMRE MD

Flow Feed Permeate Module NHA4N Initial Flux
Rate Temperature | Temperature Area Concentration
mg/L kg/mzh

300 80 20 1.6 0.5 1200 0.02

= Experimental conclusions
- mflux X Tfeed,In
- mflux X ered,ln
— Mypyy NHAN X CNHAN feedIn

: 1
— Mg 020 /< CNHAN feed In

_ QThermal X (Tfeed,ln T Tpermeat,Out) or AT
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Case Study on MD In Biorefineries
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= MD system for treating 900 m3/year Pig manure sludge
with 9,8 g/L of NH4N.

Ammonium Sulphate Product 32.5 ton/year

Specific Thermal Energy 11.1 kWh/kg
Specific Electrical Energy 0.15 kWh/kg
Infrastructure Costs ~ 40 000 EUR
Thermal Energy Costs ~ 7500 EUR/year
Profitability ~ 15 000 EUR/year
Payback Period 2.7 years
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MD @ AEE INTEC

AEE INTEC

* Membrane Specification
q — Hydrophobicity by Contact Angle Measurements

— Chemical Resistance

— Physical Stability by Liquid Entry Pressures (LEP) Tests
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AEE INTEC

MD @ AEE INTEC

* Module Design

bl

Wwww.aee-intec.at

— Numerical Simulations
— Module Configuration
— Geometrical Parameters

— Process Parameters
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MD @ AEE INTEC
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» Membrane Distillation Plant Design
* Module Assembly
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MD @ AEE INTEC
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= Experiments
C)\ — Preliminary / Feasibility Tests

— Lab-Scale Experiments

— Demonstration Plant Experiments
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MD @ AEE INTEC
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= MD System Up-scaling

— Lab / Demo Scale — Real System Design
— Scheme for MD Process Integration

— Economics of the MD Process

Scale-Up Konzept
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Thank You for Your Attention !
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