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2. Requirements identification
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2. Requirements identification
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3. Technology trade-off
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4. Breadboard configuration
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4. Breadboard configuration

| GG | Overview of the sub-systems
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4. Breadboard configuration
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4. Breadboard configuration
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5. Tests
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4d | Organization of the experiments

e 2 scales of experiments :
* Lab scale = Feasibility tests (membrane selection, process sizing...)
* Pilot scale > Demonstration tests (scale up, test of robustness...)

* 2 process studies :
* Biomass Harvesting Unit (BHU) = Dead-end filtration
* Medium Filtration Unit (MFU) = Cross flow filtration

BHU lab unit BHU pilot unit MFU lab unit MFIlJJe*rFr:IIeI‘aott’jl‘fc?v:t
Filtrate flow Filtrate flow Permeate flow 5-10L/h
0,2-0,5 L/h

0,2-0,5 L/h 3-6L/h
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In dead-end filtration, the accumulation of organic material (=cake formation) decreases the permeability

Permeate flux =f(microalgae retention)
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 Step 1: Cycle of filtrate production

Control system and electronics > « Step 2 : Periodic backwash cycle

Step 3 : Drain cycles of concentrated biomass
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Objectives of the Biomass Harvesting Unit :
1. Separate microalgae from culture media,

2. Working in continuous mode, 2. Filtrate productivity through the time
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Objective : validate experimentally the results from the literature review in order to size the pilot scale system

Ceramic membrane Organics separation performance Permeate productivity
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Objectives of the MFU :

1. Separate dissolved organics from culture medium,
2. Concentrate organics,
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6. Conclusion
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s Conclusion and future work
ce=?

* Objective: Implementation of an automated process for a continuous Limnospira harvesting and the recycling of
the culture medium for space applications
* An automated two step separation process
* Biomass harvesting unit (BHU)
 Medium filtration unit (MFU)
* Results
 Batch mode: good results
 Continuous mode: good separation performance but continuous operation to be optimised at BHU level
*  Future work
* Characterisation of the strains and culture properties

* Optimisation of the filter unit (BHU) to prevent cake formation
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