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Introduction Satup

A HeirbautLVis an agriculturalcompany(dairy cattle) that envisions A A Chlorellaculture was cultivated in a tubular PBRof
circularfarming The manure producedby cowsis convertedin a 9000L installedin afoll tunnel (SeptDec2022).
digesterinto biogas(CQ/methane mixture) and digestaterich in A Biogaswas pre-treated with GranularActivated Carbon
nutrients (like nitrogenand phosphorus) (GAC)rior to the combustion Theflue gaswasdirectly

usedfor algaecultivation
A Computercontrolled MAR3 devicewith UF submerged

Needs:

DIgeSICT e - membraneswas mobilized for continuous harvesting
Biomassvascollectedtwice aweek
N,P,salts A Thealgaefree MAFpermeate(containingwater & salts)
Figure 1: Digester generating biomass that is burned in CHP (Combined Heat and Power) unit crefitiagy&@O . . . - . . .
(left); schematic overview of sidgtreams from digesters with potential for algae growth (right). was recyCIGd via Immediate re'aneCthn Into the
A Photobioreactors were installed near the digester to grow photobloreactorsystem

microalgaeon recycledCQ. A Compoundghat are consumedby the algae(like N, P)

A ThesubmergedMembraneAlgaeFiltration (MAF)technologywas were addedat regulartimepoints

usedfor 1) Preharvestingactivities,and
2) Mediumrecycling,

recycled ' @
C —_—
Q 97,4+0,6 %
from < Centrifugation
combusted Recycled medium N\ ) /
biogas (water + salts) MAE:
9000 L PBR Preconcentration + medium reise

Figure 2: Tubular bioreactor linked to MA&rvest unit.

| Flgure3 Tubular bloreactor Ilnked to MAE&rvest nlt |

Aim of the study = Longterm pilot trial in performanceof the MAF

technology connected to pilot photobioreactors for continuous Contlustons
preconcentrationof algaebiomassand mediumrecycling A Algda_e can be cultivated on recycledCQ and recycled
medium
Resiits A ggshcjtioﬂ::s gases may require some technical
A Composition of the combusted biogas 8 % CQ, 6.8 % O, A the concentration of CQ in flue gas (8% is
increasedemperatures& moisturewere observed significantly lower comparedto CQ from cylinders
A Sometechnicalchallengeswere encounteredto connectthe CQ (99,9%);
rich gasto the algaesystemas these are usuallydesignedto be A coolingisto be foreseenin summer
operatedwith 99.9 %pure gaseousarbondioxidefrom a cylinder A For4 weeks 5-8 %of the reactorvolumewasdewatered
A The nice weather in September/Octoberstimulated the algae dailywith an averagemediumrecyclingof 97 %
growth well, although growth rates and culture densities were
lower compared to summer cultivations The slow growth A B.

restrictedthe daily harvestedamount(Tablel).

A Thealgaebiomasswas concentratedand partially desaltedduring
the MAFRconcentrationstep. The compositionof different algae
harvestswasdetermined(Figured).

Table 1. MAfharvesting information related to harvested amounts, daily harvests, cleaning
frequency, volume concentration factors (VCF), % mediuasesand fluxes.

Figure 4: Details of algae harvest and the harvested algae biomass: (A) daily harvested amount, total
harvested volumes; (C) Composition of algae biomass; Dry mattar doddnianatter (OM) and ash
content of biomass before (C) and after @AFharvest.
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