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The ALG-AD project Rationale: The European Nitrate Directive  



The ALG-AD Project: the circular economy concept 

ALG-AD 
CIRCULAR ECONOMY

ALG-AD combines  algal and AD technology to reduce excess  

nutrients in liquid digestate

ALG-AD converts nutrients to create algal biomass for sustainable 

animal feeds

Three 4 tonne pilot facilities to implement and test the technology in 

real life conditions

11 partners from North West Europe (NWE) including the UK, France, 

Belgium and Germany

The biomass produced has been used to conduct piglet and fish feeding 

trials

Information collated has enabled the development of Decision Support 

Tools



DIGESTATE TREATMENT FOR MICROALGAE CULTIVATION  

Membrane filtration was efficient at separating liquid and 
solid fractions of NRD and at recovering nearly 95% of 

both N and P

Digestate
➢ Dark Colour
➢ High dry weight – Particles
➢ N & P concentration -> to be tailored to 

microalgal needs



ALG-AD CULTIVATION PILOTS

5T photobioreactor 
Chlorella sp. and Scenedesmus sp.
2.5% of micro-filtered digestate (origin: kitchen waste)

2T photobioreactor 
Auriantochitrium mangrovei
80% of centrifuged digestate (origin: pig manure)

2T photobioreactor 
Consortium of Chlorella sp. and Desmodesmus sp.
5% of filtered digestate (origin: plant and food waste)

Langage AD, Plymouth Cooperl, Lamballe Innolab, Ghent



ALG-AD CULTIVATION PILOTS – Biomass production

2.5% digestate (80 mg/L NH4+)

7 days of cultivation

10 g/L glucose in mixo phase

14 g/L final biomass

20 mg/L/day N uptake

2.5% digestate (70 mg/L NH4+)

2 days of cultivation

20 g/L glucose, 2 g/L yeast extract, 2 
g/L peptone

4 g/L final biomass

35 mg/L/day N uptake

2.5% digestate (50 mg/L NH4+)

7 days of cultivation

No external nutrients

1.7 g/L final biomass

20 mg/L/day N uptake

25 kg of concentrated 
biomass (10g/L) produced by 

pilots 



BIOMASS PROCESSING - Hydrolysis

Specific hydrolysis process : enzymatic cocktails 
tailored to the different types of biomass 

Breaking down of proteins and other molecules into 
peptides and amino acids and other metabolites of 
interest for feed trials 

Cheaper than extraction methods

Better incorporation into feed formulation and 
better absorption by animals



ANIMAL FEED TRIALS 

Seabass Trials

➢ Auranthiochytrium mangrovei used
to replace 15% of a standard feed for Seabass
Juvenile and larvae
➢ Objective : Increase DHA supply and DHA/EPA
ratio with microalgae biomass inclusion

Tilapia Trials

➢ Scenedesmus obliquus used
to replace 10% of a standard feed for Tilapia juveniles
➢ Objective : decrease reliance on fish meal proteins by replacing 

them with SO as a high source of proteins 

ALG-AD FEED



SEABASS TRIAL MAIN RESULTS 

Comparable growth of the fish

DHA increased in liver and in muscle -> added value for 
aquaculture sector



TILAPIA TRIAL MAIN RESULTS
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Microbiota – Phylum level

Cyanobacteria

Planctomycetes

Actonibacteria

Bacteroidetes

Firmicutes

Proteobacteria

Fusobacteria

Higher microbial diversity -> better fish health and 

immunity 
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Fatty Acids
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PUFAs (n-3) 
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Sum & ratios of n-3 and n-6 fatty acids 
∑n-3 ∑n-6 EPA+DHA ∑n-3/∑n-6

Twenty-two FAs found

Total fatty acids and PUFAs were significantly higher 

for the ALG-AD feed. 

Fatty acid content of fish directly influenced by the 

fatty acid composition of the diet : Large amounts 

of alpha-linoleic acid in Scenedesmus obliquus -> 

metabolised in different lipids 

ω-3/ω-6 ratio of nearly 1 -> associated with lower 

risks of developing allergies, inflammatory and 

cardio-vascular diseases

Improved flesh quality and 

consequent added-value for the 

aquaculture sector 

TILAPIA TRIAL MAIN RESULTS



DECISION SUPPORT TOOL

Inform and guide technology developers, businesses, policy makers and researchers.

The tools can provide supporting 
information that is unique to your 
location and circumstances. They 
are flexible and adaptive to enable 
you to explore various process 
scenarios. 

Release in the next few months 



PUBLICLY AVAILABLE OUTPUTS AND DELIVERABLES

Best Practice documents

Decision support tool

Scientific publications

Webinars recordings

All available on the ALG-AD 
website 



Thank you 
@ALGADProject

ALG-AD Communication officer 
Dr. Alla Silkina a.Silkina@swansea.ac.uk


