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Developing solutions using algae to reduce waste 
and develop new products



Swansea University Algal Cultivation Facilities 

Controlled environment lab  & greenhouse location
400L Biofence, 600L  2 x Biofences™, 2,000L 1x vertical tube PBR



Driver behind the ALG-AD project: 
European Nitrate Directive 91/676/EEC





• https://youtu.be/4jzGtjlm2QU

• Three investment sites at Ghent, 
Brittany and Devon

• Operation of investments and 
recovery of waste nutrients to 
produce algal biomass

• Developing algal biomass into 
commercial products

• Scenario and Decision Tools

• Long term roll out of technology

Circular 
Economy

https://youtu.be/4jzGtjlm2QU
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2018-2021: 5.5M Euro
Led by Swansea University: 

11 partners. UK, France, Belgium, Germany

Associate Partners

Renewable Energy Association

European Biomass Industry Association (EUBIA)

Waste and Resources Action Programme (WRAP)

The National Non-Food Crops Centre

Biogas-E vzw, platform voor anaerobe vergisting

Feed Design Lab



UK – Swansea University  - Langage-AD  Investment



Example of data being collected 

Parameters Average Unit

GR (average) 0.29 div-1

DT 2.78 days

N uptake (average) 24.81 mg/l/day

P uptake 1.76 mg/l/day

Productivity (average) 21 mg/l/day

Production (average) 0.161 g/L

Max production 0.247 g/L

Total Nitrogen (average) 126.4 mg/L

Max Nitrogen 165 mg/L
Total Phosphate 
(average) 7.17 mg/L

Average N:P 17.6

Scenedesmus trial 70 days of 
continuous culture. 50L of 
pure digestate injected every 
week



Downstream membrane filtration processing 
and metabolite characterisation of biomass

Metabolite characterisation 
using analytical tools: GC-MS, 
HPLC, LC-MS, FTIR, 
spectrophotometry etc



RAW NRD MF-NRD UF-NRD NF-NRD

Diluting and treating the raw digestate to optimise cultivation of algae



Swansea, preliminary pilot scale mixotrophic expts
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Some of the challenges! 

• CO2, Solenoid and pH
• Heat exchanger
• Contamination

PBR crash after 3 days for Amoeba contamination 

Amoeba with Chlorella cells inside 



French Partners: CNRS & University of Brest



12 g/L of thraustochytrid biomass: 20% TFA content of which 50% are omega oils



France: DSP Results

Storage of floating cells: -80°C -20°C and cold room (2 weeks)

-80°C              -20°C              4°C



Academics and industry 
UK (Swansea University and Membranology Ltd) 
Mexico (INECOL, Tecnológico de Monterrey and ALTESO)

Aim: Novel production-process technologies for a range of high value protein based water 
soluble pigments from microalgae from laboratory up to demonstration.

Innovate UK - CONACYT

PhycoPigment:

Oct. 2016-March 2019



PhycoPigment

Spirulina

Porphyridium



Metabolite profiling of a robust cyanobacterium for Industrial Biotechnology
PhD Student: Bethan Kultschar

c.a.llewellyn@swansea.ac.uk

Research Council (BBSRC) Projects 



Linking environmental factors to metabolism and 
useful metabolites



Some of the UK ALG-AD team!



www.nweurope.eu/ALGAD

@ALGADProject

https://www.facebook.com/ALGADProject/

c.a.llewellyn@swansea.ac.uk
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