EU Framework Programme for Research and Innovation
H2020-Competitive Low-Carbon Energy
Call topic 11-2014

www.photofuel.eu
Photofuel - Biocatalytic solar fuels for sustainable mobility in Europe

Deliverable D3.5

Performance and Optimization of the
biocatalytic strains outdoors
Fuel samples for analysis to WP4

This project has received funding from the European Union’s
Horizon 2020 research and innovation programme under
grant agreement No 640720

D3.5 Outdoor performance of biocatalysts

Page 1/36

Editorial
Deliverable No:
Title

Version:
Due date of deliverable:
Version date:

D3.5
Performance and Optimization of the biocatalytic strains
outdoors, fuel samples for analysis to WP4
WP3
A4F
Sara Cabral, Celina Parreira, Tiago Guerra, Sara Badenes, Vitor
Verdelho
Sara Cabral, Celina Parreira, Tiago Guerra, Sara Badenes, Vitor
Verdelho
Final
31/01/2018
15/01/2018

Contact:
Dissemination level:
Nature:

Tiago.Guerra@algafuel.pt
CO-Confidential
Report

Review status

WP-leader accepted
SC accepted
Coordinator submitted

Workpackage:
Responsible beneficiary:
Authors:
Contributors:

D3.5 Outdoor performance of biocatalysts

05/01/2018
10/01/2018
31/01/2018

Page 2/36

Publishable Summary
Three different partners from WP2 have engineered phototrophic microalgae and cyanobacteria
to produce biofuel precursors. All the strains received, sent by partners to A4F, were able to
grow in A4F Industrial Medium similarly or even better to the observed in optimized
correspondent laboratorial media.
The pilot scale cultivation was performed using UHT-PBR since it presents better areal
productivities than the conventional tubular PBR (MHT-PBR) and provides significant
advantages in terms of CAPEX and OPEX savings.
The two cyanobacterial strains, Synechocystis sp. PCC 6803 BuOH-NP (1-butanol producer)
and Synechococcus sp. PCC 7002 FFA1 (free fatty acid producer) presented a good
performance outdoors in 180 L UHT-PBR. Chlamydomonas reinhardtii (bisabolene producer)
was able to grow in flat panels but not in UHT-PBR due to the fragility of the cells and the
shear stress of the circulation pump, rendering this strain challenging for the UHT-PBR.
Butanol was produced to levels similar to those observed in laboratory experiments even though
producing capacity was lost after 12 days of outdoor production. The FFA1 strain displayed an
extremely fast growth profile but only residual FFA levels were detected in the medium likely
due to loss in the foam overflow. Given these results, Synechocystis PCC 6803 strains capable
of producing 1-butanol and Synechococcus PCC 7002 strains capable of producing FFA were
chosen as the best candidate strains that should be pursued for further investigation. Due to their
optimal growth temperatures, these strains were also defined as most suitable for production in
the summer (Synechococcus sp. PCC 7002) and in winter (Synechocystis sp. PC 6803).
Improved strains of Synechocystis PCC 6803 and Synechococcus PCC 7002 are being further
optimized by WP2 partners. After their characterization at lab scale by WP2 partners, the most
productive ones will be used for the production of biofuel precursors at A4F’s unit during task
3.7. Product separation will be performed in close collaboration with ICL, which have been
developing continuous separation methods to be tested and implemented at A4F facilities.
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