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1. Scientific results 2013 

The FOM programme 'Towards BioSolar Cells' is in its third year according to the original 
planning. 

 

During the past year, surface defects at BiVO4 photoanode surfaces have been identified in 
project 10TBSC03 using a newly developed 'photo-passivation' technique.  The results have 
yielded the highest recorded photocurrent of a BiVO4 photoanode with no catalyst or doping.  
In addition, monolithic devices for overall water splitting have achieved very high photocur-
rent densities (~8mA/cm2) from ~100 nm thin films of a-SiC using TiO2 and Ni-Mo surface 
passivation and a-Si/nc-Si PV cells. (Dam/Smith TUD) 

 

Using Si p/n junctions as the light-harvesting unit, 2D and 3D nano/micro-structuring of 
silicon p/n junction has been achieved in 10TBSC07 (Twente Huskens/Mul). By means of 
standard photo-lithography and deep reactive ion etching silicon microwires with heights up 
to 90 µm were fabricated. Currently, the samples are being characterized by means of IV 
measurements. The expected effect, that radial p/n junctions provide higher currents and 
efficiencies than flat samples, is visible. 

 

In project 10TBSC12 (v Amerongen/Boekema/Jansen/Croce) the composition of the photo-
synthetic membranes of four different truncated antenna mutants of C. reinhardtii and their 
capacity to regulate light-harvesting in high light were analysed. With the use of time-
resolved fluorescence measurements two tla mutants have been identified in which the 
antenna is still well connected to the reaction centers, leading to high efficiencies. Preliminary 
results indicate that their photoprotective mechanisms are still functional which might make 
them suitable candidates for growing under simulated mass culture conditions. 

 

In project 10TBSC15 (Janssen/Loi) a compact photoelectrochemical (PEC) water splitting 
device has been realized based on a triple junction polymer absorber configuration layer that 
is able to supply sufficient voltage for the water splitting. The water splitting device has been 
constructed using a variety of oxygen and hydrogen evolution catalysts. Using ruthenium 
oxide, solar-to-hydrogen energy conversion efficiencies of  5.4 per cent were obtained. For 
catalysts based on more earth-abundant elements (NiMoZn and cobalt oxide) the solar to 
hydrogen conversion efficiency was estimated as 4.per cent. 

 

Researchers at the VU can now reproducibly make powder and thin film samples for water 
splitting under UV light, needed for scanning probe techniques. Since the water splitting 
takes place due to charge separation between different crystal faces and the thin films have a 
rich surface morphology to expose these different faces. Morphologies can be controlled 
using various preparation techniques, enabling scanning probe studies on different crystal 
faces exposed by these morphologies (10TBSC16, van Wijngaarden). 

 

In Eindhoven vertically-aligned p-type InP nanowire arrays were coated with noble-metal-
free MoS3 nanoparticles, and a high photocathode efficiency of 6.4 per cent under 1 sun illu-
mination was obtained with nanowires for photoelectrochemical hydrogen production from 
water. In this project 10TBSC18 also large bandgap p-type GaP nanowire arrays were stud-
ied. These are expected to be more stable in aqueous solution and feature a large enough 
bandgap for simultaneous hydrogen and oxygen evolution. Using a Pt catalyst, a short circuit 
current of 9.7 mA/cm2, an open circuit voltage of 0.76V vs NHE, and an efficiency of 2.9 per 
cent were obtained for the hydrogen evolution reaction under 1 sun (Haverkort/Notten). 
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A water-soluble Pt(II)-porphyrin with a high oxidation potential (~1.42 V vs NHE ) was 
studied by the researchers in 10TBSC20. It was proven to be very suitable for visible-light 
driven water oxidation in neutral phosphate buffer solution with a variety of water oxidation 
catalysts (WOCs). Two homogeneous WOCs (iridium(N-heterocyclic carbene) and Co4O4-
cubane complexes) and two heterogeneous WOCs (IrOx • nH2O and Co3O4 nanoparticles) 
were investigated, with sodium persulfate (Na2S2O8) as a sacrificial electron acceptor. Under 
neutral buffer conditions, the Pt(II)-porphyrin shows higher stability than the commonly 
used photosensitizer [Ru(bpy)3]2+, and should be considered a preferred photosensitizer to be 
used in the evaluation of WOCs. 

 

In project 10TBSC23 Van der Zaal and Hooykaas completed screening of the 3F-VP16 Ara-
bidopsis mutant library for a variety of photosynthesis(-related) phenotypes. This yielded 
two mutant lines with significantly larger rosette surface area (RSA) and accumulating sig-
nificantly more biomass than wild type Arabidopsis plants, two mutant lines with tolerance 
to both (the normally lethal) 100 and 110 mM of NaCl, and one mutant with significantly 
higher operating efficiency of Photosystem II (PSII). In parallel, a novel platform for pheno-
typing with MRI and HRMAS was established and : 1H Chemical Shift profiling of metabo-
lites of wild-type and mutant Arabidopsis Thaliana yielded the first results (Alia, de Groot). 

 

Researchers working in 10TBSC24 on day/night entrained Synechocystis sp. PCC6803, an 
important model cyanobacterium for sustainable biofuel production, discovered oscillation 
of physiological parameters (amount of O2 evolved, chlorophyll a content, etc) upon expo-
sure of the organism to continuous light. This is in contradiction to recent literature and of 
great interest to characterize in more detail. In addition a flexible visualization tool for the 
metabolic network of Synechocystis sp. PCC 6803 was developed that can be used to integrate 
experimental and computational data for systems biology and metabolic engineering studies 
(Coordinator Hellingwerf).  

 
2. Added value of the programme 

The TBSC program and its BioSolar Cells public private partnership parent focus on options for 
the direct conversion of solar energy, which is one out of very few routes to a sustainable 
energy supply, and provide options for a biobased economy. These options are based on 
energy efficient direct conversion processes that use water and CO2 as the raw materials.  

The TBSC program complements the core and utilization projects of the BioSolar Cells PPP, 
which aims for improving photosynthesis in plants (theme 3), at the cell level in microorgan-
isms (theme 2) and with artificial bioinspired solar to fuel device technology (theme 1). These 
three sections are supported by theme 4, for education and societal debate. Education has a 
strong role in performing accumulation of knowledge, ahead of the science effort, rather than 
following the existing research. The societal debate aims for an applied normative ethics start-
ing from a non-normative basis. This helps the scientists to orient their research towards 
resolving those questions that really matter for future applications with information about 
what business models are likely to prevail, what elements of the value chain are of interest for 
our knowledge economy which is in need of high quality jobs, and whether energy conversion 
will be centralized or decentralized.  

Energy cannot be generated or destroyed, it can only be converted and with every conversion 
it will most likely become less useful. Direct conversion aims for the shortest possible trans-
formation routes, to fuels, to chemical feedstock, and to food and feed of photons and CO2. 
These are chemical conversions where high internal yields > 95 per cent are physically possible, 
for converting photons into small energy carriers such as hydrogen, or for the quantitative 
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conversion of CO2 into complex molecules and produce for human consumption.  

Strong added value of the program is found is seeding communities of scientists focusing on 
direct conversion and how to establish the synergy in the (bio)photochemical processes that 
provides the highest yield within the smallest possible energy budget and with fast, low loss 
channels to the desired output. 

Photosynthesis is about photons, not energy. In theme 1 a task force of young scientists has 
been established (Detz, Hetterscheid, Purchase and Smith) that is now genuinely focusing on 
addressing the challenge of how to improve the internal quantum efficiency of artificial photo-
synthesis to comparable levels as what can be achieved for photovoltaics already since many 
decades. Direct conversion for solar fuels with high quantum yield over the AM 1.5 spectrum 
offers promises of superior materials efficiency and overcoming the disappointing performance 
of PV with electrolysis and the relatively low yield of semiconductor photoelectrochemical 
devices. With precisely four photons and two photochemical steps in tandem, direct conver-
sion produces exactly one hydrogen molecule. In the Netherlands the average daily light sum 
of incoming photons is 20 mol/m2, and with direct conversion 4-5 mol/m2 should be attaina-
ble. Natural photosynthesis uses a relatively small set of organic dyes and inorganic clusters 
embedded in protein complexes. These are in a dynamic equilibrium that is shifted by photoe-
lectrochemical activity and they rearrange by vibrationally enhanced partial self-assembly and 
disassembly with light-induced alternation of electronic charging and proton release. The 
design of a bio-inspired responsive matrix with integration of catalysis with energy storage and 
a delayed catalytic response is an important step to establish synergy between charge separa-
tion, catalysis and heat release for optimal direct conversion of photons to fuels and is a grand 
challenge. It requires advanced kinetic control over the chemical conversion processes, which 
can only be investigated in a cross-disciplinary approach, supported by the fundamental 
underpinning of the TBSC program. If necessary the theme leaders of theme 1 will monitor and 
facilitate regular progress meetings of the task force, with backing from the program leader. 

 

An urgent need for the optimization of direct conversion at the cell and plant level with high 
biochemical yield is the development of whole genome scale stoichiometric models of metabo-
lism and unbiased experimental approaches to determine how the steady state depends on 
environmental constraints, how the circadian variations can be put to use in developing effi-
cient output channels, and to establish methods for directed evolution for the development of 
phenotypes with high photosynthetic performance for direct conversion into complex prod-
ucts, for instance by genome interrogation. The TBSC program provides here an opportunity 
for added value, as there is no other program which combined these elements in one initiative.  

 

At a national level, the researchers in the program participate in the BioSolar Cells theme 
meetings and the yearly progress meeting. There is strong synergy between the program and 
the national activities. 

 
3. Personnel 

All of the positions were filled in 2013. The PhDs are on schedule with their projects and 
updated their planning half way through the year. The 10TBSC03 project has gone through 
delays due to firing one PhD student, re-hiring his replacement, and the adjustments of the new 
Project leader to TU Delft. In 10TBSC23 one PhD student left early 2014 to get married, but a 
new one will start in the summer of 2014. Most of the contracts will come to an end during 2016 
or 2017. The year 2013 was the first year for 10TBSC24 in which all five constituent projects have 
been running for almost the entire year. Nobody gained their doctorate this year. The first PhD 
is expected to graduate in year. Alia was awarded a professorship by Leipzig.  
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4. Publications 

The program starts to produce publication output, and below an overview of the most 
important publications per project is given. These were selected by the programme leader. 

 
10TBSC03 

- Bartek Trzesniewski, Isaac Herraiz Cardona, Sixto Gimenez and Wilson Smith, 'Photo-
passivation of Surface States on BiVO4 Photoanodes for Improved Water Splitting Efficien-
cies', in preparation. 

- Lihao Han, Ibadillah Digdaya, Fatwa Abdi, Bernard Dam, Miro Zeman, Wilson Smith and 
Arno Smets, 'Thin Film Silicon Based Monolithic Photoelectrochemical-Photovoltaic Device 
for Highly Efficient Hydrogen Evolution', in preparation. 

 
10TBSC07 

- Two manuscripts in preparation 

 
10TBSC12 

- No publications yet 

 
10TBSC15 

- Serkan Esiner1, Tom Bus2, Martijn M. Wienk1, Ko Hermans3 andRené A. J. Janssen1,* 

'Quantification and Validation of the Efficiency Enhancement Reached by Application of a 
Retroreflective Light Trapping Texture on a Polymer Solar Cell' Advanced Energy 
Materials, Volume 3, Issue 8, pages 1013–1017, August, 2013 

- Esiner, S., van Eersel, H., Wienk, M. M., & Janssen, R. A. J. (2013). Triple Junction Polymer 
Solar Cells for Photoelectrochemical Water Splitting. Advanced Materials, 25(21), 2932–2936. 
doi:10.1002/adma.201300439 

 
10TBSC16 

- Note: Switching crosstalk on and off in Kelvin probe force microscopy 

- Leo Polak, Sven de Man and Rinke J. Wijngaarden 

- Rev. Sci. Instrum. 85, 046111 (2014) 

 
10TBSC18 

- Manuscript submitted. 

 
10TBSC20 

- Manuscript submitted. 

-  
10TBSC23 

- Several manuscripts in preparation. 

 
10TBSC24 

- Maarleveld, T. R., Khandelwal, R. A., Olivier, B. G., Teusink, B., & Bruggeman, F. J. (2013). 
Basic concepts and principles of stoichiometric modeling of metabolic networks. Biotech-
nology Journal, 8(9), 997–1008. doi:10.1002/biot.201200291. 

 
5. Valorisation and outreach 

A patent was filed. 
Researchers active in the programme contribute to Labyrinth national television and many 
other outreach activities. 

http://onlinelibrary.wiley.com.ezproxy.leidenuniv.nl:2048/doi/10.1002/aenm.v3.8/issuetoc
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Fact sheet as of 1 January 2014 
 FOM - 09.1879/6 
 datum: 01-01-2014 
 
 
APPROVED FOM/ALW/FES PROGRAMME 
 
 
Number 115. 
  

Title (code) Towards biosolar cells (TBSC) 
  

Executive organisational unit BUW 
  

Programme management Prof.dr. H.J.M. de Groot 
  

Duration 2010-2015 
  

Cost estimate M€ 7.0 
  
Concise programme description 

a. Objectives 

Biosolar cells are natural or bio-inspired systems that convert solar energy into usable fuel, food 
or feedstock by photosynthesis. The focus of the TBSC programme is on artificial nanostructured 
solar to fuel converters, solar biofuel production with microorganisms, and on improving the 
photosynthetic efficiency of plants according to: 
I. Research and development of nanostructured materials for the production of fuel from visi-

ble light (eventually solar light) using water as the raw material. This requires light-driven 
catalysts for water oxidation, proton reduction, and/or direct formation of carbon-based 
fuels like methanol. Critical issues include light-driven proton-electron management and 
multi-electron catalysis. Functional characterization and theoretical understanding are key 
elements. For high conversion efficiencies, materials will have to be shaped into nanostruc-
tures and interfaced with fast catalytic systems, and materials should be compatible with 
tandem or multi-junction devices for solar to fuel conversion. 

II. Design, realization and valorization of optimized living photosynthetic objects, i.e. 'living 
catalysts' that convert CO2 from the atmosphere and excrete fuel directly in high yield, with-
out biomass as an intermediate. Key issues include physical systems biology and engineering 
platforms to enhance the capacity of organisms to direct electron and energy flow to critical 
metabolic processes for solar fuel production, synthetic biology to insert new enzymatic 
pathways, down regulation of competing pathways genetically as well as physiologically, 
redesign of light harvesting antennae, and managing environmental constraints. 

III. Research and development of plants for enhanced photosynthetic efficiency and improved 
CO2 uploading for the high yield and drought and light stress tolerant production of biomass 
for energy, food, feed, and feedstock. Target is unraveling the gene regulatory networks of 
selected photosynthesis processes for adapting crops and growth conditions to obtain higher 
photosynthetic efficiency, more biomass and better energy harvesting per hectare. A physical 
systems biology and phenotypic engineering approach to the model plant Arabidopdis thaliana 
will allow to define and to validate the key elements of the process in an unbiased approach. 
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b. Background, relevance and implementation 

The sun is an abundant source of energy, and will play a major role in all future energy 
scenarios. In addition, changing diets, urbanization, economic growth and expanding 
populations are driving food and feed demand. Photosynthesis offers sustainable conversion of 
solar energy into fuel and production of biomass. Yet photosynthesis is a major limiting factor in 
this production, and often less than 1% of the solar energy is converted into these products. Due 
to recent progress in science and technology, photosynthesis can be improved and directed 
towards optimal utilization for sustainable energy supply in a biobased economy. 
 
In the summer of 2010 an international scientific panel evaluated the proposals of the open call; 
10 projects were granted. 
 
 
Funding 

salarispeil cao per 01-07-2012 

 

bedragen in k€ < 2013 2014 2015 2016 2017 2018 > 2019 Totaal 

FOM-basisexploitatie 
- NWO bonus 

761 
700 

400 
200 

200 
100 

- 
- 

- 
- 

- 
- 

- 
- 

1.361 
1.000 

FOM-basisinvesteringen 639 - - - - - - 639 

Doelsubsidies NWO 
- ALW 

 
250 

 
125 

 
- 

 
- 

 
- 

 
- 

 
- 

 
500 

Doelsubsidies derden 
 - min. EL&I (FES) 

 
2.100 

 
700 

 
700 

 
- 

 
- 

 
- 

 
- 

 
3.500 

Totaal 4.575 1.425 1.000 - - - - 7.000 

 
 
Source documents and progress control 

a) Original programme proposal: FOM-09.0558/DD 
b) Decision Executive Board: FOM-09.1878/D 
c) Panel report: FOM-10.1353 
d) Decision Executive Board: FOM-10.1633 
 
 
Remarks 

The final evaluation of the programme is foreseen in 2016. 
 
 
 
 
 
 
 
 
 
 
 
 MG par. HOZB 
 
 
Subgebied: 100% FL  
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Historical overview of input en output 
 
 

Input 
personnel (in fte) finances* (in k€ ) 

WP/V WP/T PhD NWP 

2011 - 2
.
5 

4.0 - 556 

2012 - 3
.
9 

12.7 - 1,414 

2013 - 2
.
8 

16.4 - 1.290 

 

Output 
PhD theses refereed publications other publications 

& 

presentations 

patents 

2011 - - 5 - 

2012 - 4 3
4 

- 

2013 - 7 5
4 

1 

* After closing the financial year. 
 

 
PhD defences 

2011 

None. 

2013 

None. 

 
 

2012 

None. 

 

 
Patents (new/changes) 

2013 

Klaas J. Hellingwerf, Theo van Lieshout, 

Paul Koblens, Wilmar van Grondelle en 

Pascal van Alphen, Using heat-pipes in small- and 

large (photo)bioreactors for rapid dissipation of 

excess heat and the prevention of the build-up of 

temperature gradients, ?, 25 jan 2014, ingediend 

(filed), Photanol BV, Kweken van oxygeen fototrofe 

microorganismen onder lichtverzadiging in een 

grootschalige fotobioreactor. 



- 11 -  

Overview of projects and personnel 
 

 

Workgroup FOM-A-30 
 
 
Leader 

 
 

Prof.dr. K.J. Hellingwerf Organisation University of Amsterdam 

Project leader Dr. F. Branco dos Santos 

Programme Towards biosolar cells 

Project (title + number) Expanding society's toolbox to harvest solar energy: Creating 

multi-scale computational models to optimize oxygenic photo-

synthesis 10TBSC24-1  

 

FOM employees on this project 

Name Position Start date End date 

P. van Alphen PhD 15 February 2012 14 February 2016 
 

 
Workgroup FOM-D-52 
 
 
Leader 

 
 

Prof.dr. B. Dam Organisation Delft University of Technology 

Project leader Dr. W.A.S. Smith 

Programme Towards biosolar cells 

Project (title + number) Defect engineering at oxide interfaces: Towards efficient ultra-thin 

absorber films 10TBSC03 
 

 

FOM employees on this project 

Name Position Start date End date 

I.A. Digdaya PhD 01 February 2013 31 January 2017 

B.J. Trzesniewski PhD 01 September 2012 31 August 2016 

V.S. Dandapani PhD 15 August 2012 14 October 2012 
 

 
Workgroup FOM-E-20 
 
 
Leader 

 
 

Prof.dr.ir. R.A.J. Janssen Organisation Eindhoven University of Technology 

Programme Towards biosolar cells 

Project (title + number) Photoelectrochemical water splitting in artificial nanostruc-

tured solar converters 10TBSC15-1 
 

 

FOM employees on this project 

Name Position Start date End date 

S. Esiner PhD 01 September 2011 31 August 2015 
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Workgroup FOM-E-27 
 
 
Leader 

 
 

Prof.dr. E.P.A.M. Bakkers Organisation Eindhoven University of Technology 

Programme Towards biosolar cells 

Project (title + number) Nanowire solar energy conversion 10TBSC18-3 
 

 

FOM employees on this project 

Name Position Start date End date 

A.J. Standing PhD 01 December 2011 31 August 2015 
 

 
Workgroup FOM-G-27 
 
 
Leader 

 
 

Prof.dr. M.A. Loi Organisation Groningen University 

Project leader Dr. L.J.A. Koster 

Programme Towards biosolar cells 

Project (title + number) Photoelectrochemical water splitting in artificial nanostruc-

tured solar converters 10TBSC15-2 
 

 

FOM employees on this project 

Name Position Start date End date 

L.H. Lai PhD 15 January 2012 14 January 2016 
 

 
Workgroup FOM-G-29 
 
 
Leader 

 
 

Prof.dr. E.J. Boekema Organisation Groningen University 

Programme Towards biosolar cells 

Project (title + number) Studying the regulation of light harvesting in the green alga Chla-

mydomonas to improve its productivity under mass culture con-

ditions 10TBSC12-2  

 

FOM employees on this project 

Name Position Start date End date 

S.N. Yadav postdoc 18 April 2012 17 October 2013 
 

 
Workgroup FOM-L-33 
 
 
Leader 

 
 

Prof.dr. H.J.M. de Groot Organisation Leiden University 

Project leaders Dr.ir. B.J. van der Zaal 

Dr. Alia 

Programme Towards biosolar cells 

Project (title + number) Phenotypic engineering of higher plants: Developing a 
new paradigm for improving photosynthetic efficiency 
10TBSC23 
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FOM employees on this project 

Name Position Start date End date 

N. van Tol PhD 01 February 2012 30 June 2015 

U. Roy PhD 01 February 2012 31 January 2016 
 

 
Workgroup FOM-T-02 
 
 
Leader 

 
 

Prof.dr. J.L. Herek Organisation Twente University 

Programme Towards biosolar cells 

Project (title + number) Nanostructured solar-to-fuel devices 10TBSC07-1 
 

 

FOM employees on this project 

Name Position Start date End date 

S. Park PhD 01 November 2011 31 October 2015 
 

 
Workgroup FOM-T-34 
 
 
Leader 

 
 

Prof.dr.ir. J. Huskens Organisation Twente University 

Programme Towards biosolar cells 

Project (title + number) Nanostructured solar-to-fuel devices 10TBSC07-2 
 

 

FOM employees on this project 

Name Position Start date End date 

R. Elbersen PhD 01 July 2011 30 June 2015 
 

 
Workgroup FOM-T-35 
 
 
Leader 

 
 

Prof.dr. J.G.E. Gardeniers Organisation Twente University 

Programme Towards biosolar cells 

Project (title + number) Photocatalytic water splitting in microfluidic devices 10TBSC20-
2  

 

FOM employees on this project 

Name Position Start date End date 

E. Karabudak postdoc 01 July 2011 30 June 2014 
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Workgroup FOM-V-05 
 
 
Leader 

 
 

Prof.dr. R. van Grondelle Organisation Vrije Universiteit Amsterdam 

Project leader Dr. I.H.M. van Stokkum 

Programme Towards biosolar cells 

Project (title + number) Expanding society's toolbox to harvest solar energy: Creating 

multi-scale computational models to optimize oxygenic pho-

tosynthesis 10TBSC24-2  

 

FOM employees on this project 

Name Position Start date End date 

A.M. Acuna Sanchez PhD 01 December 2012 30 November 2016 
 

 
Workgroup FOM-V-07 
 
 
Leader 

 
 

Dr. R.J. Wijngaarden a.i. Organisation Vrije Universiteit Amsterdam 

Programme Towards biosolar cells 

Project (title + number) Engineering surface electrical fields and charge separation in 

water-splitting perovskites 10TBSC16 
 

 

FOM employees on this project 

Name Position Start date End date 

L. Polak PhD 15 August 2011 14 August 2015 
 

 
Workgroup FOM-V-22 
 
 
Leader 

 
 

Prof.dr. R. Croce Organisation Vrije Universiteit Amsterdam 

Programme Towards biosolar cells 

Project (title + number) Studying the regulation of light harvesting in the green alga 

Chlamydomonas to improve its productivity under mass culture 

conditions 10TBSC12-4  

 

FOM employees on this project 

Name Position Start date End date 

I. Polukhina PhD 01 April 2011 31 March 2015 
 

 
Workgroup FOM-W-02 
 
 
Leader 

 
 

Prof.dr. H. van Amerongen Organisation Wageningen Universiteit en Researchcentrum 

Programme Towards biosolar cells 

Project (title + Expanding society's toolbox to harvest solar energy: Creating 
multi-scale 
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number) computational models to optimize oxygenic photosynthesis 10TBSC24-3 
 

 

FOM employees on this project 

Name Position Start date End date 

R. Ranjbar Choubeh PhD 15 July 2013 14 July 2017 
 
 
 

Leader Prof.dr. H. van Amerongen 

Organisation Wageningen Universiteit en Researchcentrum 

Programme Towards biosolar cells 

Project (title + number) Studying the regulation of light harvesting in the green alga Chla-

mydomonas to improve its productivty under mass culture condi-

tions 10TBSC12-1  
FOM employees on this project 

Name Position Start date End date 

F. Xiao PhD 20 August 2012 19 August 2016 
 

 
Workgroup FOM-W-05 
 
 
Leader 

 
 

Dr.ir. M.G.J. Janssen Organisation Wageningen Universiteit en Researchcentrum 

Programme Towards biosolar cells 

Project (title + number) Studying the regulation of light harvesting in the green alga Chla-

mydomonas to improve its productivity under mass culture con-

ditions 10TBSC12-3  

 

FOM employees on this project 

Name Position Start date End date 

T. de Mooij PhD 15 September 
2011 

14 September 
2015  


