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Biological H, production can make a substantial contribution to future Researchers from 10 universities and R&D institutes participate in the
renewable energy demand, e.g. for generating useful energy from bionestherlands Biohydrogen Networkhe objectives of théletworkare:

residue8. Current R&D in the Netherlands addresses all basic and - to promote (inter)national knowledge exchange and R&D co-operation
applied aspects of biological,idroduction and Hend-use in fuel cefs (IEA);

In addition, there is a large body of expertise and R&D in the related - to provide information and expertise for government & the market sector.
field of CH, fermentation of organics, in which, li$ an intermediate. The Networkis supported by NOVEM, the Netherlands Agency for

Co-operation and knowledge exchange between these fields will clearliznergy and the Environment.

benefit bio-H development, as well as the further development and

improvement of CHfermentation technology due to the close interactioR&D challenges & opportunities

of microbial H, and CH metabolism and shared technological challenges.development of efficient technology for feedstock pretreament and
‘Green’ CH, can be applied in the existing infrastructure, while renewable hydrolysis; sub-optimal hydrolysis currently poses a major bottleneck

H,, will be applied on a longer term due to the required technology for high H, (and CH) production rates and yields
adaptation®. Bio- H, should remain the primary R&D focus in longer - development of effective fbtripping technology from fermentation
2 . . . .
term development because of the advantages atH clean, efficient broths; low H partial pressure strongly enhances thetsduction rate
and versatile energy carrier. - exploration of hyperthermophiles for novel, thermostable enzymes
- alkalophilic H, fermentations (favourable thermodynamics)
The Netherlands Biohydrogen Network: Participants and major fields of expertise and R&D o hybnd systems: integration of hydrogenases (OI’ biomimetic ana|ogs) as
- pE—— a P.t rgplgcement in fuel cell .electrodes
. Institute for Lite Sciences | hychogenases: cataytic ste and reaction mechanism - optimization of CHfermentation technology
e p— S—— ’ - combination of fermentation processes and fuel cell technology
Fred Hagen H, production and storage
University of Nijmegen — Department of Microbiology H,and CH fermentations Acceleratlng factors for development
Jan Keltjens physiology + regulation of Hand CH metabolism i . . . . . .
Oniversity of Scences & p— o - increased co-operation of life sciences and bioprocess engineering;
Theo Hansen - integration of commercial waste processing and energy production;
Wageningen University Laboratory of Microbiolog H, production by ext th hil (e 3 . . .
Fons St EdvanNil > gt umergaasit sacion. large amounts of ‘bio-energy’ remain unused e.g. in composting
Wageningen University - Food & Bioprocess Engineering photoheterotrophic Hproduction - flSCal Stlmulatlon Of ‘green, fuel and eleCtrlClty prOdUCtlon
Rene H. Wijffels, Marcel Janssen photobioreactor development _ t R&D fundln
University - anaerobic treatment of waste water and solids programma IC g
Grietje Zeeman effluent post treatment / gas purification
Agrotechnological Research Institute ATO - BU feedstock & hydrolysi N7t
Pieternel Claassen, Truus de Vrije Hfer &process FUture_ aCFIVItles Of the NetWOfk )
TNO Environment, Energy & Process Innovatian feedstock pretreatment / process & reactor development - publication of essays (2002) on the status and perspectives of
Johan van Sroenestin gas separation and feffuent veament biological H, and CH production and their integration in the energy
Lettinga Associates Foundation expertise centre for anaerobic treatment of organic wastes .
Sules van Lier and waste water infrastructuré®
Energy research Centre of the Netherlands ECN — Unit Biomass photobioreactor development - construction of a website on the Internet Bipﬂ-}aﬁorm
Hans Reith, Erik van Zessen . . . . £ . .
Energy research Centre of the Netherlands ECN — Unit Clean fossil fuels in'rastrucluralmlegra(lunUf)‘ﬁruducﬂunsys{ems WWWbIOthquennl Oﬁerlng pUbllcatlonS' ||nkS and Other InfOI’matIOﬂ
Arend de Groot stationary and mobile fuel cell systems (SOFC, PEMFC) - deS|gn and co-ordination be_H2 R&D pl’OjECtS and programmes
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PROCESS & REACTOR DEVELOPMENT
- feedstock pretreatment & hydrolysis
- (hyper)thermophilic fermentations

IMPLEMENTATION
- scale up
- optimization of CH , fermentation
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- hydrogenases: carbohydrates organic acids - combination with fuel cells
active site / reaction F---t--- \ (SOFC, PEMFC) in stationary
A mechanism organic acids & mobile systems
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Bio- H, production in a
2-stage fermentation ¥
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