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MINUTES of the 7th TECHNICAL MEETING of the   

INTERNATIONAL NETWORK on BIOFIXATION of  CO2 and GREENHOUSE GAS 

ABATEMENT with  MICROALGAE 
 

Yijing Garden Resort, Kunming, China, Sunday July 24, 2005 
(In conjunction with the 10th International Conference on Applied Phycology,  

held under the auspices of  the International Society for Applied Phycology, ISAP)  
 
OBJECTIVES of the Meeting were to provide an overview of (1) the first three years of the 
Network in terms of members and projects, issues related to ongoing R&D, (2) the Business 
Case study being conducted by TNO in the Netherlands, and (3) to discuss new projects and how 
to expand Network activities by adding new members and projects. A separate meeting with 
invited observers and potential participants in the Network was scheduled for Wednesday July 
27th.  
 
AGENDA 24th of July 
8:30 AM Assembly, Welcomes (Paola Pedroni, John Benemann), Introductions.  
9:00 - 9:45 AM John Benemann: Three years of Network, Accomplishments and Future. 
Discussions of Issues.  
9:45 – 10:15 AM Paola Pedroni: Presentation of the Business Case.  Discussion. 
10:15 – 10:30 Break 
10:30 - 12:00 Project Presentations/Discussions: Blaine Metting, PNNL, Amha Belay, Earthrise 
Farms (for Salton Sea Project), Bailey Green, LBNL, Mario Tredici, U. Florence. 
12:00 - 1 PM Network membership:  New and potential members and projects,   Concluding 
discussions. 
 
AGENDA  27th of July   
6:00 – 7:30 PM Discussion, Dinner to Follow (7:30 – 9 PM).  During this meeting invited 
observers and potential new members were provided an overview of the Network and R&D 
projects by Dr. Paola Pedroni and Dr. John Benemann.  Discussions of research interests by 
participants followed, aimed to evaluate their possibility of joining the Network.   
 
PARTICIPANTS  24th of July Affiliations, email addresses, and brief introductions. 
Dr. Amha Belay, Adviser, Earthrise Nutritionals, Inc., Calipatria, California, USA. 

abelay@earhtrise.com. Dr. Belay is chief scientist of Earthrise Nutritionals, Inc., the 
largest microalgae production company in the world.   

Dr. John Benemann, Manager of Network. Consultant, Walnut Creek, California, USA, 
jbeneamnn@aol.com. Dr. Benemann is the manager of the Network and also is involved 
in projects related to hydrogen production and waste treatment.     

Dr. F. Bailey Green, Adviser, Lawrence Berkeley National Laboratory, Berkeley, California,  
USA, fbgreen@lbl.gov. Dr. Green has worked with Prof. W.J. Oswald for the past 
twenty years developing methods for using high rate ponds for advanced wastewater 
treatment with nutrient removal and biogas production in primary wastewater ponds.   

Dr. F. Blaine Metting, Member, Pacific Northwest National Laboratory, Richland, Washington, 
USA, blaine.metting@pnl.gov. Dr. Metting worked on microalgae R&D for agricultural 
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and other applications and now manages DOE Office of Sciences and NIH programs at 
Pacific Northwest National Laboratory which is operated for DOE by Battelle Memorial 
Institute.    

Dr. Paola Maria Pedroni, Chair and Member, EniTecnologie S.p.A., Milan, Italy, ppedroni@ 
enitecnologie.eni.it. Dr. Pedroni has a background in genetics and biotechnology is 
managing and carrying out research in greenhouse gas abatement and biodiversity.  

Prof. Mario Tredici, Adviser, University of Florence, Italy. Mario.tredici@unifi.it. Prof. Tredici 
is working with EniTecnologie and ENEL on their microalgae projects.  

 
WELCOMES AND  INTRODUCTIONS  
Paola Maria Pedroni, EniTecnologie and Chair of Network opened the meeting and welcomed 
the participants. Then John Benemann, Network Manager, made a presentation entitled: 
International Network on Biofixation of Carbon Dioxide and Greenhouse Gas Abatement with 
Microalgae: Three Years of Accomplishments and Future Perspectives” that is summarized 
below, together with the major issues discussed by participants in the meeting.    
 
1.   History of Network. A brief history of the Network from its inception in 2000 was given by 
reviewing the previous six Technical Meetings and three Research Review & Planning Meetings, 
two of which were held in conjunction with the Technical Meetings in Washington D.C. and 
Vancouver B.C. in 2004 and separately at Clemson, South Carolina, in February, 2005.  
Discussion: The participants suggested clarifying the distinction between a Technical Meeting 
and a Research Review & Planning Meeting. The following definitions are provided: Technical 
Meetings are those provided by the Agreement under which this Network operates and where 
Members, the IEA Representative, and Technical Advisers gather to discuss technical matters as 
well as strategic, management, and budgetary issues. Research Review & Planning Meetings 
were introduced last year to allow for more detailed scientific and technical discussions among 
participants carrying out R&D projects. In particular, to share common methodologies, focus on 
experimental approaches, discuss technical issues and promote greater collaboration and project 
integration.  
 
2. Purpose and Strategic Objectives of the Network. The next topic was a review of the 
purpose of the Network: to provide a forum for organizations engaged in or interested in GHG 
abatement technologies using microalgae and to:  
   o    share information and expertise 
   o    enhance understanding of R&D issues 
                 o    identify and develop practical microalgae-based 
          processes for GHG abatement 
    o    develop cooperative/collaborative R&D projects 
                 o    focus on specific processes with practical potential  
The strategic objective of the Network, as initially formulated, was to develop technology in five 
years leading to large-scale demonstration in ten years, with increased productivity as a major 
R&D focus.    
Discussion:  
A. The question was raised as to whether the Network was on schedule. Overall, the view was 
that there should be no revision of the time-line at present. However, to help evaluate this aspect 
it was suggested to put the Network projects on a single Gantt Chart (activities as function of 
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time with milestones). Each project would be classified by type (e.g., basic research, technology 
development, process demonstration) with specific accomplishments expected over the next two 
years. The Network Manager will work with the individual investigators to create such an overall 
Chart. This will assist in achieving a better integration of the projects and better visualize 
progress towards goals. 
B.  The participants agreed that a Mission Statement for the Network was needed and creation of 
a logo suggested. Suggestions for a logo are solicited from all participants. The Mission 
Statement was suggested to be structured as: What the Network is, why it exists and how it 
functions. The following is proposed: “The Network is a forum for industry, governmental and 
academic institutions and other entities engaged or interested in R&D for GHG abatement and 
renewable energy production using microalgae processes. The Network was created to share 
information among and provide expertise to the members, to help them design and carry out 
R&D projects in this interdisciplinary and specialized field. The Network fosters integration and 
collaboration among individual projects and provides diverse technical expertise, creating a 
critical mass that would not be possible for individual participants.” Comments on this statement 
are requested from Network members.     
C. Publications and Publicity. It was suggested that Network-related projects should 
acknowledge the Network as contributing to the research effort in all their publications and oral 
presentations. The following example is provided: “This research was carried out in  
coordination with the International Network on Biofixation of CO2 and Greenhouse Gas 
Abatement with Microalgae, an initiative that operates under the auspices of the IEA GHG R&D 
Programme (www.CO2captureandstorage/info/networks/networks/htm).“ 
 
3. Membership Status. The Network has experienced some turnover of members, as 
anticipated. The initial roster included eight members. During the second year one member 
dropped out and two joined, and during the third year three members dropped out one new 
member joined, for a current membership of seven organizations. The three members that 
dropped out during this last year (APS, GTI and EPRI) had no ongoing or planned microalgae 
R&D projects developed and thus their leaving the Network was expected.  Several potential 
new participants in different countries (Spain, New Zealand, US, and Germany), have been 
identified, some of whom have already ongoing microalgae biofixation-R&D activities. Follow-
up with these other potential membership organizations is an ongoing activity of the Network.  
Discussion: It was suggested that both the Technical Advisers and the Members become more 
active in assisting the Network Manger in this process. As a specific action it was decided that 
the Network Manger distribute an e-mail to all Network participants asking them to identify 
possible new members, providing details (name of contact person, e-mails, etc.) and to perform 
an initial contact to be followed-up by the Network Manager.  
 
4. Technical Advisers. The Technical Advisers have been a key element in the progress of the 
Network, and have contributed directly to the individual R&D projects. Indeed several have  now 
become actively involved in carrying or consulting for  individual projects. It was agreed that 
they will remain as Technical Advisers to the Network, supporting the development of all 
projects, but their participation will now be supported through their projects. This now allows the 
Network to support recruitment of new Technical Advisers, in particular in areas and skills 
presently underrepresented, for examples molecular biology and modeling. Suggestions for 
potential advisers are solicited.     

http://www.co2captureandstorage/info/networks/networks/htm
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5. R&D Projects and Integration. The Roadmap was briefly summarized, with the four general 
microalgae processes identified as practical approaches to greenhouse gas abatement.  There are 
currently seven ongoing R&D projects being carried out within the Network and these were 
briefly reviewed:  
1. ENEL: photobioreactor and starting this year pond studies of algae culture on simulated coal-
fired power plant flue gas. 
2. EniTecnologie: studies on algae culture in ponds for increased productivity using simulated 
natural gas-fired power plant flue gas.   
3. Rio Tinto: sponsored R&D at Codexis on the cyanobacterial CO2 fixation enzyme RuBisCO 
(this project may now be completed); 
4. PNNL: research on algal growth rates and productivity, start-up of project on biohydrogen.    
5. SeaAg, Inc., and Brooklyn College: DOE SBIR Program - Maximizing productivities with 
antenna mutants (Note: this project is being completed this summer). 
6. SeaAg, Inc., and Brooklyn College: DOE SBIR Program - Fertilizer production by nitrogen-
fixing cyanobacteria. 
7. Kent SeaTech, Inc., and Clemson U.: DOE SBIR Program -  Large-scale algae culture on 
agriculture drainage waters 
There are also additional projects under development that are included in the Network:  
1.  TERI: Funding for a municipal wastewater treatment project proposal is being sought.  
2. DOE (Hydrogen Program): A biohydrogen project was awarded to Advanced Bionutrition 
Corp. but has not yet been funded. 
Discussion: The collaboration and integration of R&D projects was discussed. It was agreed that 
there was a strong collaboration in the U.S. and in Italy among the projects but remains an 
ongoing effort by all participants. This is a key objective of the Network.  
 
6. Business Case. Paola Maria Pedroni reported that EniTecnologie has sponsored a study to be 
carried out by TNO (The Netherlands) on the Business Case for microalgae biofixation 
processes.  The product will be in the form of a report and power point presentation to serve as a 
strategic tool to illustrates economic and ancillary advantages of including microalgae processes 
in a portfolio of GHG mitigation options and to help existing and prospective members to 
promote internally the participation/joining in the Network. This report will be made available to 
Network members and its executive summary will be on the public part of the IEA Network 
website. The aims are as follows: 
  o  Evaluate the potential contribution and application, on a global scale, of biofixation 
                                              processes particularly in the context of other biological GHG 
                                              mitigation options  
 o  Identify contexts in which biofixation processes result competitive, taking into 
                                              account combined co-processes and co-products in addition to 
                                              fossil CO2 capture and renewable energy production.  
This assessment will use a methodology and application of criteria that are already developed 
and tested in the assessment of other GHG mitigation technologies. 
 
The content of this study will be structured as follows:  
What  o  Overview of the technological options and their potential to GHG mitigation   
           o   Comparative analysis of biological options: direct biofixation (microalgae) versus 
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                non-direct biofixation (plants and macroalgae)  
           o   Potential contribution and application on a global scale of biofixation processes  
           o   Identification of contexts in which these systems result competitive  
Why   o   The drivers: description of business, environmental, legislative drivers for the 
                 development of biofixation processes as GHG mitigation option 
How   o   The mechanism to achieve these goal: the Network as a forum and the Technology 
                 Roadmap as a tool. 
During two meetings held in April and June 2005, with TNO and IEA GHG R&D Programme 
personnel (at the IEA Clean Coal Center in London), the Network Chair and Manager provided 
background on the Network and the base line technical information for TNO to start this 
assessment. The first draft is expected to be completed during September and a final draft, as per 
schedule, by the end of October. This TNO report will be reviewed by the IEA GHG R&D 
Programme before being finalized.    
Discussion:  It was suggested that once the report is in final draft form that (1) it be reviewed by 
IEA prior to publication, (2) that consideration be given to publication in a peer reviewed 
journal, and (3) that it be made useful as a basis for future modeling efforts. 
  
7. Promotion of the Network. Aside from and in support of recruitment of new members, it was 
agreed that the Network should aim for greater public visibility through several possible actions: 
o    Short non-technical articles in journals and magazines. For example, trade journals in the                
      energy field and scientific magazines such as the new J. of Industrial Biotechnology.  
o    Links to websites, including those of the members and other related  
o    Write-up and dissemination trough emails and web sites of a general description of the 
      Network.  
Dr. Pedroni reported that a two page article on EniTecnologie activities and the Network was 
published as an Advertisement in the volume “Responding to Climate Change 2005”, prepared 
for the IPCC Conf. held in Argentina in October 2004  (Published by Entico Corporation Ltd. 
Corp., page 50–52, 2004). Also a short article on biofixation processes and the Network for 
greenhouse gas abatement is in preparation for the IEA greenhouse gas R&D Programme 
Newsletter.   
 
8. Project Presentations/Discussions:  
Brief updates were presented by the Technical Advisers on the ongoing projects: 
 
Amha Belay - Salton Sea Project. Dr. Belay is starting to work with Kent SeaTech Corp. on the 
SBIR Phase II Salton Sea project. He provided a brief overview of the status of this project.  
 
Mario Tredici - ENEL and other activities in Italy. Dr. Tredici is now working directly with both 
ENEL and EniTecnologie providing support and technical consultation. He is building a pond for 
ENEL, having already provided some annular photobioreactors in the past. ENEL will carry out 
work that is in parallel with that of EniTecnologie and he will help coordinate these activities.  
He also discussed the start-up of a new commercial microalgae aquaculture company.  
 
Blaine Metting - PNNL Project. Dr. Benemann presented the latest data from the PNNL project 
being carried out by Dr. Michael Huesemann on growth rate vs. productivity. Dr. Benemann 
commented that this project has demonstrated that there is no strong correlation of growth rate 
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with productivity, either positive or negative, and thus it suggests that searching for fast growing 
algae would not necessarily lead to high productivity algae. Dr. Metting then discussed the 
“Membrane Biology Grand Challenge” a new initiative by PNNL and a university consortium to 
investigate fundamental aspects of photosynthesis using genomic and proteomic approaches (see 
www.emsl.pnl.gov).      
 
Bailey Green - Municipal Wastewater Treatment. Dr. Green briefly discussed ongoing work on 
wastewater treatment ponds and algae harvesting. Specifically he reported on a chemical  
coagulation pilot study at the wastewater treatment plant at Delhi, California to improve algal 
sedimentation and/or flotation.   The prospects for developing a network project involving CO2 
enrichment of microalgal High Rate Ponds in a municipal wastewater treatment facility were 
discussed, and the City of Napa, California was described as a potential future project site.      
 
9.  Next Meetings 
It was proposed to hold to hold the next Research Review and Planning Meeting in late January-
early February 2006 at an East Coast US location, probably in the Washington D.C. area. It was 
suggested that meetings with key program mangers at DOE (Offices of Science, Fossil Energy 
and Energy Efficiency and Renewable Energy) as well as other potentially interested US federal 
agencies (e.g. USDA) and international (e.g. World Bank) and private organizations be arranged.  
It was agreed that the 8th Technical Meeting will be held in Florence, Italy, May, 2006, in 
conjunction with the World Aquaculture Conference (May 9 - 13).  A specific date will be 
selected.  
 
10.  Meeting of July 27th of  Participants to the ISAP Congress Interested in the Network. 
Participants in the ISAP Congress who expressed interest in the Network and carbon dioxide 
abatement technologies using microalgae were invited to participate in a meeting and dinner on 
July 27th to allow presentation of the Network activities and discuss their potential interests by 
participants.  In addition to five participants from the Network who participated in the July 24th 
meeting (Drs. Belay, Benemann, Green, Pedroni and Tredici), the following attended this 
meeting, and briefly stated the nature of their interest:  
 
Dr. Susan Blackburn, CSIRO Marine Research, Tasmania, Australia, susan.blackburn@csiro.au 

Dr. Blackburn heads the major microalgae culture collection in Hobart, Australia and is 
interested in microalgal applications in carbon dioxide capture and greenhouse gas 
abatement.  

 
Prof. Michael Borowitzka,  Murdoch University,  Australia, borowitz@possum.murdoch.edu.au 

Prof. Borowitzka (President elect of ISAP) has been studying among others 
coccolithophorids such as Emiliana huxleyi for carbon dioxide bioremediation, 
demonstrating the ability to mass culture one strain in open pond cultures.    

 
Prof. Kunshan Gao, Marine Biology Inst., Shantou University, China, ksgao@stu.edu.cn. 

Prof Gao has worked in Japan on CO2 effects on macroalgae and, more recently, on 
microalgae, and has an interest in greenhouse gas abatement with microalgae.  
 

Prof.  Emilio Molina Grima, University of Almeria, Spain, emolina@ual.es 

mailto:emolina@ual.es
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Prof. Molina has worked for many years in microalgae mass culture and photobioreactor 
applications and has an ongoing project on CO2 biofixation and greenhouse gas abatement 
from the Spanish Government, in collaboration with the University of Sevilla. 

           
Prof.  Miguel Guerrero, University of Sevilla, Spain, mgguerrero@us.es  

Prof. Guerrero is working in collaborating with the U. of Almeria on a greenhouse gas 
abatement project using nitrogen-fixing cyanobacteria (a poster was presented at this 
meeting). 

 
Mr. Craig Jamieson, Royal Agricultural College, England, Craig.Jamieson@rac.ac.uk  
           Mr. Jamieson is working on a Masters thesis on microalgae for biodiesel production  
  
Prof. EonSeon Jin, Hanyang University, Seoul, Korea, esjin@hanyang.ac.kr 

Prof. Jin is currently working on Dunaliella and Haematococcus carotenoid production and 
is initiating work on CO2 capture and greenhouse gas abatement with microalgae in Korea.  

 
Prof. Yeguang Li, Wuhan Botanical Garden, Hubei,  China, yeguang@rose.whiob.ac.cn 

Prof. Li is working on Spirulina and Haematococcus mass cultures and is interested in 
developing a CO2 capture and utilization project with microalgae in China. 

 
Mr. Sebastian Thomas, Parry Nutraceuticals Ltd., India, SebastianT@pai.murugappa.com  

Mr. Thomas is Chief Executive of the largest microalgae company in India, producing 
Spirulina, Dunaliella and Haematococcus and is interested in assisting the Network in 
India. 

 
Maria Pedroni, EniTecnologie and Chair of Network opened the meeting and welcomed the 
participants. She reminded the purpose and the structure of the Network. Then John Benemann, 
Network Manager, illustrated the key elements of the Technology Roadmap, developed as a first 
task of the Network, and the current R&D Projects carried out by the Network members.  A brief  
discussion ensued re. the requirements for participation in the Network and mechanisms for 
joining.  The meeting adjourned for dinner where further informal discussions were held.  The 
Network Manager and Chair will follow-up on these contacts.  
 
In addition to the above, Dr. Ami-Ben Amotz of the Oceanographic Institute of Israel 
(ami@ocean.org.il) expressed interest in the Network but was unable to attend this meeting due 
to a prior engagement.  He is working with an electric power company in Israel where a 
microalgae CO2 capture project has been initiated using open ponds.  Drs. Pedroni and Amotz 
will follow-up on this after this Congress. 
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