EC-China (Turkey) NANOCOFC project (NMP-CT-2007-032308)
Final plan for using and disseminating the knowledge
1. Dissemination and Use of the Results
The terms of use and dissemination of the knowledge arising from the project is responsible by KTH (coordinator) and task leader (GETT AB, P8) though this SSA project does not include the funding to finance the RTD activities. The NANOCOFC RTD have been carried out by matching additional funding from the project partners to carry out NANOCOFC technologies, e.g. scaling up NANOCOFC material production, MEA components and fabrication of fuel cell devices. The new science and knowledge developed will benefit public science and society. In addition, KTH as a partner to the ESF COST 543 Bioethanol fuel cell network project shared additional support to present NANOCOFC results and achievements in several COST seminars and summer schools held in Germany, Brussels, Finland and also scheduled in Switzerland in 2-3, Oct. 2008, where the NANOCOFC coordinator has reported follow up NANOCOFC events and achievements in research and network.  Besides, many invited speakers for NANOCOFC consortium partners in international or regional conferences have disseminated NANOCOFC results in highly spreading levels with global impacts.
1.1 Exploitable knowledge and its Use 

NANOCOFC is a new scientific area. New knowledge is highly required for industrial or commercial application in research activities or for developing, creating or marketing a product or process for applications. However, there is an emergency need to establish the NANOCOFC science to guide all research and technical as well as relevant industrial and commercial activities. 

NANOCOFC science is based on different principles from conventional science and knowledge, typically two-phase material design and architectures; interface structures and interfacial superionic conductivity; dual phase proton and oxygen ionic conduction etc. interfacial science. These new scientific areas and knowledge are under developments and establishments with significant importance to guide further technical and commercial (product developments) activities. The NANOCOFC approach can significantly improve the electrolyte material conductivity. By employing such NANOCOFC materials, the fuel cell devices have been demonstrated by enhancing about 30-50% power outputs; also the fuel cells can be operated at much lower temperatures in range of 300-600C typically. By lowering the operational temperatures, great cost reduction will enhance strongly products marketing competitiveness, which has strongly attracted industrial attentions and willing to make more joint efforts. 

GETT. (P8) has been designated to tasks: “Economic analyses to determine the potential economic viability of the proposed research and various system safety, costs and energy/environment life cycle analysis.” “Business study and marketing survey to explore new commercial possibilities.”

The nanocofc approach has given GETT the possibility to analyse the fuel cell market from a perspective of lower costs for the entire fuel system. This has of course been a very interesting task! 

· GETT has within the frame of the project started to analyze the fuel cell market from a different cost perspective due to the use of nanocomposite materials.

·  GETT has thus identified and chosen initial markets for penetration of its planned products

·  New commercial possibilities have been explored together with partners found through the project

Table 1: Overview of project RTD activities

	Exploitable Knowledge (description) 
	Exploitable product(s) or measure(s) 
	Sector(s) of application 
	Timetable for comm-ercial use 
	Patents or other IPR protection 
	Owner & Other Partner(s) involved 

	1. NANOCOFC material architectures and design approaches
	Super-functional nanocomposites for electrolytes

And electrodes
	1.advanced fuel cells 

2.Industrial products 
	2008 - 
	Scientific publications 
	All partners and

Associated partners

	2. NANOCOFC electrolyte materials


	Super-functional nanocomposites for electrolytes

And electrodes
	Same as above
	2008 -
	A new material patent is planned 
	GETT, KTH, NU, TU, DMU



	3. New NANOCOFC compatible electrodes
	Excellent compatibility with the electrolyte
	As above
	2009-
	A new material patent is planned for 2008 2009
	KTH, TU, DMU and associated partner Tianjin Univ.

	4. MEAs and devices


	High-perform-ance MEA components and devices
	As above
	2010
	A new patent for fabrication of MEAs and devices planned 
	GETT/joint industries 

NU/Vestel

TU

	5. new methodologies
	filtration to enhance FC performance
	As above
	2010
	publications
	NU

	6. New analyzing technologies and equipment
	Fundamental understanding NANOCOFC Science
	As above
	2011
	publications
	ENEA

	7. advanced characterization
	As above
	As above
	2010
	publications
	UA

	8. LTSOFC device and stack
	High performance,

marketability
	As above
	2011
	New patents needed
	GETT/joint Swedish industries 

NU/Vestel

TU, Shenli

	9. Innovative testing and standardization
	support
	As above
	2011
	publications
	JRC

	10. Innovative Econome-Techn analysing
	Enhance marketability
	As above
	2011
	publications
	UU

	11. material characterize. And LTSOFC testing and evaluations
	High performance and marketablility
	As above
	Through the project period 
	publications
	HUT, ENEA, JRC, UA, KTH

UNIDO-ICHET

	12. theoretical and LTSOFC and applied system studies
	Overall system efficiency to enhance the product competition
	As above and various integrated application
	As above
	publications
	ENEA, UU, JRC, HUT, USTC

	13. 2D modelling and polygeneration
	Stack and system
	As above
	As above
	
	HUT

	14. Thermal management integration with LTSOFCs
	As above
	As above
	As above
	
	USTC

	15. Commercial Road Map on NANOCOFC
	New MNT networking project in RTD
	Residences for CHP and tri-polygeneration
	2015
	
	GETT/KTH

NU/Vestel

HUT


1.2  Dissemination of knowledge 

The dissemination activities section should include past and future activities and will normally be in the form of a table maintained by the coordinator or any other person charged with controlling the dissemination activities. The GETT (P8) has been assigned for disseminating and commercializing the NANOCOFC results/achievements. 
GETT has in a number of Swedish and Eureke projects supported by Swedish authorities used Nanocomposites and LTSOFCs knowledge and achievements obtained by the NANOCOFC project. GETT has been involved in partnership with other companies to promote use of knowledge from the NANOCOFC project. GETT has produced a business plan and established a joint industrial network for future commercialization of NANOCOFC.

Together with KTH, HUT, NU and Vestel (Turkey) GETT is now involved in a new project of EC FP MNT-ERA project which aims at developing a CHP-unit. (Combined Heat and Power). Knowledge built in the project regarding material production, components, MEAs, device/stack and system / BOP will be contributions.

Table 2: Overview of project Dissemination of Knowledge activities

	Type 
	Type of audience 
	Countries addressed 
	Size of audience 
	Partner responsible /involved 

	 Project web-site 
www.nanocofc.com

	public
	global
	Several ten thousands from record of website visitors so far
	KTH

GETT

	NANOCOFC  Newsletters
	public 
	global
	As above
	KTH and NANOCOFC internet office

	Press releases (websites: www.nanocofc.org
And www.gett.se)
	public 
	global
	Several ten thousands from record of website visitors
	KTH

GETT

UA

NU



	NANOCOFC reported in partners webiates and  widely in 
international and EC websites
	public
	global
	Not yet completed the records
	KTH

	NANOCOFC Seminars and 
workshopDuring the project period
	Research, high education

industries 
	Europe
China


	More than 300 from European countries and China
	KTH, NU , UA, HUT, TU, USTC, DMU 

	Hyforum 2008 and EC- China NANOCOFC workshop in Aug. 
2008, combined with the project 
mid term evaluation
	Research, high education, industries

governmental sectors
	Global 
	Near 400 participants from Europe, North America, China, Japan, Korea etc
	TU

KTH

HUT



	The 2nd EC- China NANOCOFC workshop joint with CICC-6, Aug. 2009, combined with the project meeting 
	As above
	Global 
	Near 600 participants from Europe, North America, China, Japan, Korea etc
	TU, KTH

USTC, DMU



	Proceedings and special issues on peer-reviewed journals
	As above 
	global
	
	All partners

	NANOCOFC research article Publications in international 
refereed journals, see 3.3 
	As above
	global
	According to these journals public impacts
	All partners

	Technical and prototype 
demonstrations 
	Industry 
	Sweden, China, Turkey,

Finland and JRC
	Several Swedish, Turkish and Chinese industries 
	GETT

KTH

TU

NU
JRC

	Other publications and reports
	Targeted customers and organizations
	limited
	No record
	ENEA, UA, GETT, KTH, TU, NU, JRC, HUT etc.

	Flyers 
	public
	global
	thousands
	KTH, NU

UA, TU

HUT

	 Direct e-mailing 
	public
	global
	thousands
	KTH, UN

UA, TU

HUT

UNIDO

	Participation of international conferences to raise the NANOCOFC public awareness and develop cooperation with other societies, 
see 3.3
	public
	global
	thousands
	KTH, UA

TU, NU

ENEA, HUT

	Delivering lectures and seminars in universities from Turkey, China and Europe
	public
	Europe and China
	hundreds
	KTH/NU/UA/

HUT


Through invited speakers for the international conferences, the NANOCOFC and its results have been disseminated in highly spreading levels with a global impact, see selected invited speakers and events in section 3.3.

During the project period the NANOCOFC knowledge and results have been already disseminated and used in academy and also in industrialization/commercialization. The latter is mentioned above through GETT joint efforts and managements. In academy, Dr. Zhu was invited for graduate-student courses/lectures in European and Chinese partner and associate partner universities on NANOCOFC, covering Nano-materials, nanotechnology, their applications in advanced fuel cells with emphasis on NANOCOFCs, NANOCOFC Science and Technology and applications. Typical examples are lectures to graduate courses for 2 credits (European Credit Transfer System) in Minho Univ. 2007, Portugal, http://www.ecum.uminho.pt/ModuleLeft.aspx?mdl=~/Modules/UMEventos/EventoView.ascx&ItemID=1008&Mid=67&lang=pt-PT&pageid=52&tabid=4, Newsletter No. 3, www.nanocofc.org; in Sabanci University, Istanbul, gave a seminar on NANOCOFC  Science and its role in H2 and Fuel cell http://www.sabanciuniv.edu.tr/eng/yazdir.php?haberduyuru/goster.php?no=25441, held also cooperation meeting and discussed exchanging programs; In China, e.g. Tianjin Univ.   (Bin Zhu is guest professor to deliver lectures regularly every year, e.g. in 2009, Jan. (http://chemeng.tju.edu.cn/hgxy/?t=c&aid=4458), and Hefei Univ. of Technology (Bin Zhu is selected as one of well-know international experts to do cooperation under the Ministry of Education financed 211 base in this Univ. ( http://www1.hfut.edu.cn/organ/pvcenter/show.php?id=202)

 In addition, several presentations also in COST 543 workshops, http://www.oulu.fi/pyolam/COST543/WGtalksOct08.html, and training school, e.g. 2008, Oulu, Helsinki, for 5 ECTS credits (European Credit Transfer System) web.abo.fi/gsce/COSTAction543_Summer_School_2008.pdf

 The NANOCOFC partners, TU (Prof. Zongqiang Mao), KTH (Bin Zhu), HUT (Prof. Peter Lund) had given the lecturers in EC-Asian Link H2 and fuel cell summer school Aug. 2008, China.
To strengthen ties between consortium members and to benefit EC-Turkey collaboration, UNIDO-ICHET organized a 2-day Short Course on Hydrogen & Fuel Cell Basics & Applications, March 5-6, 2008, Istanbul.  A scientist from project partner JRC gave three lectures to graduate students from Turkey.  Additionally, a 5 day summer school on PEM fuel cells (July 14-18, 2008) jointly organized by UNIDO-ICHET and JRC in cooperation with TUBITAK in Istanbul. More than 35 students attended the courses. Students were coming from, in addition to Turkey, Italy, S. Africa, Hungary, Bulgaria, Taiwan and Croatia. The School provided for lectures on science and fundamentals of materials, and of electrochemistry applied to fuel cells with particular emphasis on PEM fuel cells. It was complemented by laboratory practices. The lectures were given by several professors from Europe including the NANOCOFC project partners, Georgios Tsotrides (JRC), Goran Lindberg (KTH) and Frano Barbir.
Other news or newsletters: 

· http://www.unido-ichet.org/ichet.org/activities/research_and_development/nanocofc/nanocofc.html

· http://www.nano-society.org/images/Nano%20Affairs%20-

 HYPERLINK "http://www.nano-society.org/images/Nano%20Affairs%20-%20Issue%202.pdf" \t "_parent" %20Issue%202.pdf
· http://www.nigde.edu.tr/strateji/2007%20faaliyet.pdf

· http://www.fair-pr.com/meet-aae/hyforum2008/index.php
· http://www.fair-pr.com/meet-aae/hyforum2008/conference.php
· (Arno A Evers Fair)
· http://www2.netinform.de/Veranstaltungen/Veranstaltung.aspx?ID=1570
Searching from scientific professional search engine, www.scirus.com/ with extensive records, selected as bellow: 

· http://www.fuelcelltoday.com/events/event/2008-08/HyForum
· http://cordis.europa.eu/express/20080606/home_en.html
· http://cordis.europa.eu/fetch?CALLER=EN_PRESS_EVENT&ACTION=D&RCN=29482
· http://nias.ku.dk/publications/reports/China_in_Energy_RD_Nov_08.pdf
· http://www.euresearch.ch/fileadmin/documents/PdfDocuments/media-2009/893_China_FPs_Final_090307.doc
· http://www.nigde.edu.tr/duyuru/calistayp1.pdf
· fens.sabanciuniv.edu 
· http://vteixeira.com.sapo.pt/Nanomaterials_for_Energy_Technologies.htm
· http://www.acad.polyu.edu.hk/~mmktlau/ICCE/Timetable%20_ICCE.pdf
· http://electroceramica.ciceco.ua.pt/Abstract%20book.pdf
· http://research.ulster.ac.uk/research/docs/beri.pdf
· http://www.sabanciuniv.edu/mdbf/tr/?Takvim/Takvim_seminerler.php
· http://www.fos.su.se/~aatto/cost543/WGtalksOct08.html
· http://www.fos.su.se/~aatto/cost543/MeetingProgramme_hop080912rev.pdf
· http://www.kth.se/polopoly_fs/1.20355!annual%20report_2007.pdf
· http://www.fos.su.se/~aatto/cost543/zhu.pdf
Special issues on peer –reviewed journals, i) Int. J Hydrogen Energy special issue on Hyforum 2008, 118 papers were selected to publish covering a very wide range of topics, from materials to technology for hydrogen and fuel cell (electrodes, electrolytes), membrane reactors, fundamentals, theory, technoeconomic analysis, environmental impacts and commercialization.; ii) Int. J. Energy Res., a special issue on “Advanced fuel cell technology: From fundamentals, materials to technology and applications”; a book on NANOCOFC is planed, and a highly recognized research media paper on NANOCOFC is invited, Newsletter, 2009, No.4, www.nanocofc.org; all these above are widely disseminating tools/channels with strong global impacts. 
1.3 Selected NANOCOFC consortium publications on international refereed journals and presentations on international conferences

    1.  NANOCOFC book is under plan for publication

2. B. Zhu, Nanocomposites for advanced fuel cell technology, to be published on J. Nanosci. & Nanotech.;

3. Y, Ma, X.D. Wang, B. Zhu, M. Muhammed, Chemical synthesis of Sm-doped CeO2 nanowires - Low temperature SOFC electrolyte, well accepted in publication on Adv. Mat.
4. Y. Z. Huang, S.-J Shih, B. Zhu, A core-shell nanocomposite: a novel electrolyte for low temperature fuel cells, JCS Nano, accepted for publication.
5. Bin Zhu, Solid oxide fuel cell (SOFC) technical challenges and solutions from nano-aspects, Int. J. Energy Res. 2009; 33:1126–1137.

6. Rizwan Raze, Xiaodi Wang, Ying Ma, Yizhong Huang, Bin Zhu, Enhancement of conductivity in  ceria-carbonate nanocomposites for LTSOFCs, J Nano Research, vol. 6, 2009.

7. Rizwan Raza, Xiaodi Wang, Ying Ma, Bin Zhu “Study on Nanocomposites based on Carbonate @ Ceria” J. Nanoscience and Nanotechnology. (In Press).

8. M. Suha Yazici, Hydrogen and Fuel Cell Activities at UNIDO-ICHET, International Journal of Hydrogen Energy, in press. 

9. Yu Yu, Wang Gaofeng, Lin Qizhao, Ma Chengbiao, Xin Xianjun， Flameless combustion for hydrogen containing fuels, as above.

10. Peter D. Lund, Importance of integrated strategies and innovations for commercial breakthrough of fuel cells, as above.
11. Camila M. Lapa, Filipe M.L. Figueiredo, Dulcina P.F. Souza, Li Song, Bin Zhu, Fernando M. B. Marques, SYNTHESIS AND CHARACTERIZATION OF COMPOSITE ELECTROLYTES BASED ON SAMARIA-DOPED CERIA AND Na/Li CARBONATES, International Journal of Hydrogen Energy, in press.
12. Angelo Basile, Adolfo Iulianelli, An experimental study on bio-ethanol steam reforming in a catalytic membrane reactor; International Journal of Hydrogen Energy, in press.

13. Rizwan Raza, Xiaodi Wang, Ying Ma, Xiangrong Liu，Bin Zhu, Improved Ceria-Carbonate Composite Electrolytes, International Journal of Hydrogen Energy, in press.

14. Zhiguo Tang, Qizhao Lin, Bengt-Erik Mellander, Bin Zhu, Ceria-carbonate composite and nanocomposite electrolytes, International Journal of Hydrogen Energy, in press.

15. Zhixiang LIU，Cheng WANG, Zongqiang MAO, Numerical Simulation for Rib and Channel Position Effect on PEMFC Performances, International Journal of Hydrogen Energy, in press.

16. Wu Haijun，Wang Cheng，Liu Zhixiang, Mao Zongqiang, Influence of Operation Conditions on Direct NaBH4/H2O2 Fuel Cell Performance, International Journal of Hydrogen Energy, in press.

17. Fei Yao, Yuan Jia, Zongqiang Mao, The cost analysis of hydrogen’s life cycle in China, International Journal of Hydrogen Energy, in press.

18. Song Li, Juncai Sun, Electrochemical performances of NANOCOFC in MCFC environments, International Journal of Hydrogen Energy, in prese.

19. Yuan Zhe, Lin Qizhao，Bin Zhu, Thermodynamic Analysis of ITSOFC Hybrid System, International Journal of Hydrogen Energy, in press.

20. Mingming Chen，Xiaomeng Niu，Shuo zhao，Jian Tang，Chengyang Wang，Bin Zhu, Carbon anode in Direct Carbon Fuel Cell, International Journal of Hydrogen Energy, in press.

21. Jianbing Huang, Ruifeng Gao, Zongqiang Mao，Jiayou Feng, Investigation of La2NiO4+δ-based cathodes for SDC-carbonate composite electrolyte intermediate temperature fuel cells, International Journal of Hydrogen Energy, in press.

22. Angelo Basile, Adolfo Iulianelli, Tiziana Longo, Pietro Pinacci and Silvano Tosti， Bio-ethanol steam reforming in a Pd-Ag membrane reactor: temperature and sweep gas flow configuration effects, International Journal of Hydrogen Energy, in press.

23. Song Li, Bin Zhu, Electrochemical performance of nano-composite solid oxide fuel cells using nano-size material LaNi0.2Fe0.65Cu0.15O3 as cathode, J Nanosci and Nanotech，2009, 9(6), 3824-3827.

24. Zhan Gao, Zongqiang, Mao, Cheng Wang, Jianbing Huang, Zhixiang Liu. Composite electrolyte based on nanostructured Ce0.8Sm0.2O1.9 (SDC) for low-temperature solid oxide fuel cells. International Journal of Energy Research. 2009 (33) 1138-1144.

25. C, Timurkutluk, B Timurkutluk,M.D. Mat, Y Kaplan, B Ibrahimoglu, I Pamuk, Effect of nano-ion conductor infiltration on the perfromance of anode supported solid oxide fuel cells” ECS Transactions, Volume 25 Issue 2.pp-559-566, 2009.
26. Bin Zhu, Song Li and Bengt-Erik Mellander, Theoretical approach on ceria-based two-phase electrolytes for low temperature (300-600ºC) solid oxide fuel cells" has been accepted for publication in Electrochem. Commun. 10 (2008) 302.
27. Bin Zhu, Xiangrong Liu, Zhigang Zhu, Wen Zhu, Richard Ljungberg, Solid oxide fuel cell (SOFC) using industrial grade mixed rare-earth oxide electrolyte, Inter. J. Hydrogen Energy 33 (2008) 3385.
28. Xiaodi Wang, Ying Ma, Rizwan Raza, Mamoun Muhammed and Bin Zhu, Novel core-shell SDC/amorphous Na2CO3 nanocomposite electrolyte for low-temperature SOFCs, Electrochemistry Communications 10 (2008) 1617.

29. Huang J B, Mao Z Q, Liu Z X, et al. Performance of fuel cells with proton-conducting ceria-based composite electrolyte and nickel-based electrodes， Journal of Power Sources, 175 (2008), 238.

30. Mahmut D. Mat, Xiangrong Liu, Zhigang Zhu and Bin Zhu, Development of cathodes for Methanol and Ethanol Fuelled Low Temperature (300-600 ºC) Solid Oxide Fuel Cells, International J. Hydrogen Energy, 32 (2007) 796-801.

31. Song Li, Xiaodi Wang and Bin Zhu, Novel ceramic fuel cell using non-ceria-based composites as electrolyte, Electrochem. Commun. 9 (2007) 2863-2866.
32. Z. Gao, Z.Q. Mao, J.B. Huang, et al. Mater. Chem. Phys. 108(2008)2-3:290–295.

33. X.L. Sun, S. Li, J.C. Sun, X.R. Liu, B. Zhu, Electrochemical performances of BSFC cathode materials for ceria-composite electrolyte low temperature solid oxide fuel cells, Inter. J. Electrochemistry Science 2 (2007) 462-468.

34. Huang J B, Yang L Z, Mao Z Q. High performance low temperature ceramic fuel cell with zinc doped ceria-carbonates composite electrolyte. Key Engineering Materials, 336-338 (2007) 413-416 (EI: 071210500857.)

35. Zhen FR, Gao RF, Mao ZQ, Qiu HO, Proceedings of ISES, World Solar Congress 2007,2007,5:2777-2780 

36. Barbir F, Yazici M.S., Status and development of PEM fuel cell technology, International Journal of Energy Research, Volume 32, Issue 5 ,Pages 369-378 (2007).

37. R Bove, T Malkow, A Saturnio, G Tsotridis, PEM fuel cell stack testing in the framework of an EU-harmonized fuel cell testing protocol: Results for an 11 kW stack, Journal of Power Sources 180 (2008) 452-460.

38. Zhan Gao, Jianbing Huang, Zongqiang Mao, Cheng Wang, Zhixiang Liu. Preparation and Characterization of Nanocrystalline Ce0.8Sm0.2O1.9 for Low Temperature Solid Oxide Fuel Cells Based on Composite Electrolyte. Submitted to International Journal of Hydrogen Energy.

39. Zhan Gao, Rizwan Raza, Zongqiang Mao, Bin Zhu, Development of Direct Methanol Low Temperature Fuel Cells from Polygenerations Perspective. Submitted to Energy Conversion and Management.
40. Zhan Gao, Rizwan Raza, Zongqiang Mao, Bin Zhu, Electrochemical Characterization on nanocomposite electrolyte for Low Temperature Ceramic Fuel Cells. Accepted by Journal of Nanoscience and Nanotechnology.

41. Zhan Gao, Rizwan Raza, Zongqiang Mao, Bin Zhu, Electrochemical Characterization on the Composite Electrolyte. Submitted to Journal of Power Sources.

Book Chapters
 
Yazici, M.S., Nanoscale materials for hydrogen and fuel cell systems,

 Functionalized Nanoscale Materials, Devices and Systems, NATO Science

 for Peace and Security Series B: Physics and Biophysics, Vaseashta, A.;

 Mihailescu, I.N. (Eds.), 2008, XIV, 490 p., Softcover, ISBN:

 978-1-4020-8902-2
T Malkow, SOFC in Brief, In: Modeling Solid Oxide Fuel Cells Methods, Procedures and Techniques, R Bove, S Ubertini (Eds.), Springer, 2008 pp. 3-12.

S Ubertini, R Bove, Mathematical Models: A General Overview, In: Modeling Solid Oxide Fuel Cells Methods, Procedures and Techniques, R Bove, S Ubertini (Eds.), Springer, 2008 pp. 51-96.

L Andreassi, S Ubertini, R Bove and N M Sammes, CFD-Based Results for Planar and Micro-Tubular Single Cell Designs, In: Modeling Solid Oxide Fuel Cells Methods, Procedures and Techniques, R Bove, S Ubertini (Eds.), Springer, 2008 pp. 97-122.

Bin Zhu, S. Li, X.L. Sun, and J.C. Sun, Book Chapter: Fuel Cell and Electrolysis Studies with Dual Phase Proton and Oxide Ion Conduction, chapter for EUCHEM Book, JOHN WILEY & SONS, INC., in press.

Other publications Conferences

· C. M. Lapa, F.M. Figueiredo, D.P.F. de Souza, L. Song, B. Zhu, F. M. B. Marques, Synthesis and Characterization of Composite Electrolytes Based on Samaria-Doped Ceria and Na/Li Carbonates, Hyforum, Changsha, China (August 2008).

· F. M. B. Marques, Composite and heterogeneous electrolytes and mixed conductors, Electrocerámica IX, Madrid, Spain (July 2009), invited lecture.

· A. S. V. Ferreira, E. M. R. Nogueira, F. M. Figueiredo, F. M. B. Marques, Performance of ceria-based composite electrolytes with customized microstructures, CICC-6, Harbin, China (August 2009).

· C. M. Lapa, F. M. Figueiredo, F. M. B. Marques, D. P. F. Souza, Empirical model for a ceria/carbonate composite solid electrolyte, CICC-6, Harbin, China (August 2009).

· A. S. V. Ferreira, E. M. R. Nogueira, F. M. Figueiredo, F. M. B. Marques, Ceria-based composite electrolytes for fuel cells, Hyceltec 2009, Vila Real, Portugal (September 2009).

· C. M. Lapa, F. M. Figueiredo, F. M. B. Marques, D. P. F. Souza, Model for ceria/carbonate composite fuel cell electrolytes, Hyceltec 2009, Vila Real, Portugal (September 2009).

· F. M. B. Marques, Electrolytes and mixed conductors: design and performance, Hyceltec 2009, Vila Real, Portugal (September 2009), invited lecture.

·     Fenglei Zhang, Song Li, Juncai Sun. Surface Modification of Stainless Steel   Bipolar for PEMFC. Journal of Shenyang University of Chemical Technology, Vol.23, Suppl. Apr. 2009. 21-24

·     Juncai Sun, Song Li, Shijun Ji, Zhongsheng Wen. The performance of cathode material of Perovskite and Perovskite-like La-Ni-M-O for Low Temperature Solid Oxide Fuel Cell. The Sixth International Conference on High-Performance Ceramics and EC-NANOCOFC workshop, August 16-19, 2009, Harbin, China
· C, Timurkutluk, B Timurkutluk,M.D. Mat, Y Kaplan, Anode supported solid oxide fuel cells with nano ion-conductor infiltration, The Sixth International Conference on High-Performance Ceramics, Harbin, China, 2009.
· Mat, M.D., Timurkutluk, B., Kaplan Y.”Measurement and Prediction of Temperature Distribution in an Intermediate Temperature Solid Oxide Fuel Cell” ASME 6th Annual Fuel Cell Science, Engineering and Technology, Denver, USA, 2008.

Patents:

1) Chinese Patent, CN100336256C; 

2) Chinese Patent 200710118113.1(Applied number)

Selected invited speakers in International conferences and Dissemination of the NANOCOFC results

Bin Zhu:

1) An invited speaker for “NANOCOFC approach to make SOFC forwarding to low temperatures (300-600ºC).” http://www.nanotechwire.com/event.asp?eid=100&pg=2 in NanosMat 2007, 9-11, July, Algarve, Portugal, organized by Society of Nanoscience and Nanotechnology (SNN) (www.nano-society.org), where previous NANOCOFC project officer, Dr. Millet was also invited as a keynote speaker of “Materials for energy applications in FP7” 
2) Keynote on Hyforum 2008, on NANOCOFC

3) Keynote on CICC-6, 2009, NANOCOFC science and approaches

4) Keynote speaker in NanosMat 2009, Nanocomposites for advanced fuel cell technology

5) As co-organizing or committee member for i) The 6th International Fuel Cell Science, Engineering & Technology Conference, ASME, 2008, June 16-18, Denver, Colorado, http://www.asmeconferences.org/FuelCell08/Organizers.cfm; ii) the 3rd INTERNATIONAL CONFERENCE ON SURFACES, COATINGS AND NANOSTRUCTURED MATERIALS “NanoSMat 2008” 21-24 October 2008, Hotel Meliá Barcelona - Spain! http://www.nanosmat2008.org/committee.html  iii) Third European Fuel Cell Technology &

Applications Piero Lunghi Conference December 15-18, 2009 Rome, Ital, http://www.asmeconferences.org/EFC09/ScientificCommittee.cfm 
6) Invited speakers for number of workshops within ESF COST 543 action. 

Peter Lund:

· EU Conares symposium, Korpilampi, September 2009 (invited talk P.Lund: Energy relevance of nanotechnology in energy applications, 40 post-docs from Europe)

· Hyceltec conference, Vila Real, September 2009 (invited lecture, P.Lund: Hydrogen and electrochemical innovations paving the way for new renewables into global energy economy, 150 participants)

· International Workshop Advances on Fuel Cells and the Hydrogen Economy, Lisbon, February 2008 ( invited talk, P.Lund: Strategies and innovation opportunities in fuel cell and hydrogen systems, 50 participants)

Finally, Several important milestones for disseminating the knowledge achieved:

i) Two journal special issues based on this project have been formally published. One is the project Hyforum 2008 published by International J Hydrogen Energy (published in 2010); another issue, “Advanced fuel cells: from materials and technologies to applications”has been published on International J Energy Research. These special issues include more than 100 articles from the consortium and international cooperation partners. Two special issue Guest editor prefaces are attached, Annex 1, 2, where the coordinator and NANOCOFC consortium selected partners in the editor group.
ii) Since 2010, more than 70 publications from Sweden, Portugal, UK, France, Finland, Turkey, USA, Canada, Japan, China, India, Pakistan, Malaysia etc. in the subject of ceria composite electrolyte fuel cell (FC) based on this pioneering work. 

iii）Further developments of the NANOCOFC have recently been made by KTH group to combine superionic and semiconducting materials formed as a nanocomposite that has allowed new functionalities to be achieved and succeeded in single component FCs. This had been recently selected as research highlight by Nature Nanotechnology (DOI: 10.1038/ nnano.2011.93, June, 2011) in the article entitled “Three in one”. As stated by H. Gallagher, “The Economics of the Hydrogen Economy”, Materials Views, 2011-05-11(http://www.materialsviews.com/details/news/1058061 /The_Economics_of_the_ Hydrogen_Economy.html ): “Conventional fuel cells generate electricity by ion transportation through the electrolyte. However, the new proposed device works without an electrolyte, instead all processes occur at particle surfaces in the composite material. This efficient design will pave the way towards more affordable and efficient fuel cells and perhaps even help to hasten the arrival of the hydrogen economy. Current research efforts in EC FP7 H2 and FC do not cover this new emerging and exciting field. 
iv) KTH fuel cell team and new invention based on NANOCOFC multifunctional nanocomposite materials for energy conversion devices have won the I2P (Idea to Product) competition and will represent the Sweden in the coming global competition, Annex 3.

Annexes

Annex 1 Special issue on International J Hydrogen Energy
Annex 2 Special issue on International J Energy Research
Annex 2 I2P award
