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The fourth International Hydrogen Technologies Congress, organized by the 
Association of Hydrogen Technologies, will be held in Edirne Trakya University 
on June 20-23, 2019. IHTEC 2019 will offer researchers, Scientists and Engineers 
an opportunity to present the latest developments and discuss current issues.
The aim of the congress is to ensure scientific, industrial and social cooperation 
in hydrogen technologies and to promote sustainable coordination; to evaluate 
the work carried out in the fields of hydrogen production, purification, storage, 
applications, modeling, analysis, safety and strategies at international level; to 
discuss; to exchange ideas and to act as a pioneer in the implementation of these 
activities.
The congress announcement is attached. The congress page is available at http://
ihtec2019.org/.

Hydrogen Technologies Association  
Chairman of the Board
Professor Dr.  İbrahim DİNÇER

The 4th International Hydrogen Techno-
logies Congress IHTEC 2019 which 

has been organized by Turkish Association of 
Hydrogen Technologies will be held in Trakya 
University in Edirne on 20-23 June 2019.

... In addition to education, Trakya University 
Faculties, Colleges and Research Centers, they 
also organize scientific meetings and host na-
tional and international meetings in order to 
investigate social and environmental problems 
in Trakya Region and to produce solutions 
and projects.

To put forward the scientific work in the field 
of energy, the evaluation of various energy 
resources, introduction of technological deve-
lopments for Turkey to present the solutions 
that will contribute to future energy outlook 

and policies are in the work area of   the rele-
vant departments of the Trakya University. In 
this context, the Anatolian Energy Sym p osi-
um with the 4th International Particip a tion 
in 2018 was organized by Trakya Univer s ity 
Faculty of Engineering Department of Mecha-
nical Engineering in Trakya University Balkan 
Convention Center between 18-20 April 2018 
with the participation of the relevant universi-
ties and organizations. 

In 2019, the Trakya University Balkan Con-
vention Center will host the 4th Internatio-
nal Hydrogen Technologies Congress.  This 
congress is supported by one of the world 
wide known names, due to scientific studies 
on Hydrogen Energy, Prof. Dr. Turhan Nejat 
Veziroğlu who has been the Nobel Prize-no-
minated at 2000 and his wife Dr. Ayfer Ve-
ziroğlu who is from Edirne.  The studies and 
developments in the field of hydrogen energy, 
hydrogen technologies and clean energy tech-
nologies will be handled by academicians with 
very valuable studies on this subject. Also, 
during the congress; Nejat Veziroğlu Special 
Award, Technology Award and Young Resear-
cher Awards will be given to the scientists and 
researchers working on hydrogen.

We think that the subjects discussed in the 
scope of the congress will be useful to scien-
tists and the people from industry as well as all 
the interested local and civil society organiza-
tions and public institutions.

The city of Edirne, where the congress will 

be held, has always been a city where cultural 
events are intense. The architectural features of 
this city, the most beautiful examples of the art 
of calligraphy and ornamentation were given 
here, many madrasahs have witnessed intense 
work, and the first applications to the history 
of medicine began here. Finding its identity in 
the Ottoman period and being the second ca-
pital of the empire, Edirne is a city where our 
cultural heritage is felt most intensely. Edirne 
is an important border city with the mosques, 
bazaars, bridges, historical houses, the Sultan 
Bayezid (the Second) Complex is an impor-
tant border city together with the Health Mu-
seum and especially the magnificent Selimiye 
Mosque.

Within the scope of the 4th International 
Hydrogen Technologies Congress, a rich so-
cial program will be presented alongside the 
scientific program, where participants can see 
important works of Edirne city.

We invite you to attend the 4 th International 
Hydrogen Technologies Congress which will 
be held on 20-23 June 2019 in Trakya Univer-
sity, Edirne, Turkey.

Love and respect.

Prof. Dr. Semiha ÖZTUNA

IHTEC’2019 President of Congress 
Trakya University Faculty of Engineering 
Department of Mechanical Engineering Edirne 
Turkey

International Hydrogen Technologies Congress 2019
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The 4th International 
Hydrogen Technologies 

Congress will be held on June 
20-23, 2019 at Trakya University 
–Edirne Turkey.
Since human beings have existed, the need 
for new energy sources and the development 
of new energy technologies has always been 
on the agenda, as the need for energy  have 
increased in line with the population. In the 
world where energy needs are provided from 
fossil fuels in general from the past to the 

present day, interest in new, clean and reliable 
energy alternatives has increased due to the 
damage caused to our planet by day. In this 
context, Turkey, and considering the problems 
in the world’s energy and energy-dependent 
areas, research on energy education and 
energy of local, national and international 
level has gained importance.

Trakya University has taken important steps 
in recent years in order to develop energy 
education and energy related research and 
to carry them to more advanced levels and 
has undertaken a mission to solve the energy 
problems of the region. In this context, the 
development of clean energy technologies 
and addressing these people to the people of 
the region as well as in the field of education 
are aimed to benefit from these developments.

With the support of Prof. Dr. Turhan Nejat 
Veziroğlu and his wife Dr. Ayfer Veziroğlu, 
studies on hydrogen energy were initiated in 
our university. In addition to the development 
of hydrogen and clean energy technologies 
for the region, it is aimed to support energy 
education and research. Trakya University 

will contribute to the development of the 
national  energy technologies of Turkey with 
the projects which has been initiated, and will 
provide knowledge exchange at the national 
and international level throughout the 
national and international energy symposiums 
and conferences it organizes. In this context, 
the 4th International Hydrogen Technologies 
Congress, organized by the National 
Association of Hydrogen Technologies, will 
be held in Edirne on 20-23 June 2019, hosted 
by Trakya University. In this congress, new 
information on hydrogen and clean energy 
technologies will be discussed and shared.

In the light of these thoughts; I wish success 
to the scientists and sector participants who 
will make valuable contributions to science at 
the 4th International Hydrogen Technologies 
Congress which will be held in Edirne on 
June 20-23, 2019, and I present my love and 
respect.

Prof.Dr. Erhan TABAKOĞLU 
Rector Trakya University 
Edirne Turkey

Hydrogen and Direct Boron hydride Fuel Cell 
Research at Kocaeli University
Dr. Öğr. Üyesi Ramiz Gültekin AKAY
Kocaeli Üniversitesi Kimya Mühendisliği Bölümü, İzmit Kocaeli 

Fuel cell research has been going on 
since 2010 in Chemical Engineering 
Department of Kocaeli University. 

Chemical energy is transformed directly 
into electrical energy in fuel cells which are 
very efficient energy conversion devices. 
Therefore the technological development 
of   fuel cells and their components are our 
main concern.  For this purpose, we develop 
polymeric electrolyte membranes and carry 
out electrochemical characterization of the 
most critical components of PEM fuel cells.  

Electrochemical characterization and Single 
Cell Tests 

Potentiostat, fuel permeability and proton 
conductivity measurement systems

 

Prof. Dr. Ayşe Nilgün Akın leads researches 
in the development of electrocatalysts 

for fuel cells and catalysts for biogas and 
methanol steam reforming reactions for 
hydrogen production from renewable 
sources.

In recent years, fuel cell research has been 
focused on the development of “direct 
liquid fuel cells”. Considering that the most 
abundant boron resources in the world 
are in Turkey, we aim to increase its value 
added to our economy, by developing direct 
sodium boron hydride fuel cells.  In this 
context, a Turkish Scientific and Research 
Council (TÜBİTAK 1003) priority area 
project was initiated by Assoc. Prof. Dr. 
Cenk Çelik. The aim of the project is   to 
develop direct boron hydride fuel cell. The 
project is being carried out by a large team 
consisting of researchers from chemical 
engineering and mechanical engineering 
departments, master’s and doctoral students 
and a researcher from TÜBİTAK.
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Within the scope of the project, researches 
have been concentrated on development 
of membrane electrode assembly and its 
components, flow plates, modeling, metal 
foam production (Dr. Alpay Tamer Ertürk). 
Single fuel cell performance tests are also 
carried out.

Metal Foam Production  

Modeling Studies

Hydrogen Production by Steam Reforming

22nd World Hydrogen 
Energy Congress WHEC-
2018 Impressions

   
World Hydrogen Technologies Congress-
WHEC-2018 was held in Rio de Janeiro 
/ Brazil on 17th to 22nd June 2018. 
International Hydrogen Energy Association 
(IAHE) board of directors was convened 
during the congress.

The congress was held with 21 invited 
speakers, 379 presentations, 192 delegates 
and 27 journalists, as a total 757 participants 
from 51 countries. The highest participation 
was from Brazil, following 84 from Germany 
,  56 from China, 49 from Japan, 29 from 
USA, 24 from Canada, 22 from France, 17 
from England, 15 from neighbor, Argentina, 
13 from Italy, 12 from India and 11 from 
South Korea attract attention. The number 
of participants from Turkey was 2, (Dr. R. G. 
Akay, Assoc. Prof. Dr. Cenk Celik (Kocaeli 
University). Noteworthy proportions with 
their development levels and the economies 
of countries in participation rates. These 
countries also offer the most products 
to the market in hydrogen and fuel cell 
technologies.

These high-tech companies from Germany 
have also contributed to the number 
of participants. R & D studies that are 
needed to develop hydrogen and fuel cell 
technologies are challenging work requiring 
advanced infrastructures and budget, well 
trained researchers and teamwork with 
interdisciplinary approaches. As a result 
of the impressions obtained at WHEC 
2018; for the development of hydrogen 
and fuel cell technologies in our country, 
it is understood that the importance of 
taking part in national and international 
projects, supporting academic research and 
industrial applications, and establishing 
academy-industry cooperation are needed.

About the Author: Dr. Ramiz Gültekin AKAY, 
Kocaeli University Department of Chemical Enginee-
ring , Izmit Kocaeli Turkey.

Dr. Prof. Dr. Ramiz 
Gültekin Akay received 
his BS degree in chemical 
engineering from Middle 
East Technical Univer-
sity (METU) in 1998. 
In 2001, he received his 
master’s degree and doc-
torate in 2008 from the 

same program. Doctoral Studies was under the su-
pervision of Prof. Dr. Nurcan Bac. With the support 
of Dr. İnci Eroğlu, he worked on fuel cell development 
laboratory on the  development of composite polymer 
electrolyte membranes for proton exchange membra-
ne fuel cells. During his doctorate program, he joined 
the Faculty Member Training Program (ÖYP) and 
started to work in Chemical Engineering in Kocaeli 
University in the 2009-2010 academic year. Since 
then, he has been involved in fuel cell component de-
velopment, electrochemical technologies research, and 
is currently actively involved in a BAP Tübitak 1003 
project. In addition to the basic undergraduate courses, 
he teaches “Electrochemical Technologies and Appli-
cations”  as an elective undergraduate course and at 
graduate level Fuel Cell Technologies and Applicati-
ons and  Electrochemical Characterization Methods 
courses. He has made presentations and published 
papers and articles in many national and internati-
onal congresses and journals related to his researches 
on Hydrogen Technologies, Fuel Cells, Electrolysis and 
Electrochemical Technologies and Characterization.
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Hydrogen is a clean fuel because the com-
bustion product is water. However, the 
majority of the hydrogen production is alre-
ady done by transforming fossil fuels. The-
refore, alternative production methods are 
still being investigated. The production of 
biological hydrogen ( biohydrogen), which 
can be carried out with renewable sources 
and relatively moderate conditions (below 
100 oC and at atmospheric pressure), is a 
concrete example of these methods. Bio-
hydrogen is spontaneously released when 
appropriate conditions are provided to cer-
tain microorganisms such as light, water and 
organic molecules (Fig. 1).

Studies on the production of photosynt-
hetic biohydrogen were initiated under the 
leadership of Prof. Dr. İnci Eroğlu from De-
partment of Chemical Engineering, Prof. 
Dr. Ufuk Gündüz and Prof.Dr. Prof. Dr. Me-
ral Yücel from Department of Biology, and 
Prof. Dr. Lemi Türker from Department of 
Chemistry at Middle East Technical Uni-
versity (METU) Ankara Turkey (Figure 
2). METU Biohydrogen Group has been 
actively involved in the establishment of 
the METU Graduate School of Biotechno-
logy as a multi-disciplinary team. Impor-
tant projects were carried out regarding the 
physiology, metabolism and genetic studies 
of biological hydrogen production [3] by 
purple non-sulfur photosynthetic bacteria 
from organic acids [1] and from olive mill 
wastewater [2] (Figure 2). 

Between the years 1996 to 2014, METU 
Biohydrogen Team took active role in EU 
COST Action- 841 and the International 
Energy Agency Hydrogen Implementing 
Agreement of IEA HIA TASK 10, TASK 
15 and TASK 21. They participated the 
meetings, and made a presentation about 
the research of their own on biological hyd-
rogen production and countrywide. They 
prepared annual activity reports related to 
researches held in Turkey on biohydrogen.

METU Biohydrogen Team undertook the 
coordination and management of the “Pho-
tofermention” Work Package 3 in the EU, 
6th Frame Integrated Project HYVOLU-

TION “Non-thermal production of pure 
hydrogen from biomass” [4] (Figure 5,6). 
Within the scope of this project, potato ste-
amed peals, sugar beet molasses, sugar beet 
thick juice [4], barley straw were the bio-
mass subjected priory to dark fermentation 
followed by photofermentation.  Within the 
framework of this project, small photobio-
reactors (55 ml) placed in cooled incubators 
were illuminated with tungsten lamp and 
parametric investigations were carried out 
to determine the most suitable conditions 
for obtaining hydrogen by photofermen-
tation from dark fermenter effluent. Then, 
under suitable conditions, size of the photo 
bioreactors was increased with original de-
signs by using 4 - 40 liter panel and 10-90 
liter tubular photobioreactor. Experiments 
were conducted in the outdoor and in the 
greenhouse (Figure 7).

The aim of the photofermentation step is 
the optimal conversion of organic acids pre-
sent in dark fermentation effluents (DFEs) 
to hydrogen and carbon dioxide, in prolon-
ged stable operation. A more than 75% yield 
is targeted with a high productivity. A long-
term stable operation is limited by environ-
mental factors as photobiological hydrogen 
production has to be carried out in outdoor 
conditions relying on natural sun light for 
an energy-efficient process. Some of the 
requirements which have been mentioned 
for the dark-fermentation process have to 
be met for the photo-fermentation as well. 
The application of the process in technical 
scale demands:

• Stable working microorganisms under 
non sterile condition with a high yield 
of capturing sunlight and with broad 
range of operational temperatures

• High yields and productivities on the 
dark-fermenter’s effluent

• Strain improvement for enhancing 
the efficiency of the process under 
high/low light intensity and tempe-
rature variations- Reactor with a high 
ground-space related illuminated sur-
face, cheap and mechanically stable 
construction material 

• Plant design for the photo-fermenta-
tion which guarantees well-defined 
operational conditions in all parts of 
the plant. Design should also include 
process control for pH, temperature 
and liquid input/output control.

Another important research initiated by the 
METU Biohydrogen Team during the HY-
VOLUTION Project is to investigate the 
effects of cold and hot temperature stress on 
hydrogen production metabolism in Rhodo-
bacter capsulatus bacteria. For this purpose, 
metabolic analyzes were performed with 
the Affymetrix GeneChip which was desig-
ned by METU Biohydrogen team for Rho-
dobacter capsulatus DSM1710 on request 
(Figure 9).

In recent years, besides the METU Biohyd-
rogen Team modeling studies [5, 6], new 
generation photobioreactors continue to be 
developed (Figure 10). The agar immobili-
zed bacteria frame photobioreactor (1.5 L) 
[7] was used to work outdoors. Hydrogen 
production by organic acid or from molas-
ses gave positive results with a liquid culture 
in a pilot-sized vertical spiral tubular glass 
photobioreactor (10-20 L) [8]. For the 
purpose of continuous operation, the deve-
lopment of liquid culture photobioreactors 
is underway to optimize the feed / dischar-
ge flow rates, to establish the temperature 
and pH control systems, and to provide the 
conditions for the stabilization of continu-
ous operation.

In order to determine the optimal condi-
tions of biological systems and to improve 
hydrogen production, dark fermentation 
[9] and understanding of genetic / meta-
bolic factors controlling the production of 
light fermentation for biohydrogen produ-
ction will enable new findings to increase 
productivity and yield. Our long-term aim 
is to make the production of biohydrogen 
comparable with other alternative producti-
on methods in technical and economic ter-
ms. Here are a few of our current research 
topics:

Middle East Technical University METU BioHydrogen 
Research and Development Team
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- Production and optimization of biohyd-
rogen from wastewaters, agro-industrial and 
cellulosic wastes by dark fermentation.

- Dark and photofermentative hydrogen 
production in two-stage systems, reactor 
optimization

- Metabolic path analysis

- Investigation of gene expression for hyd-
rogen production.

- Hydrogen production in pilot-scale reac-
tors and outdoors with photosynthetic ba-
cteria.

- Hydrogen production by immobilized sys-
tems.

The present studies are conducted by Assoc. 
Prof. Dr. Tuba Hande Ergüder-Bayramoğlu 
from Environmental Engineering Depart-
ment and Dr. Harun Koku from Chemical 
Engineering Department.    Large-scale 
experiments are mostly carried out at the 
METU Hydrogen Research Laboratory 
(HAL). In addition to analysis systems, this 
laboratory offers a wide range of infrastruc-
ture that allows small and large-scale expe-
riments to be carried out both indoor and 
outdoor.

Some of the Projects realized by the METU 
Biohydrogen Research Team are:

•	 Development of a Photo Bio Reactor 
for Hydrogen Gas Production by Solar 
Energy, TÜBİTAK KTÇAG 115, Sep-

tember 1993-1995.
•	 Development of Continuous Hyd-

rogen Generating Bioprocesses by 
Microorganisms and Solar Energy, 
TÜBİTAK-TBAG 1535, September 
1995 - September 1999.

•	 Genetic and Biochemical Studies on 
Increasing the Production Efficiency 
of Hydrogenase Enzymes in Rhodoba-
cter Species in Bioreactor, EU COST-
841 Action Research Project, 2002-
2005.

•	 HYVOLUTION: Non-thermal 
production of pure hydrogen from 
biomass, European Union Sixth 
Framework Research Project (IP), 
Contract No 019825, January 2006 - 
January 2011.

•	 The effects of cold and hot tempera-
ture stress on hydrogen production 
metabolism in Rhodobacter capsulatus 
bacteria TUBITAK 108T455. No-
vember 2008 - November 2011.

Selected Publication:

[1] Koku H, Eroglu İ, Gündüz U, Yücel M, Tür-
ker L ( 2002) Aspects of the metabolism of 
hydrogen production by Rhodobacter spha-
eroides, Int J. Hydrogen Energy, 27(11-12): 
1315-1329,.

[2] Eroglu E., Gündüz U, Yücel M, Türker L, 
Eroglu I (2004) Photobiological hydrogen 
production by using olive mill wastewater as 
a sole substrate source, Int J Hydrogen Ener-
gy, 29/2: 163-171.

[3] Kars G, Gündüz U, Yücel M, Türker L, and 

Eroglu I (2006) Hydrogen production and 
transcriptional analysis of nif D, nif K and 
hupS genes in Rhodobacter sphaeroides 
O.U.001 grown in media with different con-
centrations of molybdenum and iron, Int J 
Hydrogen Energy, 31/11: 1536 - 1544.

[4] Boran E., Özgür E., Yücel M., Gündüz U., 
Eroglu I (2012) Biohydrogen production 
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(2017) Dynamic modeling of temperature 
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initial substrate and biomass concentrations 
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face methodology, Int J Hydrogen Energy 
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logical hydrogen production from sugar beet 
molasses by agar immobilized R. capsulatus 
in a panel photobioreactor. Int J Hydrogen 
Energy 43(32): 14987-14995.

[8] Savasturk D, Kayahan E, Koku H (2018). 
Photofermentative hydrogen production 
from molasses: Scale-up and outdoor ope-
ration at low carbon-to-nitrogen ratio. Int J 
Hydrogen Energy 43(26): 11676-11687.
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Fig 1. Hydrogen Energy Research in METU
Fig. 2. METU Biohydrogen Leading Group ( Year 1995 ) ( Front 
row: Prof. Dr.Ufuk Gündüz, Prof. Dr.Meral Yücel, Prof. Dr. Inci 
Eroglu, Prof. Dr. Lemi Türker, Back row:  Ömer Yenihan, Dr. Vedat 
Sediroğlu, Kadir Aslan)
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Fig. 3. METU Biohydrogen Team ( Year 2002 ) (From left to right, 
Front row: Prof. Dr.Ufuk Gündüz, Prof. Dr. İnci Eroğlu, Prof. Dr. 
Meral Yücel, Back row: Altan Tabanoğlu, Kamal Elkahlout, Serdar 
Türkaslan, Harun Koku, Elif Boyacıoğlu Genç, Demet Çetin, Ela 
Eroğlu)

Fig. 4.  Aspects of the metabolism of H2 Production by Rhodobacter 
species [1].

Fig 5. Non-thermal production of pure hydrogen from biomass 
HYVOLUTION PROJECT.

Fig.6. HYVOLUTION Project outline ( www.hyvolution.nl).

Fig. 7. METU Biohydrogen HYVOLUTION Project Team ( Year 2010 ) (From left to right: Endam Özkan, Gülşah Pekğöz, Burcu Özsoy, 
Pelin Sevinç, Dominic Deo Androga , Ebru Özgür, Meral Yücel, , Ufuk Gündüz, İnci Eroğlu, Muazzez Gürgan. Back row: Efe Boran, Gökçe 
Avcıoğlu, Nilüfer Afşar).  
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Fig. 8. Photobioreactors developed by METU Biohydrogen Team during HYVOLUTION Project:  (A) Small bottle reactors (55 mL) 
placed in cooling incubators,  (B)  Panel photobioreactors (4 L) having cooling coils were placed outdoor, hydrogen was produced upto 
3 months, (C) Inclined tubular photobioreactors ( 90 L) having cooling tubes were placed outdoor during summer, and placed inside a 
greenhouse during winter.

Fig. 9.  Metabolic analysis of Rhodobacter capsulatus DSM1710  with specifically designed Affymetrix GeneChip.

Fig. 10. New generation photobioreactors (a) Bottle photobioreactors (50 mL) [6], (b) Agar immobilized internally cooled frame 
photobioreactor (1,5 L) [7], (c) Pilot scale (20 L) vertical stacked U-tube photobioreactor for liquid culture [8]. 
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NEWS

SUCCESS NEWS Members of the Association

CONGRESSES TO BE HELD ON HYDROGEN ENERGY 

• IHTEC 2019 International Hydrogen Technologies Congress will be held on June 20-23,  
2019 in Edirne Turkey. 

• HYPOTHESIS 2019, will be held on April 24-26, 2019 in Foz do Iguacu, Brazil, http://hypothesis.ws. 

• WHTC 2019 -World Hydrogen Technologies Convention- will be held on June 2-7, 2019 
in Tokyo International Forum, Tokyo Japan.

• ICCI 2019 25. International Energy, Environment Fair Congress will be held on May  
28-30, 2019, İstanbul Turkey, icci.com.tr

• 4th International Symposium on Materials for Energy Storage and Conversion 
(mESC-IS 2019) will be held on September 11-13, 2019 in Akyaka, Mugla Turkey.

• AICHE 2019 , Annual American Chemical Engineering Congress will be held on 
November 10-15, 2019 in Orlando USA. 

• European Fuell Cell Forum | PEFC, Electrolyser & Hydrogen | efcf.com , will be held 
on July 2-5, 2019 in Lucerne Switzerland.

• HydrogenDays, 10th International Conference on Hydrogen technologies, will be held 
on March 27-29, 2019 in the National Library of Technology Prag, Czech Republic. 

• 23. World Hydrogen Energy Congress WHEC 2020, will be held on July 5-9, 2020 in 
İstanbul Congress Center İstanbul Turkey.

• Electrochemistry Conference 2019, will be held on September 30 - October 02 / Istanbul

• Dr. CANAN ACAR, (Bahçeşehir University, Faculty of Engineering and Natural Sciences)  has won  “The 
Academy of Sciences of Turkey’s the most successful young scientists”  award in 2018, 

• Assoc. Dr. AYŞE BAYRAKÇEKEN YURTCAN (Atatürk University Department of Chemical Engineering 
Erzurum) has won Prof. Dr. Mustafa Parlar Foundation’s Researcher Encouragement Award in 2018,

• Kurtuluş Değer, who completed the Energy and Society Graduate Program in Durham Energy Institute, 
won the second prize from the North East Energy Institute with his thesis on Hydrogen Energy 
Transformation in the UK Industry.

We congratulate them and wish them continued success.


