
Gebze Technical University
Rezan DEMIR-CAKAN

demir-cakan@gtu.edu.tr



Gebze Technical University / Battery Research Laboratory

- GTU is a university for mainly graduate 
studies located at the heart of the industry, 
at a key location that connects Asia and 
Europe.

- GTU has been listed the fourth in the 
"Top Universities in Turkey" ranking made 
by URAP according to the number of 
publications per academician, the number 
of citations per academician criteria

- There are 4 faculties, 18 departments 
and 9 institutions at GTU.

http://www.gtu.edu.tr/
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Organization/lab in brief

http://www.gtu.edu.tr/


Collobrations

- Ali Ata

- Rezan Demir-Çakan

Masters

- Elif Canbaz; Eren Demir; Sümeyye Yılmaz

Lab Heads

- College de France (J-M. Tarascon) 
- Uni. of Picardie Jules Verne (M. Morcrette)
- Sorbonne University (H. Perrot and O. Sel)

Postdocs

- Andreas Arenst Arie

- Emrah Demir

PhDs 

- Elif Ceylan Cengiz

- Burak Tekin

- Tutku Mutlu

- Selin Sarıyer

- Mehbare Doğrusoz

- Meral Aydın

- Zeynep Erdöl

- Kamile Burcu Çelik

- Burcu Ünal

France 

- Imperial College London (M-M. Titirici)

UK

Spain 

- CIC Energigune (M.Casas-Cabanas)

Morocco
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- Uni. Hassan II de Casablanca (M. El Rhazi)

Gebze Technical University / Battery Research Laboratory

Key people 



- 2 Glove-boxes - Potenstiostats

- Microwave

- Autoclave

- Cell Preparation Apparatus

- Ovens

- Ball Miller

Financial Supports 

Gebze Technical University

TÜBITAK

KALE group

The Council of Higher Education (YÖK) 

University of Picardie Jules Verne 
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Infrastructure



• XPS ccoupled with a glove box (ex-situ measurements of air 
sensitive materials)

X-rays

*XPS responsible person: Osman Ozturk
(GTU, Physics department)

Gebze Technical University / Battery Research Laboratory
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• Be window cell (in-situ XRD measurements)

Infrastructure



Li/air batteries

-
Na+

+--
Na+Na+

++

All-solid-state 
batteries

Aqueoues
electrolyte batteries

Li/S batteries Na-ion batteries

Redox-flow

Ca/Mg-ion batteries

Al-ion batteries

«New Chemistries Beyond Li-ion»
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Ongoing research



Research Contracts 

Nature Type Role Tittle Date

National TÜBİTAK 1001 Project leader 
Development of Green Aqueous Electrolyte Batteries: The Use of 
Hydrothermal Carbon and Na-based Electrode Materials 

2015-2017

International
Bilateral Project 
between Turkey and 
French

Project leader 
Aqueous Electrolyte Rechargeable Stationary Na-ion/Polysulfide Batteries

2015-2017

National
TÜBİTAK 3501 Project leader 

Development of Li-S Batteries Performances: The Use of Dissolved 
Polysulfides Together With a Protected Lithium Anode for Redox Flow 
Batteries

2014-2017

International
Bilateral Project 
between Turkey and 
French

Project leader New Insights Into Li-S Batteries: The Use of Catholytes 2013-2015

National
TÜBİTAK  1511 Advisor

Rechargeable Lithium Ion Battery with Nano Composite Electrode and
Thin Film Electrolyte

2013-2015

National
TÜBİTAK 1001 Participant 

Functionalized Graphene Materials and Power Storage Systems with 
Organic Electro-Active Groups

2014-2017

National
GTÜ BAP Project leader Anode Material Development for New Generation Batteries 2014-2015

National
GTÜ BAP Project leader 

Anode Materials produced by Hydrothermal Carbonization (HTC) Method 
for Lithium Ion Batteries 

2015-2016

National TÜBİTAK 1001
Participant 

Investigation of potential use of pyrolyzed bacterial cellulose/nanoparticle 
composites  as electrode materials in lithium ion batteries

2015-2017

International
COST Participant 

Synthesis of Polyphosphazenes Containing Stable Nitrogen-Oxide Radicals 
and Investigation of PotentialsUsability in Rechargeable Batteries

2014-2017
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Li-S Batteries

Selected Papers

Cengiz, Ozturk, Hayat Soytas, Demir-Cakan, 2019, Journal of Power Sources 412, 472-479
Cengiz, Erdol, Sakar, Aslan, Ata, Ozturk, Demir-Cakan, 2017, The Journal of Physical Chemistry C 121 (28), 15120-1512
Salihoglu, Demir-Cakan, 2017, Journal of The Electrochemical Society 164 (13), A2948-A2955
Demir-Cakan, Morcrette, Gangulibabu, Guéguen, Dedryvère, Tarascon, 2013, Energy Environ. Sci., 6, 176 
Demir-Cakan, Morcrette, Nouar, Davoisne, Devic, Gonbeau, Dominko, Serre, Ferey, Tarascon, 2011, JACS, 133, 16154 

Edited by Rezan Demir-Cakan 
2017, World Scientific 8/11
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- The insulating nature of sulfur

- Poisoning of Li anode surface

- Formation of dissolved species and the shuttle effect

- Formation of insoluble species (Li2S)

- Self-discharge phenomenon 

: from fundemental investigations to the cell level

Fundemental research Scale-up
Coin cells: laboratory scale Pouch cells: large scale

* In collobation with TUBITAK MAM Energy Enstitute

120 Wh/kg
3Ah



Na-ion Batteries

SnSb/C
Sn/C

SnO2/bacterial cellulose
SnO2/GO/N-doped 

carbon 

Demir, Aydin, Arie, Demir-Cakan, Journal of Alloys and Compounds, 2019, 788, 1093-1102
Dursun, Topac, Alibeyli, Ata, Ozturk, Demir-Cakan, 2017, Journal of Alloys and Compounds 728, 1305-1314
Dursun, Sar, Ata, Morcrette, Akbas, Demir-Cakan, Cellulose, 2016, 23 (4), 2597-2607

Selected Papers

9/11

Gebze Technical University / Battery Research Laboratory

Apricot shell derived 
hard carbon 

: development of anode composites



Only a few battery technologies commercially relevant (Li-ion, Pb/acid and alkaline Ni based either Ni/Cd or Ni/MH), all
except Li-ion are using aqueous electrolytes

Aqueous Electrolyte Metal-ion (Li+, Na+, Zn2+) Batteries

Gebze Technical University / Battery Research Laboratory
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Advances of Aqueous Electrolytes

Faster Kinetics                      

Cheaper Electrolyte

Safe 

Environmentally Friendly

Aqueous Electrolyte Metal-ion (Li+, Na+, Zn2+) Batteries

Demir-Cakan, Palacin, Croguennec, 2019, Journal of Material Chemistry A, accepted

Sevinc, Tekin, Ata, Morcrette, Perrot, Sel, Demir-Cakan, 2019, Journal of Power Sources 412, 55-62

Tekin, Sevinc, Morcrette, Demir-Cakan, Energy Technology, 2017,

Demir-Cakan, Morcrette, J.-M. Tarascon, Journal of Material Chemistry A, 2015, 3, 2869

Demir-Cakan, Morcrette, Leriche, Tarascon, J. Mater. Chem. A, 2014, 2, 9025

Selected Papers

Challenging Issues

In-situ observation of ion transfer 
mechanism by ac-electrogravimety 

Rechargeable Li/Na-ion–polysulphide battery

11
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Thank you for your attention

M. DoğrusözE.C. Cengiz B. Tekin M. Aydın K.B. Çelik

Team Members (Gebze Technical University / Battery Research Laboratory

A.A. Arie E. Demir T. Mutlu
S. Sarıyer Z. Erdöl B. Ünal E. Canbaz

Contact: Rezan Demir-Cakan (demir-cakan@gtu.edu.tr)
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