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Research Areas of Interest
· Investigation of inorganic nanoparticle synthesis, thin film production and optoelectronic properties
· Perovskite solar cells and photovoltaic characterizations

Title of PhD Thesis
The synthesis of new generation inorganic nanoparticles and their application as hole transport layer in perovskite solar cells

AWARD(S) and HONOR(S)
2020 –  TUBITAK, BIDEB 2247-A – National Leading Researchers Programme 
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2017 –  E-MRS Fall Meeting, Best Presentation Award
2017 –  ICENTE’17, Best Presentation Award
2015 –  Konya Technocity, University - Industry Collaboration Award


PATENT(S)

Seckin Akin, Maximilian Fleischer, Michael Graetzel, Hui-Seon Kim, Ji-Youn Seo, Elfriede Simon, Shaik Mohammed Zakeeruddin, Organometallic perovskite solar cell, tandem solar cell, and manufacturing process therefor, Application number: PCT/EP2019/068247 Internal case number: 2018P16571WOUS
SCIENTIFIC PUBLICATIONS

A. Full Articles Published in Journals Scanned by SCI, SCI-Expanded, SSCI and AHCI

1. E Akman, S Akin*, “Poly (N, N′‐bis‐4‐butylphenyl‐N, N′‐bisphenyl) benzidine‐based interfacial passivation strategy promoting efficiency and operational stability of perovskite solar cells in regular architecture”, Advanced Materials, 33 (2), 2006087, (2021). (IF=27.4)

2. S Akin, B. Dong, L. Pfeifer, Y. Liu, M. Graetzel, A. Hagfeld, “Organic ammonium halide modulators as effective strategy for enhanced perovskite photovoltaic performance”, Advanced Science, advs.202001244, 10.1002/advs.202004593, (2021). (IF=15.8)
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6. S. Akin, N. Arora, S. M. Zakeeruddin, M. Grätzel, R. H. Friend, M. I. Dar, "New strategies for defect passivation in high‐efficiency perovskite solar cells", Advanced Energy Materials, 10 (13), 1903090, (2020). (IF=25.2)

7. T. Baumeler, N. Arora, A. Hinderhofer, S. Akin, A. Greco, M. Abdi-Jalebi, R.Shivanna, R. Uchida, Y. Liu, F. Schreiber, S. M. Zakeeruddin, R. H. Friend, M. Graetzel, M. I. Dar, "Minimizing the trade-off between photocurrent and photovoltage in triple-cation mixed-halide perovskite solar cells", The Journal of Physical Chemistry Letters, 11, 10188-10195, (2020). (IF=6.7)

8. S Sonmezoglu, S Akin*, “Suppression of the ınterface-dependent nonradiative recombination by using 2-methylbenzimidazole as interlayer for highly efficient and stable perovskite solar cells”, Nano Energy, 76, 105127, (2020). (IF=16.6)

9. S Akin*, E Akman, S Sonmezoglu, “FAPbI3-based perovskite solar cells employing hexyl-based ıonic liquid with an efficiency over 20% and excellent long-term stability”, Advanced Functional Materials, 30(28), 2002964, (2020). (IF=16.8)

10. F. Sadegh, S. Akin*, M. Moghadam, V. Mirkhani, M. A Ruiz‒Preciado, Z. Wang, M. M.Tavakoli, M. Graetzel, A. Hagfeldt, W. Tress, "Highly efficient, stable and hysteresis‒less planar perovskite solar cell based on chemical bath treated Zn2SnO4 electron transport layer", Nano Energy, 75, 105038, (2020). (IF=16.6)

11. S. Akin, Y. Liu, A. Hinderhofer, F. T. Eickemeyer, H. Zhu, J.-Y. Seo, J. Zhang, F. Schreiber, H. Zhang, S. M. Zakeeruddin, A. Hagfeldt, M. I. Dar, M. Gratzel, “Stabilization of highly efficient and stable phase‐pure FAPbI3 perovskite solar cells by molecularly tailored 2D‐overlayers”, Angewandte Chemie, 59(36), 15688-15694, (2020). (IF=13.0)

12. E Akman, S Akin, T Ozturk, B Gulveren, S Sonmezoglu, “Europium and terbium lanthanide ions co-doping in TiO2 photoanode to synchronously improve light-harvesting and open-circuit voltage for high-efficiency dye-sensitized solar cells” Solar Energy, 202, 227-237, (2020). (IF=4.7)

13. S. Akin, M. Bauer, R. Uchida, N. Arora, G. Jacopin, Y. Liu, D. Hertel, K. Meerholz, E. Mena-Osteritz, P. Bäuerle, S. M. Zakeeruddin, M. I. Dar, M. Grätzel, "Cyclopentadithiophene-based hole-transporting material for highly stable perovskite solar cells with stabilized efficiencies approaching 21%", ACS Applied Energy Materials, 3(8), 7456-7463, (2020). (IF=4.5)

14. [bookmark: _Hlk52569606]S. Akin*, “Boosting the efficiency and stability of perovskite solar cells through facile molecular engineering approaches”, Solar Energy, 199, 136-142, (2020). (IF=4.7)

15. S. Akin*, "Hysteresis-free planar perovskite solar cells with a breakthrough efficiency of 22% and superior operational stability over 2000 h", Acs Applied Materials & Interfaces, 11(43), 39998-40005, (2019). (IF=8.8)

16. [bookmark: _ENREF_25][bookmark: _ENREF_21]H.-S. Kim, J.-Y. Seo, S. Akin, E. Simon, M. Fleischer, S. M. Zakeeruddin, M. Grӓtzel, A. Hagfeldt, "Power output stabilizing feature in perovskite solar cells at operating condition: Selective contact-dependent charge recombination dynamics", Nano Energy, 61, 126-131, (2019). (IF=16.6)

17. S. Akin, Y. Altintas, E. Mutlugun, S. Sonmezoglu, "Cesiumlead based inorganic perovskite quantum-dots as interfacial layer for highly stable perovskite solar cells with exceeding 21% efficiency", Nano Energy, 60, 557-566, (2019). (IF=16.6)

18. [bookmark: _ENREF_24][bookmark: _ENREF_23]N. Arora, M. I. Dar, S. Akin, R. Uchida, T. Baumeler, Y. Liu, S. M. Zakeeruddin, M. Grätzel, "Low‐cost and highly efficient carbon‐based perovskite solar cells exhibiting excellent long‐term operational and uv stability", Small, 15(49), 1904746, (2019). (IF=11.5)

19. S. Akin, F. Sadegh, S. Turan, S. Sonmezoglu, "Inorganic CuFeO2 delafossite nanoparticles as effective hole transport material for highly efficient and long-term stable perovskite solar cells", Acs Applied Materials & Interfaces, 11(48), 45142-45149, (2019). (IF=8.8)


20. [bookmark: _ENREF_26]S. Akin, Y. Liu, L. Pan, R. Uchida, N. Arora, J. V. Milić, A. Hinderhofer, F. Schreiber, A. R. Uhl, S. M. Zakeeruddin, A. Hagfeldt, M. I. Dar, M. Grätzel, "Ultrahydrophobic 3D/2D fluoroarene bilayer-based water-resistant perovskite solar cells with efficiencies exceeding 22%", Science Advances, 5, eaaw2543, (2019). (IF=13.6)

21. [bookmark: _ENREF_27]S. Vidal, M. Izquierdo, S. Filippone, I. Fernández, S. Akin, J. Y. Seo, S. M. Zakeeruddin, M. Grätzel, N. Martín, "Site‐selective synthesis of β‐[70] PCBM‐like fullerenes: Efficient application in perovskite solar cells", Chemistry–A European Journal, 25, 3224-3228, (2019). (IF=4.9)
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22. [bookmark: _ENREF_29]S. Vidal, M. Izquierdo, S. Filippone, I. Fernández, S. Akin, J. Y. Seo, S. M. Zakeeruddin, M. Grätzel, N. Martín, "Cover feature: Site‐selective synthesis of β‐[70] PCBM‐like fullerenes: Efficient application in perovskite solar cells", Chemistry–A European Journal, 25, 3144-3144, (2019). (IF=4.9)
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26. I. C. Kaya, S. Akin, H. Akyildiz, S. Sonmezoglu, "Highly efficient tandem photoelectrochemical solar cells using coumarin6 dye-sensitized CuCrO2 delafossite oxide as photocathode", Solar Energy, 169, 196-205, (2018). (IF=4.7)
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30. [bookmark: _ENREF_12]S. Akin, M. Gulen, S. Sayin, H. Azak, H. B. Yildiz, S. Sonmezoglu, "Modification of photoelectrode with thiol-functionalized calix[4]arenes as interface energy barrier for high efficiency in dye-sensitized solar cells", Journal of Power Sources, 307, 796-805, (2016). (IF=8.2)
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34. [bookmark: _ENREF_9]S. Acikgoz, Y. Ulusu, S. Akin, S. Sonmezoglu, I. Gokce, M. N. İnci, "Photoinduced electron transfer mechanism between green fluorescent protein molecules and metal oxide nanoparticles", Ceramics International, 2943–2951, (2014). (IF=3.6)
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41. [bookmark: _ENREF_4]S. Sonmezoglu, R. Tas, S. Akin, M. Can, "Polyaniline micro-rods based heterojunction solar cell: Structural and photovoltaic properties", Applied Physics Letters, 101, 253301, (2012). (IF=3.6)
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1. S. Akın, “Addressing the stability issue of perovskite solar cells using low-cost CuSCN hole transporting material”, 6th International Conference on Materials Science and Nanotechnology for Next Generation (MSNG2019), 16-18 November 2019, Niğde – Turkey (Oral Presentation)

2. S. Akın, “The effect of absorber layer thickness on the performance of perovskite solar cell”, 6th International Conference on VI. International Energy Technologies Conference (ENTECH’19), 20 December 2019, İstanbul – Turkey (Oral Presentation)

3. S. Akın, N. Eczacıoğlu, B. Terzi, Y. Ulusu, Ö. Ateş Sönmezoğlu, S. Sönmezoğlu, “An insight into genetically modified energy – How DNA enhances photoelectrochemical solar cells”, The European Materials Research Society (E-MRS) 2017 Fall Meeting and Exhibit, 18−21 September 2017, Warsaw – Poland (Oral Presentation)

4. B. Tekin, M.Gülen, S. Akın, E.Akman, B. Çarbaş, F. Özel, S. Sönmezoğlu, “Solution processed Cu2XSnS4 (X= Zn, Mn, Ni, Fe, Co) photoelectrochemical solar cells via electrochemical process free-sulphurization”, The European Materials Research Society (E-MRS) 2017 Fall Meeting and Exhibit, 18−21 September 2017, Warsaw – Poland (Oral Presentation)

5. S. Akın, E. Erol, M. Gülen, E. Akman, B. Çarbaş, F. Özel, S. Sönmezoğlu, “Synthesis of CXTS (X= Mn2+, Ni2+) thin films by two-step electrodeposition and their application in DSSC as counter electrode”, The European Materials Research Society (E-MRS) 2017 Fall Meeting and Exhibit, 18−21 September 2017, Warsaw – Poland (Oral Presentation)
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9. T. Öztürk, H. Arslan, S. Akın, B. Gülveren, S. Sönmezoğlu, “Investigation of the photocatalytic properties of terbium doped titanium dioxide thin films under visible light”, International Congress on Semiconductor Materials and Devices (ICSMD-2017), 17-19 August 2017, Konya – Turkey (Oral Presentation)
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11. İ. C. Kaya, S. Akın, H. Akyıldız, S. Sönmezoğlu, “Exploring on synthesis of p-type CuCrO2 nanoparticles and effect of
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sensitized solar cells”, 3th International Nanoscience and Nanotechnology for Next Generation 2016 (NaNoNG 2016), 20-22 October 2016, Antalya – Turkey (Oral Presentation)
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24. S. Akın, S. Sayın, M. Gülen, H. Azak, H. B. Yıldız, S.Sönmezoğlu, “Modification of titanium oxide electrode with thiol-functionalized calixarenes layer for high-performance of dye-sensitized solar cell”, SolarTR-3, 27-29 April 2015, Ankara – Turkey (Poster Presentation)
25. S. Akın, H. Yüngeviş, S. Açıkgöz, S. Sönmezoğlu, “Non–vacuum processed chalcopyrite CuInGa(SeTe)2 thin films: effect of pre– and post–annealing temperatures on photoinduced electron transfer efficiency”, 6th International Conference on Nanotechnology, Fundamentals and Applications (ICNFA16), 15-17 July 2015, Barcelona – Spain (Poster Presentation)
26. S. Akın, S. Sönmezoğlu, “Fabrication and temperature dependent electrical characterization of poly(EDOT–CO–TAA)/P–Si device in wide temperature range”, 1st International Conference on Organic Electronic Material Technologies (OEMT2015), 25-28 March 2015, Elazığ – Turkey (Poster Presentation)
27. B. Gülveren, T. Öztürk, S. Akın, M. Gülen, S. Sönmezoğlu, “Improving the efficiency of dye-sensitized solar cells using manganese doped TiO2 photoanodes”, 2nd International Nanoscience and Nanotechnology for Next Generation 2015 (NaNoNG 2015), 29-31 October 2015, Antalya – Turkey (Poster Presentaion)
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29. T. Öztürk, B.Gülveren, S. Akın, A. Şahin, S. Sönmezoğlu, “Investigation of the photocatalytic properties of manganese-doped TiO2 thin films”, 2nd International Nanoscience and Nanotechnology for Next Generation 2015 (NaNoNG 2015), 29-31 October 2015, Antalya – Turkey (Poster Presentation)
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36. S. Sönmezoğlu, M. Gülen, E. Akman, S. Akın, A. Gültekin, H. E. Ünalan, R. Turan, “Influence of Al concentrations on the physical properties of transparent conducting Al-doped ZnO thin films”, Science and Applications of Thin Films, Conference & Exhibition (SATF 2014), 15 – 19 September 2014, Çeşme (İzmir) – Turkey (Poster Presentation)
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