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1. (2020-σήμερα) Διεθυντής Προγράμματος Μεταπτυχιακών Σπουδών στη Φυσική   
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4. Μέλος της • Γενικής Συνέλευσης του Τμήματος Φυσικής (2014-σήμερα) • της ΕΔΕ του ΔΠΜΣ ‘Χημεία και Τεχνολο-
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Επιβλέπων Καθηγητής  23  Διδακτορικών Διατριβών  (20 ολοκληρωθείσες, 3 εν εξελίξει)    http:// nanomaterials.physics.uoi.gr 
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Ιωάννης Δεληγιαννάκης,  
648σελ. 2η Εκδοσεις  ΤΖΙΟΛΑ 2022,  ISBN: 978-960-418-946-5 
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[1] Φυσικη (Πρωτος Τομος)  Βασικες Αρχες, Μηχανικη - Κυματικη - Θερμοδυναμικη (Νεα Εκδοση)  
 Halliday David, Resnick Robert, Walker Jearl,   

   2021, Εκδόσεις GUTENBERG     ISBN13 9789600122343 

[2] Βασικές Αρχές Φυσικής στις Επιστήμες Υγείας 
Roger A. Freedman, Todd G. Ruskell, Philip R. Kesten, David L. Tauc 
2019, Eκδόσεις Broken Hill ISBN 9789925575237k  
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[1] Nanoenergy Advances (MDPI)   https://www.mdpi.com/journal/nanoenergyadv/editors  

[2] Nanomaterials (MDPI)   https://www.mdpi.com/journal/nanomaterials/editors 

[3] Energies (MDPI)  https://www.mdpi.com/journal/energies/editors#editorialboard 
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LAB OF PHYSICAL CHEMISTRY OF MATERIALS & ENVIRONMENT: RESEARCH INTERESTS AND ACTIVITY   

www.nanomaterials.physics.uoi.gr 

• Industrilal Level Develoment od Apllied  NanoMaterials for Energy  & Environmental Technologies 

Our research aims to bridge the gap between lab-scale/academic research (TRL<4) and  industrial-scale R&D (TRL>6) of nano-

materials. Our strategy is to develop High-Prerformance functional nanostructutee using Flsme -Srrary-Pyrolysis  (FSP) technology 

via precise control of the physics os  nanolatices, photophysical properties and interfacial physical-chemisrty. 

 

• Artificial Photosytnehsis: CO2 convertion to green-fuels using solar power (photo-electrocatlysis). Η2 production from photo-

catalytic H2O splitting using highghly-efficent nanocatalysts. http://nanomaterials.physics.uoi.gr/index.php/nartphoto/ :  

 

Fuell Cell Nanomaterials: Oxygen Reducction Reaction  (ORR) electrodes, Hygrogen Oxidation electrodes.  

• Plasmonic Photoactive Nanomaterials: plasmonic-heating, plasmonic hot-electron phenomena, plasmonic catalsysis 

• Nanosenosrs: in-situ development of nanofilms for anansensosng of gases (H2, CO2, O2, small organics)   

• Environmental Remediation Nanotechnology: Heavy metal (Pd, Cd, Zn, Cu, Fe) depolution of waters with emphasis on High-

Effciency Arseninc Remedation, Cr6+-depolution, Lake-waters Amonia/Phsphate  Anoxia abatment.  

Development of acive nananofilters for  Microplastics, Nanotyreware remadiation. 

Nanohybrids  

 

Physics of Nanomaterials -Flame Spray Pyrolysis (FSP) technology. 

http://nanomaterials.physics.uoi.gr/index.php/2019/04/22/instalation-and-operation-of-scale-up-fsp-reactor/ 

Single- and Double Nozzle FSP engineering of Semiconductiong  metal oxides, metal-oxide perovsikes or metalic nanomaterials 

and their heterostructures.  

Reducing-Flame FSP engineering of suboxides oxides [magnelli phases TimO2x-x, Cu2O, Cu0, Cu2S, FeO, Fe3O4, Fe0, Ni0] and their 

heterostructures.  

Industrial-Scale FSP: Scale up production of nanomateirals, Kg-per-hour-capacity. 

Z-scheme phtoresponsive nanodevices. Superparamagnetic nanomaterials. Plasmonic phenomena, Hydrogen Atom Tranfer physics. 

Safe-by-Design Production on Nanomaterials using FSP-technology: nantotxicity control at the production-level (Mictotox, Rea 

ctive Oxygen Species, Metal-Leacing, Nano-size effects) 

 

• Development and applications of Advanced Electron Paramagnetic Resonance Spectroscopy.  

Spin Physics, Spin dynamics, spin lattice phenomena, Pulsed EPR spectroscopy, ESEEM, HYSCORE, study of interfacial phenome-

na, radical reactions, transient intermadiates in (photo)catalytic cycles. High temperature EPR spectrosocpy, Parallel Mode EPR on 

Integer Spins. 

 

 
ΔΙΠΛΩΜΑΤΑ ΕΥΡΕΣΙΤΕΧΝΙΑΣ  (35 PATENTS) 

 HTTPS://PATENTSCOPE.WIPO.INT/SEARCH/EN/RESULT.JSF?_VID=P10-LUIG8I-27306(2023) 
 

 

1. 1008850 MATERIAL BEING DERIVED FROM RECYCLED TYRE'S PYROLYTIC CARBON AND OPTIMIZED FOR ARSE-
NIC REMOVAL GR - 13.09.2016 Int.Class C09C 1/48 Appl.No 20150100235  
  

2.1008854PHOTOCATALYTICALLY-REGENERATED ABSORBENT COMPOSITE MATERIAL DERIVED FROM WASTED-TYRE PY-
ROLYTIC CARBON AND TIO2-N,F DEPOSITION FOR PHENOL SORPTION-DEGRADATION (PHO.RE.CA)  
GR - 20.09.2016 Int.Class C02F 1/28 Appl.No 20150100249  
  

3.1007843ABSORBENT FOR REMOVING PHOSPHOROUS AND AMMONIA GR - 27.02.2013 Int.Class B01J 20/10 Appl.No 
20110100702  
  

4.1008352ANTIBACTERIAL HYBRID MATERIAL   GR - 18.11.2014 Int.Class C09C 1/30 Appl.No 20130100459  
  

5.2722369Hybrid nanoantioxidant materials EP - 23.04.2014 Int.Class C09C 1/30 Appl.No 12007181  
  

6.3986842NANOCLINKER POWDER WITH BELITE AND, OPTIONALLY, ALITE CRYSTALLINE PHASES  
EP - 27.04.2022 Int.Class C04B 7/345 Appl.No 20737527  
  

7.WO/2014/060080HYBRID NANOANTIOXIDANT MATERIALS WO - 24.04.2014 Int.Class C09C 1/30 Appl.No PCT/EP2013/003055  
  

8.1010073NANOCLINKER POWDER WITH BELITE AND, OPTIONALLY, ALITE CRYSTALLINE PHASES  
GR - 19.01.2021 Int.Class C04B 7/345 Appl.No 20190100262  
  

9.WO/2020/254840NANOCLINKER POWDER WITH BELITE AND, OPTIONALLY, ALITE CRYSTALLINE PHASES  

https://patentscope.wipo.int/search/en/detail.jsf?docId=GR229033874&_cid=P10-LUIG8I-27306-1
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WO - 24.12.2020 Int.Class C04B 7/345 Appl.No PCT/GR2020/  
  

10.2842627Visible light photoactive nanoparticles and methods for the preparation thereof  
EP - 04.03.2015 Int.Class B01J 35/02 Appl.No 13004278  
 

11.WO/2023/118208COATED PARTICLES OF OXIDES OF METALS AND OF PHOSPHORUS, AND THEIR PREPARATION BY 
FLAME SPRAY PYROLYSIS WO - 29.06.2023 Int.Class C09C 3/06 Appl.No PCT/EP2022/087087   

12.3130566PARTICULES D’OXYDES DE METAUX ET DE PHOSPHORE ENROBEES, ET LEUR PREPARATION PAR PYROLYSE 
PAR PROJECTION DE FLAMME FR - 23.06.2023 Int.Class A61K 8/19 Appl.No 2114163 E  
  

13.WO/2023/118233COATED COLOURING PARTICLES OF METAL OXIDES AND SUBOXIDES, AND THEIR PREPARATION BY 
FLAME SPRAY PYROLYSIS WO - 29.06.2023 Int.Class C09C 3/06 Appl.No PCT/EP2022/087125  
  

14.WO/2023/118188COATED CERIUM SUBOXIDE PARTICLES AND PREPARATION THEREOF BY FLAME SPRAY PYROLYSIS  
WO - 29.06.2023 Int.Class C01F 17/235 Appl.No PCT/EP2022/087057   

15.3130789PARTICULES DE SOUS-OXYDES DE CERIUM ENROBEES ET LEUR PREPARATION PAR PYROLYSE PAR PRO-
JECTION DE FLAMME FR - 23.06.2023 Int.Class C01F 17/235 Appl.No 2114169  
  

16.3105788PROCEDE DE PREPARATION DE PARTICULES ENROBEES D’OXYDE DE SILICIUM PAR PYROLYSE PAR PRO-
JECTION DE FLAMME FR - 02.07.2021 Int.Class C01B 33/18 Appl.No 1915679   

17.20230035202PROCESS FOR PREPARING PARTICLES COATED WITH SILICON OXIDE BY FLAME SPRAY PYROLYSIS  
US - 02.02.2023 Int.Class C01B 13/34 Appl.No 17789496   

 

18.4081482PROCESS FOR PREPARING PARTICLES COATED WITH SILICON OXIDE BY FLAME SPRAY PYROLYSIS  
EP - 02.11.2022 Int.Class C01F 5/06 Appl.No 20839336   

19.112022012664PROCESSO PARA PREPARAR PARTÍCULAS REVESTIDAS COM ÓXIDO DE SILÍCIO POR PIRÓLISE DE 
ASPERSÃO DE CHAMA BR - 06.09.2022 Int.Class C01F 5/06 Appl.No EP2020087874  
  

20.3130563PARTICULES COLORANTES D’OXYDES ET DE SOUS-OXYDES DE METAUX ENROBEES, ET LEUR PREPARATION 
PAR PYROLYSE PAR PROJECTION DE FLAMME FR - 23.06.2023 Int.Class A61K 8/19 Appl.No 2114166  
  

21.3105787PROCEDE DE PREPARATION DE PARTICULES D’OXYDE DE ZINC ENROBEES PAR PYROLYSE PAR PROJECTION 
DE FLAMME FR - 02.07.2021 Int.Class C01B 13/34 Appl.No 1915678  
  

22.20220356071PROCESS FOR PREPARING COATED ZINC OXIDE PARTICLES BY FLAME SPRAY PYROLYSIS  
US - 10.11.2022 Int.Class C01G 9/02 Appl.No 17789488   

23.4081483PROCESS FOR PREPARING COATED ZINC OXIDE PARTICLES BY FLAME SPRAY PYROLYSIS  
EP - 02.11.2022 Int.Class C01G 9/02 Appl.No 20839335  
  

24.112022012659PROCESSO PARA PREPARAR PARTÍCULAS DE ÓXIDO DE ZINCO REVESTIDAS POR PIRÓLISE DE 
ASPERSÃO DE CHAMA BR - 06.09.2022 Int.Class C01G 9/02 Appl.No EP2020087873 
   

25.20230037614METAL OXIDE PARTICLES COATED WITH A RARE-EARTH OXIDE AND PROCESS FOR PREPARING SAME BY 
FLAME SPRAY PYROLYSIS US - 09.02.2023 Int.Class A61K 8/02 Appl.No 17789501  
  

26.112022012665PARTÍCULAS DE ÓXIDO DE METAL REVESTIDAS COM UM ÓXIDO DE TERRAS RARAS E PROCESSO DE 
PREPARAÇÃO DAS MESMAS POR PIRÓLISE POR ASPERSÃO DE CHAMA BR - 06.09.2022 Int.Class C01G 9/02 Appl.No 
EP2020087876 
   

27.4081484METAL OXIDE PARTICLES COATED WITH A RARE-EARTH OXIDE AND PROCESS FOR PREPARING SAME BY 
FLAME SPRAY PYROLYSIS EP - 02.11.2022 Int.Class C01G 9/02 Appl.No 20842230  
  

28.WO/2015/028529VISIBLE LIGHT PHOTOACTIVE NANOPARTICLES AND METHODS FOR THE PREPARATION THEREOF  
WO - 05.03.2015 Int.Class B01J 35/02 Appl.No PCT/EP2014/068212   

29.3105789PARTICULES D’OXYDE DE METAL ENROBEES D’OXYDE DE TERRE RARE ET SON PROCEDE DE PREPARATION 
PAR PYROLYSE PAR PROJECTION DE FLAMME FR - 02.07.2021 Int.Class C01F 17/32 Appl.No 1915681   

30.3116434Utilisation d’un oxyde métallique particulier pour la photoconversion de composés organiques sur les matières kératiniques  

FR - 27.05.2022 Int.Class A61K 8/19 Appl.No 2012072  
 
31.20230414464USE OF A PARTICULAR METAL OXIDE FOR THE PHOTOCONVERSOIN OF ORGANIC COMPOUNDS ON 
KERATIN MATERIALS  US - 28.12.2023 Int.Class A61K 8/22 Appl.No 18254041  

32.4251120USE OF A PARTICULAR METAL OXIDE FOR THE PHOTOCONVERSION OF ORGANIC COMPOUNDS ON KERATIN 
MATERIALS EP 
 - 04.10.2023 Int.Class A61K 8/22 Appl.No 21810024   

33.WO/2021/130370PROCESS FOR PREPARING PARTICLES COATED WITH SILICON OXIDE BY FLAME SPRAY PYROLYSIS  
WO - 01.07.2021 Int.Class C01F 5/06 Appl.No PCT/EP2020/087874    

34.WO/2021/130369PROCESS FOR PREPARING COATED ZINC OXIDE PARTICLES BY FLAME SPRAY PYROLYSIS  
WO - 01.07.2021 Int.Class C01G 9/02 Appl.No PCT/EP2020/087873     

35.WO/2021/130371METAL OXIDE PARTICLES COATED WITH A RARE-EARTH OXIDE AND PROCESS FOR PREPARING 
SAME BY FLAME SPRAY PYROLYSIS WO - 01.07.2021 Int.Class C01G 9/02 Appl.No PCT/EP2020/087876    
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