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Two nickel thiosemicarbazone-dithiolene complexes for
photocatalytic hydrogen evolution in the presence of CdTe
guantum dots

Maria Kourmousi ), Eleni Charalampous ), Stamatia Vassiliou ?),
Christiana Mitsopoloulou Y

) Inorganic Chemistry Laboratory, Department of Chemistry, National and Kapodistrian
University of Athens
(2) Organic Chemistry Laboratory, Department of Chemistry, National and Kapodistrian
University of Athens cmitsop@chem.uoa.gr

Abstract

The global need to reduce the carbon footprint and switch to greener energy resources has
made hydrogen gas (H,) a promising alternative to be used as fuel.! Hydrogen can be produced
from the reduction of water while its combustion solely emits water as a by-product too. This
procedure forms the basis of a circular economy for environmentally friendly energy
production. Photocatalytic hydrogen evolution is a biomimetic process that uses visible light
to split water into hydrogen. To reproduce such an artificial photosynthesis (AP) system, a
photocatalyst, a photosensitizer with absorption in the visible region, an electron donor, and
water are necessary.? Inspired by biological catalysts, such as [NiFe] hydrogenases, many
complexes containing Ni-S or Ni have been designed to imitate this natural catalytic activity.>*
Nickel is seen as a cheap and easily accessible metal that belongs to the platinum group and
creates efficient catalysts to be used for hydrogen generation.®> Moreover a range of various
non-innocent ligands attached to a nickel-metal centre represent this kind of biomimetic
catalysts with excessive activity in hydrogen production®.Herein we report two Ni (Il)
complexes, which come to complement the long-term research work of our laboratory, in
artificial photosynthesis systems for hydrogen evolution.®°A homoleptic  Ni(ll)-
thiosemicarbazone complex and a novel heteroleptic Ni(ll)-thiosemicarbazone combined with
a dithiolene ligand were studied, in the presence of semiconducting quantum dots (CdTe-TGA)
as photosensitizers, for their photocatalytic activity in different ratios and solvents under
visible light radiation.

References
1. Z.Chen etal., Nano-Micro Lett. 15 (2022) 4.
2. E. Amouyal, Solar Energy Materials and Solar Cells 38 (1995) 249-276.
3. C. A. Mitsopoulou, Coordination Chemistry Reviews 254 (2010) 1448-1456.
4. F. Kamatsos et al., International Journal of Hydrogen Energy.
5. S. Chakrabarti, Nat Commun 14 (2023) 905.
6. M. Drosou, et al., Inorg. Chem. Front. 7 (2020) 37-71.
7. C. Makedonas, C. A. Mitsopoulou, Inorganica Chimica Acta 360 (2007) 3997—-4009.
8. A.Zarkadoulas et al., Polyhedron 152 (2018) 138—146.
9. F. Kamatsos et al., Catalysts (2021) 11.
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Application of the 5-parameter model for photovoltaic elements

in panels with inhomogeneous distribution of solar radiation
Efstratios El Sioufi, Aphrodite Ktena, Christos Manasis, John Konstantaras

National and Kapodistrian University of Athens
Abstract

In this work, we analyzed the operation of the photovoltaic panel under different conditions
of solar radiation intensity and temperature. This research consists of two main parts. The
experimental part involved carrying out a series of measurements and tests on a photovoltaic
panel under controlled artificial lighting conditions, both with shading and without shading.
The research was conducted at the Energy and Environmental Requirements laboratory of the
Evripos complex of the National and Kapodistrian University of Athens. The other part involves
simulations of the experimental measurements using the 5-parameter model, which was
developed in the MATLAB environment.

The reason we engaged in this research, was to address the low performance of photovoltaic
systems under conditions of partial or total shading. Our aim was to propose an improved 5-
parameter model, and we present the results of our simulations. For this research, we
performed measurements using a system that simulates real conditions, including solar
radiation, temperatures and shading, at various tilt angles of panel. We then compared the
modeling results between the classic 5-parameter model and our improved model (5
parameters), expecting better performance under extreme conditions.

In the first chapter of the paper, we examined the structure of photovoltaic systems used for
electricity production. We introduced the 5-parameter model, which is a way to describe the
performance of a PV panel under various conditions, which we used in our simulations. Finally,
we presented the basic types of photovoltaic systems.

Inthe second chapter, we present the experimental setup and the technique we used to record
the radiation through a thermal camera. We provide detailed radiation tables for shaded and
non-shaded conditions. Tests were performed for each condition at three different angles (0,
4,5 and 9 degrees). Additionally, we present the |-V and P-V curves and compare them with
the curves from the first cycle of measurements and simulations.

The third chapter presents the conclusions obtained from the comparison between the classic
5-parameter model and the improved 5-parameter model are presented. Appendices A and B
present the equipment and tools used in the experimental part, as well as the tables of the
measurements for the shaded and non-shaded conditions and the different angles.

Finally, appendix C presents the MATLAB code.
References

1. C. Bohringer, The Kyoto Protocol: A Review and Perspectives, Oxford Review of
Economic Policy, Vol. 19, No. 3, CLIMATE-CHANGE POLICY (2003) pp. 451- 466.
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4. M. Asim, M. A. Mallick, M. A. Mallick, A. Malik, M. Saaqib, Modelling and Simulation
of 5 Parameter Model of Solar Cell Performance Analysis of 1MW Solar Photovoltaic
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7. C.0.C. Oko, E. O. Diemuodeke, N. F. Omunakwe, E. Nnamdi, Int. Journal of
Renewable Energy Development (IJRED) Design and Economic Analysis of a
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A Membrane-less Alkaline High pressure Electrolyzer
V. Solovey @, M. Zipunnikov Y, 1. Vorobjova ¥, L. Kozak ), E. Spirin @

M A, Pidgorny Institute for Mechanical Engineering Problems of National Academy of
Sciences of Ukraine
2”yuzhnoye” State design Office, 3 Krivorozhskaya str., Dnipro, 49008, Ukraine

Abstract

The traditional technology of hydrogen generation using water electrolysis has a number of
serious drawbacks, which at the present stage significantly slow down the development of
hydrogen power engineering. These disadvantages primarily include the need to use the
separating ion-exchange membranes between the electrodes in alkaline electrolyzers and the
need to use the critical raw materials (platinum group metals and rare earth elements).
Separating membranes do not allow high-pressure gas generation, which results in the need
to use the complex and expensive compressor equipment to fill gas storage tanks, as well as
results in additional energy consumption during gas generation and storage.

The Ukrainian scientists have developed a new concept of membrane-less alkaline high-
pressure electrolyzer 1,

This electrolyser is based on the use of an innovative technology of separate generation of
hydrogen and oxygen in alternating cycles, which physically excludes mixing of the two gases.
The absence of separating ion-exchange membranes in the electrolyzer design increases the
specific performance and practically removes the limitations on the pressure of gases in the
working area. The pressure of the generated gases is limited only by the strength of the
working capacities of the electrolyzer. This technology does not require the use of platinum
and rare earth metals and any catalytic materials, it greatly simplifies the design of the
electrolyzer and allows to completely abandon the compressing equipment in the system of
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gases generation and storage. These advantages allow reaching and exceeding the most
important prospective parameters of alkaline electrolyzers.

The technology for generating hydrogen and oxygen by the high-pressure membrane-less
electrolyzer has passed a full cycle of testing on the laboratory samples of low productivity (up
to 1m3/h) and just now it is at the stage of preparation and optimization of the technical
solutions that are necessary for the industrial application of this technology .

Reversible electrolyzers, to be developed in the future based on the technology of the
membrane-less high pressure electrolyzer, will provide the opportunity for creating the energy
complexes designed for operational balancing of energy in the industrial networks under sharp
increase in energy consumption or under sharp decrease in energy generation by wind and
solar stations P!,

The development of the proposed technology for the industrial hydrogen production makes it
possible to start a practical solution of the problems of power supply to the Lunar Base, which
is being created within the framework of the pan-European programs, as well as makes it
possible in the near future to solve the problems of obtaining the rocket fuel on the lunar
surface.

References

1. V. Solovey, M. Zipunnikov, A. Shevchenko, I. Vorobjova, A. Kotenko, Energy Effective
Membrane-less Technology for High Pressure Hydrogen Electrochemical Generation,
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2. V. Solovey, Nguyen Tien Khiem, M. Zipunnikov, A. Shevchenko, Improvement of the
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3. M. Zipunnikov. Formation of potassium ferrate in a membrane-less electrolysis
process of water decomposition, Issues of Chemistry and Chemical Technology,
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4. V. Solovey, M. Zipunnikov, V.Semikin, Method for Calculating the Feed Water
Replenishment Parameters, French-Ukrainian Journal of Chemistry (2020) Vol. 8 (2).
— P. 168-175. https://doi.org/10.17721/fujcV8I2P168-175 58 AREMS template WP18-
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5. A.Rusanoy, V. Solovey, M. Zipunnikov, Improvement of the membrane-free
electrolysis process of hydrogen and oxygen production, Naukovyi visnyk
Natsionalnoho Hirnychoho Universytetu, Dnipro: Dnipro University of Technology
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6. STCU Partner Project # P587 titled “The Wind - Hydrogen Energy Storage”, (PNNL-T2-
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Detection of post-fire soil contamination using inductively
coupled plasma-mass spectrometry (ICP-MS) in wildfire affected

areas in Greece
Aristofanis Vollas 2 Vassilis Stathopoulos ?), Paraskevi Oikonomou

() Materials Industrial Research and Technology Center S.A.- Environmental Lab, 76th Km of
Athens-Lamia National Road, Schimatari, Chalkida, 32009, Greece
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() Laboratory of Chemistry and Materials Technology, National and Kapodistrian University of
Athens, Psachna Campus, Evia, 34400, Greece

Abstract

Fires in urban and natural ecosystems cause catastrophic consequences on a global scale.
Concern is raised as it has been observed that the remaining materials after the fire, contain
metals, including heavy metals in high or toxic levels!. The aim of the present research is to
investigate the influence of urban fires on the concentration of mobile forms of such elements
of concern and heavy metals in surface and in different soil depths. Sampling of soils of
pyrogenic origin was carried out in 2022. At least 800 different ground sampling points were
selected according to operating standards in the territory of Mati and Kineta (Attica, Greece).
Both suffered from wildfires in July of 2018. The heavy metals content of the soil samples was
identified after Aqua Regia extraction. Inductively coupled plasma-mass spectrometry (ICP-

MS) was used as analytical method 2. Due to its high sensitivity and low detection limit twelve
metals were measured (i.e., Al, Cr, Mn, Co, Ni, Cu, Zn, As, Cd, Sn, Hg, Pb). Certified Reference
Materials (CRM) were used for the method development. The results were evaluated using
the Dutch List, a collection of values and regulations related with the contaminated soils..

References

1. J. Abraham, K. Dowling, S. Florentine, The Unquantified Risk of Post-Fire Metal
Concentration, in Soil: A Review, Water Air Soil Pollut (2017) pp. 228:175.

2. S. Melaku, R. Dams, L. Moens, Determination of trace elements in agricultural soil
samples by inductively coupled plasma-mass spectrometry: Microwave acid
digestion versus aqua regia extraction, Analytica Chimica Acta 543 (2005) pp. 117-
123.

3. Dutch Target and Intervention Values (2000) (the New Dutch List)

AdBpwon kat pBopd oe e€omAloO epyootaciwy tng AEH- Case
Studies
Aptoteidnc ApBavitne M Xapttivn Boulyapdkn @

) AteBuvon Zuvtoviopol Epeuvntikwv Mpoypappdtwy, @ AtevBuvon Kévtpou Katwvotouiog
Anpooia Eruyeipnon HAektplopoU A.E.

Abstract

H &uaBpwon kat n ¢pBopd armoteAoUV GNUOAVTIKEG ALTIEG AOTOXLWY OTOV MAPAYWYLKO EEOTIALOLO
™G AEH. H adlaAsuttn mopoywyrn NAEKTPIKNG eVEPYELAG, N aodAAEL TOU TPOCWTILKOU KOl n
StadUAatn tou meptParlovtog e€aptwvtal amno tn SlaBeoudTNTA KpioLou e€OTTALOOU, OTTWC
oL AéBNnTeg Mapaywyng aTHoU, oL ATHOCTPORLAOL KOl AEPLOCTPOPIAOL, OL UNXOVEG ECWTEPLKNAG
kavong, ta pnxavnuota €€opuéng Awvitn, kol oL USPONAeKTPLKEG povadeg. Ta €idn tng
SLappwaong ou €xouv kataypadel kal LeAetnBel ta teAeutaia eikool xpovia oTov eEOTALOUO
outo eivat: Opoldpopdn SuaBpwon (uniform corrosion) — Emhextiky dtaBpwon (selective
corrosion) — MepikpuotaAAikn dwaBpwoaon (intergranular corrosion) — NABaviky SLaBpwon
(galvanic corrosion) — Behovoeldrig S1aBpwon (pitting corrosion) — Stress corrosion — Crevice
corrosion — Filiform corrosion — Flow Accelerated Corrosion — AtaBpwon pe kénwan (corrosion

—
~
| —
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fatigue) — AlaBpwon pe dBopa (erosion-corrosion). Avtiotowa ta idn tng $Bopdg mou £xouv
napatnpenBel eivat: Abrasion — Adhesion — Surface fatigue — Tribochemical reaction. H
napovoa epyacia eotidlel os mapadeiypata (case studies) aoToXLWV KoL CUYKEKPLUEVAL

- @®Bopa yrtwviwv MEK otov Azl Xiou

- AlaBpwon pe komwon (Corrosion Fatigue) otov Yekaopd umepBepuou atpaywyol
AHZ Aaupiou Movada

- AlaBpwon amnod ta mpoidvta kavong netpehaiou (Oil ash corrosion) otoug avAoug
AéBnta AHZ ABeplvolakkou

- Flow Accelerated Corrosion AHZ Xaviwv

- Behovoeldng StaBpwon (pitting corrosion) e aywyo tou Siktuou netpeAaiou Tou AHZ
Awonepapdtwyv

- ToABavikn dLaBpwon og cwAnva

OL ootoyxieg HeAETAONKAV OTTIKA, UETAAAOUPYLKA, XNULKA KOL MNXAVIKA TIPOKELUEVOU Va
TPOOSLOPLOTEL O UNXAVIOUOC TIou 08Nynoe o€ aUTEG, Kal va 808oUv CUUPOUAEG OTIG
TIAPOYWYLKEG HovAdeg TnNG AEH yLa tn yeveailoupyd attia Ko Toug TpOmoug anoduyng Toug.

Cutting-edge research in Public Power Corporation S.A.
Kwvotavtivoc Xpuoayng, Aptoteldnc ApBavitng, Avéotng Avaotaoladng,
ANEELOC AekidNng, MTewpylog Mamadakng

AlevBuvon Juvtoviopou Epsuvntikwy Mpoypapudtwy - Anuoota Enyeipnon HAektplopou
A.E.

Abstract

H AEH, w¢ 0 UeYaAUTEPOG EVEPYELOKOC OULAOG TNG XwpPag, SpAcTNPLOTOLEITAL EVEPYA OTOV
KAAS0 TNG €peuvag Kal TNG Kalvotouiag, o éva eupy GpAopo BEUATIKWY TIEPLOXWV. XTOXOG
elval n avamtuén texvoyvwolag os Bépata ayung Tou evepyelokoU TeplBAAAoviog, n
BeAtiwon kat Yndlomoinon twv Asttoupylwy tng oe guBuypdupion pe TG e€elielc Tou
SleBvoUC  EMIXELPNUATIKOU TEPIBAANOVIOG, N QVTLUETWILON KWOUVWVY ylo To ¢GUOCLKO
neptBdAlov, n aflomoinon Twv PuoIKWY MOPWV KOL N UTIOCTAPLEN TOU EPELVNTIKOU €pyou
eMANVIKwY, OAAG Kal SleBvwv, opyoaviopwyv avamtuéng yvwong kal mavermotnuiwv. H
SpaoTNPLOTNTA QUTH QMOTEAEL EUMPAKTN OUVELOPOPA TNG EMLXELPNONG OTO KOWWVLKO
niepBAANov, Kol TRUTOXPOVA LOKPOTIPOBeoUn eMEVOUON OTLG AVOTTTUCCOUEVEC TEXVOAOYIEG,
Kal e€EALEN TWV LEANOVTIKWY OTPOTNYLKWY TNG OTOXWV.

H épeuva otn AEH euBuyp o pLETOL e TOUG ETILXELPNHATIKOUC OTOXOUG: EVEPYELQ, TEPLBAAAOV
Kal BLwoLlpoTNTA, oXeSLAOUOC — KATOOKEUEG — UALKA, PndLakd Kot BLopnyavikd cuothuato /
aodalela kuBepvoxwpou. OL Bepatikeg mepLloxEG evdladEpovtog Exouv kaBoplotel pe Bdaon
ouTtoUg TouG oTOXOUC Kat ivat ot g€Ng:

- AvavewolleGg TNYEG evEpyeLag, Eumva SikTua, HIKpoSiKTua
- Awyeiplon evépyelag

- HAextpokivnon

- Big Data, Texvnti Nonpoouvn, KuBepvoaoddaleia

- Internet of Things, Unmanned Aerial Vehicles

- AmoBnkeuon evépyelag, Emotipun Twv YALKWv




EMANATE 2023 CONFERENCE PROCEEDINGS

- NeptBariov, KukAwkr Owkovopia
- Ybépoyovo

H avantuén, o cuvTovIoUOG KAl N UTTOOTAPLEN TWV SpacTNPLOTATWY £PEUVaC YIVETAL OO TN
AleBuvon ZuvtoviopoU Epesuvntikwv MNpoypappdtwy tng AEH. Emi tou mapodvrtog, n AEH
OUUMETEXEL o Tepimou 40 Eupwmaika kot EBvika €pya, ta omoia kal mapouocialovtol
gmypoppatikd. H AlevBuvon Kévipou Kawvotopiag elval o gpyactnplokog KAASOC tng
ETXELPNONG, KL VG OO TOUG BacikoUg TOTOUG SLe¢aywyn g TUAOTIKWY SOKLWY KOl LEAETWV.

AVTITPLBLKOC XOpaKTNPLOUOC ETUKAAUPEWV ATHOODALPLKOU
WekaopoU pe pAOya MAACUATOC YL XPr)on 0€ oUVONKeC Evtovng

HNXaviknG $Bopag
H. lewpylomoulog, A. Nacadakn, M. lwavvou, K. AvbpeoUAn

EBETAM A.E Mapaptnua ©@npag, 76° YAn E.O. ABnvwv-Aapiag, 32009 Ixnuatdapt
Abstract

H pnxavikn katamovnon UETAAAKWY eE0PTNUATWY gival ouxvo GovOUEVO O BLOUNXOVIKEG
VPOUUEG Ttapaywyne. H mpootaoia twv e€aptnudtwy auvtwy sivatl duvatn pe emkaluPeLg
Bepuikol Pekoopov 2, Ta tov Adyo autd yivetal xprion KpOopATWY Kol cUVOETWY KEPOUO-
METAAALKWV UALKWV WG «Buatalopevo» UALKA yLa TNV POoTooio TOU UMTOCTPWHATOC KAl TNV
av&non Tou xpovou Iwng Tou.

Jtnv epyaocia autr €ylve apxka UeAETN kal BeAtiotomoinon twv cuvBnkwv amdbeong
ETUKAAUPEWV UE TNV TEXVIKN Tou ATpoodalpikol WekaopoU pe pAOya TAACUATOC UE YVWHOVA
TNV TOLOTNTA TG ULKPOSOUAG Kal ThES TIPOodUGOK G TOUC 0To UTOoTpwies. M tn HeAETN auth
xpnotpomnotnOnke HAektpovikr Mikpoaokoria ZApwaong o cuvSUACHO LE OTOLXELOKA avAaAuch
EDS. Kpapata vikeAiou-poAuBdaiviou kat kofaltiou kabBwg kat cuvOeTa UALKA (kapBidla Tou
BoAdpapiou kal Tou XpwHiou o PeTAAAKN UATPA Kal HOAUPBSEVIO UE KpApa VIKEALOU)
XPNOLLOTIOONKAV WG ETUOTPWHLATAL.

3TN GUVEXELA XOpaKTNPLoTNKAV WE TTPOG TNV avTITPLPLKN ToUG cupnepldbopd e SOKLUES pin-
on-disc XpNoLOMoLWVTAG WE avTimaAo UALKO kapRidio Tou BoAdpauiou (WC). Ao Tig SOKLUEC
OUTEC HeTPAONKav o puBuog dBopdc kal o cuvteAeoTAC TPRNAG TNG KABe emkdAuyng.
JuvbuaOTIKA, METPAOELS HIKpookAnpotntog Vickers kal TAong amokOAAnong omd Tto
umooTtpwa (PATTI test) oAokApwoav TN LEAETN. ZUPDWVA LLE TIG LETPIOELG OE EPYACTNPLUKA
Sokipta, ot emukaAUPelg kapPLdiou tou PoAdpapiov epdavicav BeATlwpévn aviitpPikn
CUUTEPLPOPA CUYKPLTLKA LLE AUTH TWV KPAUATWYV VIKEALou — poAuBdeviou kal koBaAtiou aAAd
Kal Tou kapBLéiou tou xpwpiou.
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Texvikec SuvaTtoTNTEC Kol AUCELS TipooTaciag ano ¢pBopd pe
TEXVIKEC Bepkol PEKATOU
H. lewpylomoulog, A. Nacadakn, M. lwavvou, K. AvbpeoUAn
EBETAM A.E Mapaptnua O@npag, 76° yAW E.O. ABnvwv-Aapiag, 32009 Ixnuatapt
Abstract

H texvikn tou Bepuikol PekaopoU eival edpalwpévn edw kal TOAAEG Sekaetieg otnv
TIAYKOO LA BLOUNXOWVLKE TIPOKTLKA KaBwg mpoodépel tn Suvatotnta anobeong, wg diepyaacia
eVvOC¢ Bruatog, erkoAUPewv TIOAWY Kal SLadOPETIKWY UAKWV (UETAAWY, KpOoUATWY,
KEPOLLKWY Kol oUVOeTwv) oe maxn 20-1000 pm, oe HUIKPO XPOVIKO SlAoTnua Kol o€
Sladopetikovc tomoug unootpwudtwv?, EmupdoBeta, n peydAn evehiio the pebodou
anoBeong, wg MPOC TNV TTOAUTIAOKOTNTO OXNHATWY Kol SLO0TACEWV TWV UTIOCTPWUATWY, O
ouvlUAOHO HE TO XaUNAO KOOTOG TNC CUYKPLTIKA E GANEG TEXVLKEG ATTODEONC EMIOTPWHUATWY
gvioxVouv tnv gupeia xprion the o TARBo¢ edopuoywvs.

H mpootaoia PeTaAA KWV e€apTNUATWY amd pnxovikn ¢Bopd sival amod TG edapUOYEC OTIC
omolec o Bepuikog Pekaopog Sivel amoteAeopatikég AVoeL,. MetaAAkd e€aptrpata oe
BlOopNXaVIKEG YPAUUEG Tapaywyng udiotavtal Stadopoug tumoug $Bopdg onwe dBopa
ektpLBng, $Bopd oAicOnong, $pBopd amod mpoomninmtovta cwuatidla KaBwe Kal cuvduaGHoUG
autwv*. Mpootaocia Twv e£aPTNUATWY AUTWVY KAl dpa avEnon tou xpdvou AsLtoupyiag Toug
£XEL WG AMOTEAEOHA TNV aAlENON TWV EVOLAUECWY SLAOTNUATWY UETAED TWV CUVTNPAOEWV Kl
™G SLaKOMNG AETOUPYIOG TWV BLOUNXAVIKWY YPOUUWY TOPOYWYNG. ZUVEKSOXIKA, oL
erukaAUPelg Bepuikol Pekaopol eival Sduvatd va cupParlouv otnv omodoTkOTEPN
TEXVLKOOLKOVOULKA AEITOUPYLO QUTWV TWV BLOPNXAVIWY. 2T CUYKEKPLUEVN €pyacia ylvetal
avadopa oe emikallPelg Bepputkol Pekaopol og mrepuyLla GAeong Blopnxavikol HUAou.

References

1. C. U. Hardwicke, Y-C. Lau, Advances in Thermal Spray Coatings for Gas Turbines and
Energy Generation: A Review, Journal of Thermal Spray Technology 22 (2013) 564—
576.

2. S.Singh, C. C. Berndt, R.K. Singh Raman, H. Singh, A.S.M. Ang, Applications and
Developments of Thermal Spray Coatings for the Iron and Steel Industry, Materials
16 (2023) 516.

3. S-H. Liu, J. P. Trelles, C-J. Li, C-X. Li, H-B. Guo, A review and progress of multiphase
flows in atmospheric and low pressure plasma spray advanced coating, Materials
Today Physics 27 (2022) 100832.

4, P.S.Babu, Y. Madhavi, L. Rama Krishna, G. Sivakumar, D. Srinivasa Rao, G.
Padmanabham, Thermal Spray Coatings for Erosion—Corrosion Resistant
Applications, Trans Indian Inst Met 73 (2020) 2141-2159.

10

—
| —



EMANATE 2023 CONFERENCE PROCEEDINGS

Napaywyn Biwolpwyv Agpomopikwyv Kavoipwy (SAFs) peow
Bloloyknc enmetepyaoiag aepiov ouvBeonc

NwodAaoc Aétotoc M2 AnSa MapaykouSakn M, Kwotavtivoc Atodvioc M)
Navaywwtne Moppéing Y, Nwohaoc I Opdavoudakng ?

) EBviko Kévtpo Epeuvag & Texvoloyikng Avarmtuéng / lvotitoto Xnpikwv ALEpYacLwyv Kot
Evepyelakwv Mopwv, 4o yAW. Ntolepaidag — Mevikol Noookopeiou ‘MmodoodkeLo’,
MtoAepaida 50200
2 Epyactiplo Melétng, ZxeSiaouou, EnipAedng, Métpnong Evepyetakrg Amddoong
Oepuikwy Kal Zuvadwyv MeptBarlovtikwy Eykataotdoewv — Zuykpotnua Eupinou, EBviko &
Kamobiotplakd Mavemniotiuio ABnvwv, EuBola 34400

Abstract

H Alebvng Evwon Asgpopctadopwyv (IATA) éxel BEosl wg otOXO TNV emiteuén HNSevIKWY
EKTIOUMWY AavBpaka €w¢ to 2050, koL €xel mpoodlopioel TNV mapaywyn BLwolpwv
0lEPOTIOPLKWY Kauoipwv (Sustainable Aviation Fuels - SAFs) w¢ tnv mio mMoAAG utooXOUEeVN
OTPATNYLKN, TOUAGXLOTOV BpaxumpoBeopa, yia tn pelwon Twv mepBAAAOVIIKWY EMUTTWOEWV
tou KAGSoul. Ta SAFs amotehoUv TARPN UTOKATAOTOTO TWV CUMBOTIKWY OEPOTIOPLKWV
Kavoipwv (Jet A/A-1), mou mapdyovtol amno BLoLUoUg opoug (m.x. Plopdla) Kol To HeYAAo
TOUC MAEOVEKTNUA ELVOL N CUUBATOTATO UE TNV EKTETAUEVN TPEXOUTa umtodoun (‘drop-in’). H
ToALTIKA TNG EE yia ta Blokavotpa, Omwe amoTUNIWVETAL oTL teAeuTaiegc odnyieg (RED I,
ReFuelEU Aviation), emionuaivel tTnv avaykn mpowBnong kavoipwv and Bloyevr umoAsipparta
(mponypéva Blokavopa)?. OL texvoloyiec mou PBaoilovtal otnv aeplomoinon eival évog
OMOTEAECUATLKOG TPOTIOC LETOTPOTHG BLOYEVWV UTIOAELUUATWY OE a€plo oUVOeanC, To omoio
UE TN OElpd Tou propei va tpododotriostl toAamAég Siepyaoiec cuvBeong kavoipwve. H
KUPLO TTPOKAN G YLOL QUTEG TIC SLEpyaTieg elval n avamtuén texvoloywwv mou Ba e€aodaiilouv
OVTOYWVLOTIKOTNTA TWV TIHPAYOUEVWY BLOKAUGCIUWY HECW TEPLOPLOPOU TOU KOOTOUG
TAPOYWYNG TOUC. XTn Tmapouoa OOUAEL, TOPOUGCLAETAL ML KOLWOTOUO OUVOUAOTIKN
BepuoxnuLkn-Bloxnuiky Siepyaoia mapaywyfi bypwv ‘drop-in’ agpomopLkwv BLOKOUGTHWV?.
Mapéxovtal to oollyla Halag Kol eVEPYELOG TNG TEXVOAOylog, KOBWC KoL TO TPWLUA
TEXVOOLKOVOLKA Kot TEEPLBOAAOVTIKA XAPAKTNPLOTIKA TNG.
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Functional coatings for smooth operation and stable

performance of flat-type solar panels under various conditions
Athanasios Zarkadoulas ¥, John Konstantaras ), Vassilis Stathopoulos Y,
Maria Koukou ', Michail Vrachopoulos

) Laboratory of Chemistry and Materials Technology, National and Kapodistrian University of
Athens, Psachna Campus, GR34400, Evia, Greece.
2 Energy and Environmental Research Laboratory, National and Kapodistrian University of
Athens, Psachna Campus, 34400 Evia, Greece

Abstract

Solar collectors, when exposed to the elements, are vulnerable to factors that lead to
performance reduction such as solid pollutants, dust, and rain. Solar collectors must therefore
operate under harsh conditions while achieving stable performance and high efficiency.
Functional coatings for the glass surface of the collector plate have been proposed as a
solution to aid in the performance stability of solar collectors. In this work, that has been
completed within the framework of “Solar Kit” research project, functional coatings for flat
plate solar collectors have been developed, applied using cold spraying method and have been
tested. The coating sprays do not contain Volatile Organic Compounds (VOCs) because they
are sprayed using water-based emulsions thus reducing the required active substance
concentration and the environmental impact of using VOCs. The effectiveness of the coatings
has been validated by contact angle (CA) measurements. Since the coated surfaces concern
solar absorber plates, low reflectiveness and high transmittance factors are the key evaluation
parameters for achieving maximum solar radiation absorption and avoid performance
degradation of the solar collector. Measurements for the total reflectiveness and total
transmittance of the coatings have been performed showing that total reflection of the coated
glass is lower that the untreated for up to 6 coating layers while the transmission of the coated
glass is improved for up to 3 coating layers. This leads to the conclusion that up to three coating
layers can be applied to the collector’s glass without affecting its performance while
simultaneously improving its anti-pollution and self-cleaning attributes.
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Development of redox stable, bi-functional cathodes for
reversible solid oxide cells
Athanasios Zarkadoulas V), Vassilis Stathopoulos %), Vasileios Kyriakou ¥

) Engineering and Technology Institute Groningen (ENTEG), University of Groningen, 9746
AG Groningen, Netherlands.
2 Laboratory of Chemistry and Materials Technology, National and Kapodistrian University of
Athens, Psachna Campus, GR34400, Evia, Greece.

e-mail: a.zarkadoulas@rug.nl, v.kyriakou@rug.nl

Abstract

The use of fossil fuels is widely considered as the primary cause of global warming due to the
resulting greenhouse gas emissions. This has led to a pressing need to transition towards more
sustainable and environmentally friendly alternative fuels. Solid oxide electrolytic cells (SOECs)
offer an efficient way to recover CO, emissions from heavy industry and transportation that
have been released into the atmosphere. SOECs are known for their high efficiency compared
to other alternatives. Our aim is to develop A-site deficient perovskite materials of exceptional
redox stability and tailored ionic-electronic conducting properties for efficient syngas
production in reversible solid oxide electrolysis/fuel cells, utilizing the reaction
CO; + H,0 2 CO + H; + O,. Several candidate cathode materials have been prepared, utilizing
the LSCM (La, Sr, Cr, X) formulation of perovskite oxide material, with the general formula
La0.755r0.25Cr0.5X0.503-6 (X=Mn, Fe). Several B-site doping strategies in A-site deficient
perovskites have also been employed, with the ultimate goal of studying the formation of
mono- or multi-metallic nanoparticles obtained after exsolution.
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MAOTIKA €Papuoyn KALVOTOUWY ETULKAAUPEWY Kal TTAQVO

Blopnxavoroinaong tng mapaywyng
X. Ketwkidng, MSc, Ap. M. TpappeAng, X. Evayyehou, MEng

EBvIkO Kévtpo Epeuvag kat Texvoloyikng Avamtuéng (EKETA)
Ivatitouto Xnukwy Alepyactwy kal Evepyslokwv Mopwv (IAEM)

Abstract

Jtnv gpyacia auth napouctaletal n mAOTIKA epapUoy TWV KOWVOTOUWY ETUKAAUPEWY Kot
mbava amoteAéopata mou adopouv Tn XpHon Toug Kabwe kal To MAAvo aflomoinong Kat
Blopnxavomoinong tng mapaywyng tous. Mo cuykekptlpuéva Bo avaAuBei n Stadikaocio AAeong
OTEPEOU KAUOLUOU O€ TIUAOTLKO HUAO GAEoNG KaL N Aettoupyia pLag GpuyokevTpng avtAiog e
xpnon yaloktwpatog amoBeiwong. MapdAinAa Ba moapouciactolv avalloel TG00 TOu
KOUGIHOU 000 Kol TOU YOAQKTWHOTOG UE OTOXO TOV MPOCSLopLoUO TNG cUOTOONG KOl TWV
Baclkwv TOuG PUOLKOXNULIKWY XAPAKTNPLOTIKWY. Tautoxpova n gpyacia Ba £0TLAOEL OTIG
AELTOUPYIKEG TTAPOAUETPOUC KOl TOL CNUEL HEYLOTNG HOOPAC TwV BLOUNXAVIKWY LUAWY GAECNC
KOl Twv ovtiotoywv GUYOKEVTPWY aVTALWY, ONMWC autd Tmpocdloplotnkav HEOW
BBALoypadLlkAc avaokomnong. Xtn cuvéxela Bo mapouotactel éva mAavo Sileioduong twv
ETUKOAAUPEWVY OTNV ayopd Kal Blopnxavomoinong tng Mmopaywyng Toug avaAUOoVTOCG TOUG
mBavol¢ meAdrteg, To HEyeDOG TNG ayopdg Kol TOV avtaywviopo, Ba avadepBolv kplolueg
XPNUOTOOLKOVOULKEG TIAPAKETPOL, OTIWE TO KOOTOC £MEVEUONG, TO KOOTOC AstToupylag Kal ot
nipoPAendueveg MWANOCELS, evw Oa MePLlypAdoUV Ol EVOEIKTIKEG TIUEG TWV TIPOPAEMOUEVWV
£006wv kol £€06wvV yla TN Blopnyxavomoinon tng mopaywync. Télog Ba avadepBolv
OCUVOTITIKA KATOLEG SUOYEPELEG TIOU TIAPOUCLACTNKOAV KOTA Tn OSLApKeEld TNG TUAOTLKAG
ebappoync.

Study of magnetic particles in soils from Central Macedonia, N.

Greece
F. Kyriakidis, L. Papadopoulou, N. Kantiranis, V. Melfos

Department of Mineralogy, Petrology, Economic Geology, School of Geology, Aristotle
University of Thessaloniki, 54124, Thessaloniki, Greece

Abstract

Natural processes or human activities can have hazardous effects in soils causing
contamination in some heavy metals. The present study has been carried out to determine
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the morphological and chemical characteristics of the magnetic particles extracted from soil
samples from Central Macedonia, N. Greece.

41 soil samples were collected from different areas of Northern Greece. All samples were dried
and sieved (<150um) and analyzed for 9 major elements with X-ray fluorescence (XRF). Studies
have shown a connection between the heavy metal content of soils and its magnetic particles
(Hu et al. 2007, Jordanova et al. 2003) so the magnetic particles from a subsample of 22
samples with values Fe;0s>8% were extracted from the soils using a hand magnet and
examined with scanning electron microscopy (SEM) coupled with an energy dispersive
spectrometer (EDS) to determine their morphological and chemical characteristics. This
subsample was also analyzed with inductively coupled plasma mass spectrometry (ICP-MS) for
10 trace elements that were extracted by the aqua regia method according to ISO 11466.

SEM-EDS revealed the presence of crystal shaped magnetic Fe-rich particles of minerals such
as magnetite and chromite. The chemical analyses of the samples determined high values of
Cr, Ni, As and Pb in some spots of the study area.

The geological formations of the study area vary including ultramafic rocks, sedimentary rocks
as well as metamorphic rocks (Mountrakis, 2020). The chemical composition of the soil
samples was mapped and compared to the geology of the study area. High values of Cr and Ni
are associated to ultramafic rocks and high values of As are associated to hydrothermal activity
pointing to geogenic origin. High values of Pb are probably associated to human activities in
the area pointing to anthropogenic origin.
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Abstract

In harsh and corrosive industrial environments, steel parts and equipment can degrade rapidly,
leading to reduced performance, shorter lifespan, and increased repair or replacement costs
[ To address this issue, functional coatings can be applied to provide protection against
corrosion and fatigue >®, resulting in prolonged lifespan, reduced material waste, and
improved resource economy. In this study, the effectiveness of three types of functional
coatings applied via thermal spraying to carbon steel was evaluated. The first coating was a
nickel-based commercial corrosion-resistant metallic alloy powder called Diamalloy, the
second was WOKA powder, and the third was Alumina powder. The coated specimens were
sealed to reduce porosity and further functionalized through gas phase deposition of
trichloro(1H,1H,2H,2H-perfluorooctyl) silane as described previously ). Electrochemical
measurements, and contact angle studies were then conducted to assess the coatings'
effectiveness under harsh corrosive conditions with sulfates present.
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Abstract

Industries can benefit from utilizing low-temperature waste heat as an energy source, but its
recovery is challenging due to the need for specific materials that can withstand below dew
point temperatures and corrosive flue gases [1,2]. To address these obstacles, durable bi-
functional coatings are crucial, because the coatings that exhibit characteristics like super-
hydrophobicity [3], dropwise condensation (DwC) [4], and corrosion protection [5], can
notably improve the efficiency waste heat recovery systems. Specifically, avoiding filmwise
condensation (FwC) and augmenting dropwise condensation (DwC), can lead to improvements
in the rate of water condensation and heat transfer [6]. This research focuses on the
development and evaluation of such bi-functional coatings that exhibit superior durability,
superhydrophobicity, and corrosion protection for 304 stainless steel. These coatings exhibit
limited interaction with corrosive aqueous media, demonstrated by a high contact angle
(157.8°) and low roll-off angle (2.6°). Additionally, the coated specimens can efficiently
condense humidity in a dropwise manner and withstand continuous condensation for 120
hours. The coatings also display thermal shock and wear resistance while providing 91.4%
corrosion protection efficiency.
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Circular Economy: From concept to implementation, agri-food
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Abstract

The consumption of natural resources and waste production raises questions and
concerns for the global scientific community and government decision-makers. This
work provides information related to the concept of the circular economy and how
the transition from a linear to a more circular system would prove to be a particularly
sustainable practice in resource and waste management, ensuring the sustainable use
and minimized consumption of resources, but also reduced production, the reuse
and the controlled disposal of waste as nutrients of a subsequent system. European
Union supports the actions and provides the Action Plan, regarding the sustainable
policy, as well as the expected goals from this activity. The work provides information
regarding the principles of the circular economy in the agri-food sector as well as the
the necessity of its application to address the existing challenges that the specific sector
must face and the benefits that can arise from such a transition.
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Abstract

In this work, we report results on an innovative Carbon-based nanofluid suitable for increased
light radiation absorption . The innovation resides on the interaction mechanisms of light
photons with the nanoparticles, focusing on photon trapping inside the nanoparticles, thus
taking advantage of their consecutive inelastic scattering ' with their inner walls, until they
deliver most of their energy. Sizes and shapes of the nanoparticles are of major importance. A
quick estimation considering photons’ wavelengths to be captured, e.g. for visible spectrum
lengths around 560 nm or near IR, the nanoparticles’ cavities must have diameters around
600nm or more. Consequently, combinations of different sized nanoparticles are considered,
in addition to their sizes and shapes. A second important parameter is the phonons creation
(few um), related with the nano-particles’ lengths. Also, these phonons must be able to
propagate. We adopted a low thermal conductivity liquid and a “thermal conduction path”
related with a percolation threshold that correlates with the optimum concentration of the
nanoparticles. The intrinsic nanoparticles’ thermal conductivity of the material is also
important. Preliminary experiments provided very promising results.
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Greenhouse heating and cooling performance assessment using
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Abstract

Recent EU legislation and proposals concerning the gradual phase-out of refrigerant
substances with either high GWP or negative impact on human health (F-gas regulation, PFAS
ban), lead to the promotion of carbon dioxide (R744) as the most viable and long-term
refrigerant alternative for the refrigeration and air-condition systems. In the meantime, the
integration of RES in the refrigeration configurations seems necessary for the climate
neutrality EU goal by 2050 (Green Deal). The current study presents a theoretical energy
analysis of a novel ground-source heat pump with R744 refrigerant for covering the heating
and cooling needs of a greenhouse plant in the Psachna region. The proposed arrangement
uses a vapor ejector for the reduction of the working compression ratio, plus it integrates a
swallow geothermal heat exchanger for heat rejection and absorption during the summer and
winter periods respectively. The energetic assessment uses validated numerical models
developed in MATLAB using CoolProp library. Results show efficiency rates increment up to
16% for the heating mode and up to 13% for the cooling mode respectively for the proposed
topology compared to a conventional air-cooled system. The average annual improvement of
COP is 7%, which leads to electricity savings of 59.48 MWh/year in comparison to the
conventional case.

Implementation of green special processes in aerospace industry
Nikolaos Vourdas ), Maria Aptoglou ) and Vassilios Stathopoulos

) Training Directorate, Hellenic Aerospace Industry S.A.
) National and Kapodistrian University of Athens, Greece

Abstract

Special processes in aircraft and aircraft engines Maintenance Repair and Overhaul (MRO)
are processes that require specific and advanced skills, equipment, and detailed procedures
to ensure the quality and safety of the maintenance work. Such special processes include,
but not limited to, Welding, Surface Engineering & Chemical Processing, Electronics
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manufacturing, Composites, Elastomer Seals, Heat Treatment, Thermal Spraying, Materials
Testing & Inspection, Nonconventional Machining, Non-destructive Testing etc.

In order to minimize the environmental impact of aircraft MRO and therefore the
environmental impact of the aircraft in total, green special processes should be developed
and implemented [1-5]. To this end, aerospace industries should focus not only on the
development of the special processes, but also on the development of the respective
Training Curricula through which employees will be trained on these chemical processes.
These Curricula ought to be suitable for continuing Vocational Educational Training (cVET)
and comply to the pertaining peculiarities, since they will be offered not only to new, but
also to experienced personnel.

We present this route, after the phase of technology maturation. Revisiting the respective
Occupational Profiles and developing Curricula in order to train personnel to be competent
for these technologies. We also outline an example for the drag-out in chemical processes

[1].
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MNapaywyr «mpdclvou» UOPOYOVOU A0 TO VEPO KATA TNV
QAKTVORBOANCN TPOTIOTIOLNLEVWY VAVOOWHATIOlwV Titaviag pe
NALAKO PWC

Navaywwtng TleBelekidng, Xplotiava A. MntoomoUAou

Epyaotrplo Avopyavng Xnueiag, Tunpa Xnueiog, EBviko kal Kamodiotplako MavemniotrpLo
ABnvwv, NavenotnulounoAn, Zwypadou 15771, EAAASa

Abstract

Me Tnv evepyelokn Kplon va pnv amnoteAel mMAEov PeANOVTIKO oevaplo aAAA va emnpedlel Tnv
kabnuepwotnta OAwv, n oaflomoinon evaAOKTIKWY Kouoipwy Kplvetal avaykaio. To
ubpoydvo amotehel pla WBavik emdoyr Kouoipou KaBwg £xel Heydlo evepyelakd
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TIEPLEXOUEVO, EVW N KaWon Tou Tapdyel pndevikd meptBarlovtikd amotvnwual. Evag and
TOUG TAE0OV UTIOOXOUEVOUG TPOTOUG TOpaywyng udpoyovou eival N GpwToKATAAUTIKA
Sldomoon Tou veEpoU E XPron VAVOSOUNUEVWY NULAYWYWV KAl TNV akKTvoBoAncr Toug Ue
nAakd dwg?. To Slofeiblo tou Ttaviou (TiO;) amotehel évav eupéwg peAeTnuévo
dWTOKATAAUTN TTOU XapaKkTnpilletal amo xounArn ToSKOTNTA KaLl LeyAdAn XnHLKn otabepotnta,
ME TNV Opdon TOU OHWC va TeploplleTal amod ToVv yprHyopo avacuVOUAOUO Twv
dwronapaydpuevwy Goptiwv Kot TV arnoppddnon oto eyyug umeptwdeg.

Jtnv mapouca HeAETN avamtuxOnke pla xapnAol KOOTOUC OUVOETIKN mopela ywa TNV
Tlapaywyr vavoowuatdiwy titaviag (TiO,) Tpomomnolnuévwy pe XaAko (Cu). O xapaktnplopog
TOUC €yLVE e cuVOUAOUO TEXVIKWY, OTwG TeplBAacipeTpia aktivwy X (XRD), pacuatookomioa
UV-Vis, PL, IR-ATR kol Raman kaBwg Kal NAEKTPOVIKA HIKpookomio cdpwong (SEM). H
Suvatotnta  amoppodnong Toug oto Ppacuo Tou opatol afloloynbnke HEOW TNG
anokodounong TNG XPWoTkNG MTiAe Tou MeBuleviou katd tnv akTvoBOAncr Toug e AQUTTES
LED. H Spactikdtnta Toug otnv GWTOKATOAUTIKN SlAomacn Tou vepoU yla TV Tapaywyn
VSpoyovou HeAETHBNKE o€ SLAPOPETIKA VPN UNKWV KUUATOC TNG NALOKAG oKTlvoBoALag, evw
TIPOOSLOPIOTNKE N CUYKEVIPWON TOU XAAKOU Tou 08AYNOE TO KATAAUTIKO CUOTNUO OTN
pEylotn SpaoTikoTnTa.

Acknowledgements

H nmapovoa épeuva cuyxpnuatodoteital anod tov Edikd Aoyaplacud Epsuvwy tou EKMNA kat
MECOWw Tou Emiyxelpnolokol Mpoypappuatog «AVTAYWVIOTIKOTNTA, EmxelpnuatikdtnTa Kal
Kawotopia (EMAVEK) EZMA 2014-2020», (ENZ: 5131364), oto mAaiowo tng Spdong «EPEYNQ-
AHMIOYPIQ-KAINOTOMQ», mou €xeL ouyxpnuatodotnBel amd to Eupwmaikd Taueio
Nepidepetakng Avamtuéng (ETMA) kat and EBvikolg Mopoug.

References

1. K. Maeda, K. Domen, Photocatalytic Water Splitting: Recent Progress and Future
Challenges, The Journal of Physical Chemistry Letters 18 (2010) 2655-2661.

2. S. Grushevskaya, I. Belyanskaya, O. Kozaderov, Approaches for Modifying Oxide-
Semiconductor Materials to Increase the Efficiency of Photocatalytic Water Splitting,
Materials 15 (2022) 4915.

3. M. Khairy, W. Zakaria, Effect of metal-doping of TiO2 nanoparticles on their
photocatalytic activities toward removal of organic dyes, Egyptian Journal of
Petroleum 4 (2014) 419-426.

Bioenergy production from tannery waste via a single-chamber

Microbial Fuel Cell with steel anodes and Escherichia coli (E. coli)
Pavlos K. Pandis %), Maria G. Savvidou ?™) Diomi Mamma ', Georgia
Sourkouni @, Nikolaos Argirusis ¥, Vassilis N. Stathopoulos ), Christos

Argirusis Y
) Laboratory of Inorganic Materials Technology, School of Chemical Engineering, National
Technical University of Athens, 9 Heroon Polytechneiou St., Zografou Campus, 15773 Athens,
Greece
(2) Biotechnology Laboratory, School of Chemical Engineering, National Technical University of
Athens, 9 Heroon Polytechneiou St., Zografou Campus, 15773 Athens, Greece
3 Clausthal Centre for Materials Technology (CZM), Clausthal University of Technology,
Leibnizstr. 9, 38678 Clausthal-Zellerfeld, Germany

22

—
| —



EMANATE 2023 CONFERENCE PROCEEDINGS

) mat4nrg GmbH, Clausthal-Zellerfeld, Germany
©®) Laboratory of Chemistry and Materials Technology, Department of Agricultural
Development, Agrofood and Management of Natural Resources, National and Kapodistrian
University of Athens, Psachna Campus, GR34400, Evia, Greece.

Abstract

Microbial Fuel Cells (MFCs) are gaining popularity as cutting-edge biochemical reactors that
consume waste substrates in order for the electrogenic bacteria and/or enzyme cultures to
produce electricity and, simultaneously, to lower environmentally hazardous values of wastes.
Many different anodic and cathodic electrodes with many variants have been employed in
MFC designs, with ceramic and metal-based electrodes gaining favor over state-of-the-art
electrodes [1-4]. In this research, a single chamber microbial fuel cell was operated with
commercial steel sponges as anode electrodes, and ceramic electrodes as a cathode, whilst
the use of Escherichia coli (E. coli) bacteria was evaluated as the bacteria for treating tannery
waste. Stainless steel electrodes outperformed carbon felt in terms of power generation and
COD tannery treatment. A COD decrease of almost 80% was achieved with stainless steel
followed by an increased power output of 50% in comparison with carbon-felt electrodes.
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Abstract

Metal oxides exhibit a wide variety of physicochemical characteristics, closely related to their
composition enabling them as versatile materials in heterogeneous catalysis [1-6]. Their
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interaction with other oxides as mixed systems or support can further modulate their
properties. In the case of manganese oxides, they are known as efficient catalysts due to the
different available oxidation states of manganese and their catalytic properties can be further
modified or improved when manganese oxides are prepared as mixed systems with other
metal oxides or when special structural features are introduced. In this work manganese-
based mixed oxides are discussed for their properties and their structure and composition
effect on their catalytic performance in typical redox reactions. Such structural features are
introduced by the synthesis method applied and both composition and structural
characteristics can be used to control the catalytic performance. By synthesizing rare earth,
transition metals and or alkaline earth can be introduced towards mixed systems and
perovskite structure formation [7-11].

References

1.

P.K. Pandis, D.E. Perros, V.N. Stathopoulos, Doped apatite-type lanthanum silicates in
CO oxidation reaction, Catalysis Communications, 114 (2018) 98-103.
https://doi.org/10.1016/j.catcom.2018.06.017

V. Cortés Corberan, V. Rives, V. Stathopoulos, Chapter 7 - Recent Applications of
Nanometal Oxide Catalysts in Oxidation Reactions, in: V.A. Sadykov (ed.) Advanced
Nanomaterials for Catalysis and Energy, Elsevier, 2019, pp. 227-293.
https://doi.org/10.1016/B978-0-12-814807-5.00007-3

V. Stathopoulos, V.N., Costa, C.N., Pomonis, P.J., Efstathiou, A.M., The CH4/NO/O2
“Lean-deNOx” Reaction on Mesoporous Mn-Based Mixed Oxides, Topics in Catalysis,
16-17 (2001), 231-235. https://doi.org/10.1023/A:1016680125242

Z. Savva, K.C. Petallidou, C.M. Damaskinos, G.G. Olympiou, V.N. Stathopoulos H2-SCR
of NOx on low-SSA CeO2-supported Pd: The effect of Pd particle size, Applied
Catalysis A: General 615 (2021) 118062.
https://doi.org/10.1016/j.apcata.2021.118062

V.N. Stathopoulos, V.C. Belessi, A.K. Ladavos, Samarium based high surface area
perovskite type oxides SmFel-XAIXO3 (X= 0.00, 0.50, 0.95). Part II, Catalytic
combustion of CH4, Reaction Kinetics and Catalysis Letters 72 (2001) 49-55.
https://doi.org/10.1023/A:1010576329475

V.N. Stathopoulos, V.C. Belessi, A.K. Ladavos, Samarium based high surface area
perovskite type oxides SmFe1-XAIXO3 (X= 0.00, 0.50, 0.95). Part I, synthesis and
characterization of materials, Reaction Kinetics and Catalysis Letters 72 (2001) 43-48.
https://doi.org/10.1023/A:1010524312637

V. N. Stathopoulos, D.E. Petrakis, M. Hudson, P. Falaras, S.G. Neofytides, P.J. Pomonis,
Novel Mn-based Mesoporous Mixed Oxidic Solids, Studies in Surface Science and
Catalysis 128 (2000), 593-602. https://doi.org/10.1016/S0167-2991(00)80065-8

T. Kuznetsova, T. Kriger, Y. Chesalov, A. Boronin, A. Ishchenko, P.K. Pandis, V.
Krivensov, G. Litvak, T. Larina, V. Sadykov, V.N. Stathopoulos, Specific structural
features of LnZrOx (Ln: La, Sm) mixed oxides prepared by different methods,
Progress in Natural Science: Materials International, 28 (2018) 437-446.
https://doi.org/10.1016/j.pnsc.2018.07.007

V.N Stathopoulos, V.C. Belessi, T.V. Bakas, S.G. Neophytides, C.N. Costa,P.J. Pomonis,
A.M. Efstathiou, Comparative study of La—Sr—Fe—0 perovskite-type oxides prepared
by ceramic and surfactant methods over the CH4 and H; lean-deNOx, Applied
Catalysis B: Environmental 93 (2009) 1-11.
https://doi.org/10.1016/j.apcatb.2009.09.003

24

—
| —


https://doi.org/10.1016/j.catcom.2018.06.017
https://doi.org/10.1016/B978-0-12-814807-5.00007-3
https://doi.org/10.1023/A:1016680125242
https://doi.org/10.1016/j.apcata.2021.118062
https://doi.org/10.1023/A:1010576329475
https://doi.org/10.1023/A:1010524312637
https://doi.org/10.1016/S0167-2991(00)80065-8
https://doi.org/10.1016/j.pnsc.2018.07.007
https://doi.org/10.1016/j.apcatb.2009.09.003

EMANATE 2023 CONFERENCE PROCEEDINGS

10. C.E Salmas, V.N. Stathopoulos, P.J. Pomonis, G.P. Androutsopoulos, Pore
Structure—Chemical Composition Interactions of New High Surface Area Manganese
Based Mesoporous Materials. Materials Preparation, Characterization, and Catalytic
Activity, Langmuir 18 (2002), 423-432. https://doi.org/10.1021/1a010340d

11. V.N. Stathopoulos, V.C. Belessi, C.N. Costa, S. Neophytides, P. Falaras, A.M. Efstathiou,
P.J. Pomonis, Catalytic activity of high surface area mesoporous Mn-based mixed
oxides for the deep oxidation of methane and lean-NOx reduction, Studies in Surface
Science and Catalysis 130 (2000) 1529-1534. https://doi.org/10.1016/S0167-
2991(00)80417-6

Preparation of super-hydrophobic surface: Study on the Effects

of Sandblasting stainless steel
Paraskevi Nanou °) Pavlos K. Pandis ?) Athanasios Zarkadoulas )
loannis Konstantaras 2 loannis Tsilikas 3 Ilias Katis *), Despoina
Almpani ¥, Vassilis Stathopoulos )

) Laboratory of Chemistry and Materials Technology, Department of Agricultural
Development, Agrofood and Management of Natural Resources, National and Kapodistrian
University of Athens, Psachna Campus, GR34400, Evia, Greece.

2 NCSR “Demokritos”, Institute of Nanoscience and Nanotechnology, POB 60228, 153 10
Agia Paraskevi, Attiki, Greece
) physics Department, National Technical University of Athens, Zografou Campus, 15780
Athens, Greece
4 Cos Hellas Ltd, Mechanical Workshop, Palaion Faliro, 17564, Athens, Greece
®)University of Thessaly, Gaiopolis Campus — Ring Road of Larissa-Trikala, GR41500 Larissa
Greece

Abstract

Due to the vast range of applications, there has been a lot of study into creating surfaces with
hydrophobic and self-cleaning properties. Such surfaces lessen the need for cleaning and
maintenance by promoting the dropwise condensation effect. Controlling the surface shape
and energy is essential for producing super-hydrophobicity. Surface energy relates to the
chemical interactions between the surface and the surroundings, whereas surface
morphology refers to surface roughness and microstructure. The main goal of this work was
to develop super-hydrophobic surface morphology on sandblasted stainless steel 304 samples.
At first, the effect of the sandblasting procedure was estimated by using four different Al203
as blasting medium with a range of particle size from 53-425 um. Smaller particle sizes of the
blasting media led to increased roll-off angles. Furthermore, the sandblasted specimens were
coated by CVD with trichloro(1H,1H,2H,2H-perfluorooctyl) silane, leading to super-
hydrophobicity in all specimens. Finally, water condensation experiments showed that low-
range particle size blasting media with CVD coatings enhanced dropwise condensation. The
findings of this study may open the door to creating extremely effective self-cleaning surfaces
in various industries [1-5]
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