ECCS The 3rd International
Electronic Conference

on Catalysis Sciences
23-25 April 2025 | Online

Program and Abstract Book



Organizers

WVI\D\Py catalysts

Media Partners

WY nanomaterials

Jé(\l molecules

e s — Slovensko kemijsko drustvo
GO ?:LL'::L&E (, Slovenian Chemical Society

sciforum.net/event/ECCS2025
HECCS2025



The 3rd International
Electronic Conference on

Catalysis Sciences
23-25 April 2025 | Online



23-25 April 2025
Online
Organizing Committee

Conference Chair
Prof. Dr. Evangelos Topakas

Session Chairs

Prof. Dr. Albin Pintar

Prof. Dr. Dominic R. Alfonso
Prof. Dr. Donald Tryk

Prof. Dr. Francesco Mauriello
Prof. Dr. Frank Hollmann
Prof. Dr. Guido Busca

Scientific Committee

Dr. Albert Poater

Dr. Anthi Karnaouri

Dr. Catia Cannilla

Dr. Helena Yuan Wang
Dr. Jiefang Zhu

Dr. Konstantin Luzyanin
Dr. Laszl6 Poppe

Dr. Marco Martino

Dr. Monica Baia

Dr. Roberto Fiorenza
Dr. Sergey A. Grigoriev
Dr. Sergio Nogales-Delgado
Dr. Shihui Zou

Dr. Yaxin Chen

Organised by

Conference Secretariat
Email: eccs2025@mdpi.com

The 3rd International Electronic
Conference on Catalysis Sciences

Prof. Dr. Keith Hohn

Prof. Dr. loannis Konstantinou
Prof. Dr. Jean-Francois Lamonier
Prof. Dr. Jingrun Ran

Prof. Dr. José R. B. Gomes

Prof. Dr. Narendra Kumar

Prof. Dr. Vincenzo Baglio

Prof. Dr. Antonio Zuorro

Prof. Dr. Bo Weng

Prof. Dr. Helder T. Gomes
Prof. Dr. Jana Pisk

Prof. Dr. Laura Orian

Prof. Dr. Lifeng Dong

Prof. Dr. Narendra Kumar
Prof. Dr. Rabah Boukherroub
Prof. Dr. Richard C. Holz
Prof. Dr. Rong Shi

Prof. Dr. Rory Waterman
Prof. Dr. Rubén Mas-Ballesté
Prof. Dr. Salah Stiriba

Prof. Dr. Xingfu Tang



a 23-25 April 2025 The 3rd International Electronic

Online Conference on Catalysis Sciences

Table of Contents

L L= CoToTq g L= oYy TR 4 =N O 1 - | 1
KEYNOLE SPEAKETS......c..eiiiiiiiciirii ittt sse st s s e s e e e e e e st et e e e e se e st e e st e e seease e sn e sn e e eannensnnan 3
INVItEA SPEAKETS .....eiriiiriireirr et et es e e e s e s e e e e s e e e e e e e e e e e e se e s me s sme s sme s sme s smn s smn s smn s smnsmnssns 4
Program at @ GIANCE .......ccceceiicerrrrrrsirsisssss s sessss s s s ssss s ssns s s s s e ssnesms s s saessmesnsssessnesmesssssesnssnsanees 5
ECCS 2025 PrOQramM......cccceeuesersersmrsssssssssrsssssssssssssssssssssssssssssssssssssmssssssssssssssssssssssnssnsssssssssnssssssssssssassnsss 6
Session A. Catalytic MaterialS.......c ettt s s s s sme s e s 1
Session B. Environmental CatalySis ..o e ccrr e s e s e sess s s s s see s e e e 44
Session C. PhotoCatalySis......ccviiirrrrrirr et sers e rs e rs e e e e e e e e e s s s s s s 68
SeSSIiON D. EleCtroCatalySiS....cciio it rct st s s rees s s s s s sss s sssssme s e s e e s e e s s s s e 102
SeSSIioN E. BioCatalySiS .......ccoivi ittt ccsr s s s e see s e s e e e e s 116
Session F. Biomass CatalySiS ........cc i iiiriircirecsrsnssssss s s s s sesssesssesssmsssesssmessmsssmessmessmessmessmas 127
Session G. Industrial CatalySiS. ...ttt s s s e e 140

Session H. Computational CatalySiS .....cccurmrrrimrrrrmrminsmmsssissnsrssmssssasssssssssssssssmsssssssssssssssnssssnssssasesss 147



Session A. Catalytic Materials

sciforum-115646: Valorisation of waste cooking oils
through [HMIM][HSO4] ionic liquid-catalysed
biodiesel conversion

Paulo Brito * Heloisa Diniz, Ana Queiroz and Anténio E. Ribeiro

CIMO, LA SusTEC, Instituto Politécnico de Braganca, Campus de Santa Apolonia, 5300-253 Bragancga, Portugal

Biodiesel consists of a mixture of fatty acid methyl esters (FAMEs) and is produced by
processing vegetable oils or animal fats. Oil sources, not competing with the food market, such as
waste cooking oils (WCOs), can be used, and ionic liquids (ILs) are promising catalysts, since they
promote esterification/transesterification reactions to biodiesel. The objective was to study
biodiesel production using 1-methylimidazolium hydrogen sulphate IL ((HMIM][HSO4]) as a
catalyst in esterification/transesterification reactions with methanol, for oleic acid (OA) and
simulated high acidic oils, in mixtures of 40%(w/w) OA to 60%(w/w) WCO. The IL recovery
procedure was also assessed using water as solvent. Biodiesel production was carried out on two
heating plates with automatic temperature control and magnetic stirring (IKA, digital C-MAG HS4
model, and VWR, VMS-C4 model). A centrifuge (SIGMA, model 2-4) was used for phase
separation. Samples were dried in an oven (CIENTIFIC, series 9000) and all masses were
measured on an analytical balance (accuracy: £0.0002g and maximum: 210g; AE, ADA 210/C).
FAME content was determined by GC (SHIMADZU, Nexis GC 2030), with FID, an AOC-20i
autoinjector and an Optima BioDiesel F capillary column (30mx0.25mm). Analyses were carried
out by FTIR with a Perkin Elmer equipment, Spectrum Two, and an ATR universal accessory.
Reaction conditions were as follows: 65°C, 4 hr, raw-material/methanol molar ratio 1:10, and
10%(w/w) IL load. Using OA as the raw material, an acidity drop conversion of 81.2% was obtained.
After seven reaction cycles, the conversion dropped to 69.4%, while the FAME content decreased
from 64.7% to 57.5%. For WCO, a conversion of 45.6% was obtained and after nine reaction cycles
it decreased to 27.2%, while the biodiesel FAME content decreased from 24.1% to 14.0%. The FTIR
correlation between initial and final IL samples was 99.3% for OA and 90.0% for WCO, showing
that the recovery method is efficient. For these operating conditions, IL only promotes
esterification reactions.
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