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Day-1

PLENARY PRESENTATIONS

Design, Preparation and Characterization of Photofunctional Materials Based on Energy-
resolved Distribution of Electron Traps

Bunsho Ohtani

Hokkaido University, Japan

Single-Atom Catalysis: Opportunities and Challenges

Tao Zhang

Chinese Academy of Sciences, China

Electrocatalysis: Role and Prospects to Defossilize Chemical and Energy Production

Gabriele Centi

University of Messina, Italy

Microfluidic Catalytic Processing based on Multi-phase Designer Solvents to Automate 
Purification and Recycling Reactants 

Volker Hessel 

School of Chemical Engineering and Advanced Materials, University of Adelaide, Australia 

Abstract:

We have developed a biomimetic processing concept that aims to develop flexible compartments 
for integrated reactions in a way as organelles (vacuoles) in a cell do. The compartments are formed 
by self-organising media by multi-phase designer solvents or alternatively, by polymersomes or 
Pickering emulsions. In this way, cascade reactions may be run automatically in just one reactor 
(ONE-FLOW), which is compartmented to the complexity needed. We targeted the synthesis of 
major active pharmaceutical ingredients such as capecitabine and rufinamide. The presentation 
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will show an overview of the large-scale project ONE-FLOW, centred around own 5 years 
work together with four research groups. Particularly, it the following will be shown: (1) the 
new catalytic processing concept with its new opportunities in catalyst/rrreaction recycling and 
product purification, (2) the use of solubility modelling for finding the best (designer) solvents 
out of a myriad of choices, (3) the performance/opportunity and problems at a model reaction 
with an organocatalyst and a biocatalyst, (4) the performance/opportunity and problems at a 
model reaction with enzyme catalyst, (5) a life cycle assessment for an industrial process (3-step 
ibuprofen) with an enzyme catalyst under favourable assumptions and tailored to the idea, (6) a life 
cycle assessment for an industrial process (1-step or 2-step rufinamide) under reported industrial 
conditions and not ideally tailored to the idea, using a reactive ionic liquid as combined solvent-
catalyst and (7) a comparison of all classes of designer solvents per life cycle assessment impact 
category; the latter comprises ionic liquids, scCO2, fluorous solvents, thermomorphic solvents, 
and deep eutectic solvents. 

Biography:

Hessel studied chemistry at Mainz University/D. 1994: Institut für Mikrotechnik Mainz/- Germany 
(Director R&D); 2005: Professor Eindhoven University of Technology/NL; 2018: Deputy Dean 
(Research), Professor University of Adelaide, Australia; 2019: part-time professor University 
of Warwick/UK. He is author of 529 peer-reviewed publications (h-index: 77). He received the 
AIChE Excellence in Process Development Research Award, IUPAC ThalesNano Prize in Flow 
Chemistry, and all EU’s research excellence grants (ERC Advanced/Proof of Concept/Synergy, 
FET OPEN). He was authority in a 35-teamed Parliament Enquete Commission "Future Chemical 
Industry” and is Research Director of the Andy Thomas Centre for Space Resources.

Thematic Presentations

Hydrogen: The Saviour for Climate Change & Net Zero

Ganapati D. Yadav

Institute of Chemical Technology, Nathalal Parekh Marg, Matunga, INDIA 

Abstract:

The over-use of oil products has done a great damage to the environment. The crude oil-based 
economy for the manufacture of fuels, chemicals and materials will not have a sustainable future 
and to mitigate the CO2 emissions need innovative approach and policies. A major emphasis is on 
either converting biomass into low-value, high-volume biofuels or refining it into a wide spectrum 
of products. Using carbon for fuel is a flawed approach and unlikely to achieve any nation’s 
socioeconomic or environmental targets. Biomass is chemically and geographically incompatible 
with the existing refining and pipeline infrastructure, and biorefining and biofuels production in 
their current forms will not achieve economies of scale in most nations. Synergistic use of crude 
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oil, biomass, and shale gas to produce fuels, value-added chemicals, and commodity chemicals, 
respectively can continue for some time. However, carbon should not be used as a source of 
fuel or energy but be valorized to other products. In controlling CO2 emissions, hydrogen will 
play a critical role. Hydrogen is best suited for converting waste biomass and carbon dioxide 
emanated from different sources, whether fossil or biomass into fuels and chemicals as well as it 
will also lead, on its own as energy source, to the carbon negative scenario in conjunction with 
other renewable non-carbon sources. This new paradigm for production of fuels and chemicals not 
only offers the greatest monetization potential for biomass and shale gas, but it could also scale 
down output and improve the atom and energy economies of oil refineries.

Biography:

G. D. Yadav, Emeritus Professor of Eminence and Former Vice Chancellor, Institute of Chemical 
Technology, Mumbai, was conferred Padma Shri, the 4th Highest Civilian honour by the President 
of India. He has produced 103 Ph.D., 125 Masters, 43 PDF, 470 publications, 109 patents, with 
h index 62, i10 index 292, 13800+ citations. He is an elected fellow of all national science and 
engineering academies in India, TWAS, RSC, IChemE, IIChE and is the President of Indian 
Chemical Society. He is Adjunct Professor at University of Saskatchewan, Canada, RMIT 
University and Conjoint Professor, University of New Castle, Australia and has been associated 
with several committees of the central and state governments. He has received several awards 
for contributions to Green Chemistry & Engineering, Catalysis, Chemical Engineering, Energy 
Engineering, Biotechnology, and Nanotechnology.

Continuous Catalytic Process for Biomass Conversion

Christophe Len

PSL University, France

SEDIMATERIAUX: Sustainable Development of Dredged Sediments

Nor Edine Abriak

IMT Lille-Doua, France
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Hydrogen Production by Microwave Catalytic Dry Reforming of Natural Gas

Jamal Chaouki

Polytechnique de Montréal, Canada

Oral Presentations

Session-1: Catalysis: Energy, Materials & Chemical Synthesis

Hydrodeoxygenation of Model Biomass Oxygenate Mixtures: Evidence of Crossreactivity 
over Pt/HY Catalyst

Vallabh Prabhudesai1, J.V. Jayarama Krishna2 and R. Vinu3

1,2,3Department of Chemical Engineering & National Center for Combustion Research and Development, 
Indian Institute of Technology Madras, India 

Abstract:

The production of liquid hydrocarbon fuels by the means of biomass fast pyrolysis has attracted 
considerable attention in the recent past. However, the so produced bio-oil contains high amount 
of oxygenated reactive compounds, which limits its direct application as a fuel. Several catalytic 
processes have been assessed for bio-oil upgradation, including aldol condensation, esterification, 
ketonization, and hydrodeoxygenation (HDO). Among these, HDO is considered as an effective 
process, as it can produce fuels more akin to conventional fossil-based ones. Bio-oil HDO is 
usually conducted at H2 pressure up to 200 bar and temperature up to 450 °C. Understanding 
the reaction chemistry and reaction kinetics of real bio-oil HDO is complicated owing to the 
huge number of organic compounds present in it. As systematic understanding of the competing 
reaction pathways involved in the formation of key products from HDO requires the use of bio-
oil model compounds. In spite of the extensive research conducted, most of the works deal with 
the HDO of individual bio-oil model compounds. Owing to the complex composition of bio-
oil, cross-reactions / interactions among the different model compounds are overlooked when 
single model compounds are used. With the aim to gain better insights of cross-reactions among 
different model oxygenates and their effect on the catalyst activity, this work investigates the 
HDO of mixtures of bio-oil model compounds, viz., guaiacol, acetic acid, and furfural, on Pt/
HY catalyst. The effect of Si/Al ratio of HY zeolite on guaiacol conversion and the degree of 
deoxygenation was investigated to screen the catalysts. Furthermore, the effects of temperature, 
H2 partial pressure, and reaction time on the degree of deoxygenation and the product distribution 
were studied for different model compound mixtures using Pt/HY(5:1). Conversion and the degree 
of deoxygenation decreased when HDO of guaiacol was performed in the presence of acetic 
acid and furfural, which is attributed to the competitive adsorption of oxygenates on the catalyst 
surface. The products of interaction from HDO of guaiacol + acetic acid were guaiacol acetate 
and ethyl catechol, and these were observed at temperatures >270 °C. Contrastingly, the products 
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of interaction between guaiacol and furfural were observed at lower temperatures (210-240 °C). 
More interesting results on the possible HDO pathways involving interactions among the model 
compounds will be discussed during the presentation. 

Keywords: Hydrodeoxygenation; guaiacol; acetic acid; furfural; cyclopentanone; Pt/HY catalyst.

Selective Production of Guaiacol and Alkyl Guaiacols from Lignin via Catalytic Transfer 
Hydrogenolysis Using Ru-Cu/ZrO2

Ravikrishnan Vinu

Indian Institute of Technology-Chennai, India

High-Throughput Approach for Gas-to-Chemicals (CO2 to Methanol)

Rudolf Wessels

Avantium, Netherlands

Conversion of CO2 and C2H6 to Platform Chemicals over Mo2C-based Catalyst

Wijnand Marquart*, Michael Claeys and Nico Fischer.

Catalysis Institute and DST-NRF Centre of Excellence in Catalysis c*change, South Africa.

Abstract:

The rising demand for light olefins is at present mainly produced via catalytic/thermal 
dehydrogenation of alkanes at temperatures of up to 900 °C. Under these severe process 
conditions, besides the high amounts of CO2 emitted, competing side reactions and catalyst 
deactivation via coking are major challenges. Co-feeding an oxidant significantly decreases the 
reaction temperature.[1] The oxidative dehydrogenation of ethane to ethylene, using CO2 as the 
oxidant, has earned a lot of interest in the past decade. Molybdenum carbide has shown to be a 
highly efficient catalyst for CO2 activation [2] and alkane dehydrogenation [3], demonstrating 
its ability to cleave C-H bonds. These characteristics are important in making a Mo2C-based 
catalyst a serious candidate for the CO2-ODH reaction of light alkanes. Our results suggest that 
the activity of Mo2C-based catalysts is very dependent on the degree of oxidation of the carbide 
(surface) and/or carbon deposition blocking active sites, under CO2-ODH reaction conditions. 
Thermodynamically, ethane is predicted to be able to re-carburize the oxidized carbide surface 
(i.e., MoOxCy or MoO2) under these reaction conditions, however, our results have shown that 
the activation of CO2 is a much faster reaction, leading to partial/full oxidation of the catalyst. In 
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this study, the carbide particles are supported on reducible metal oxides and introduced to a variety 
of promoter materials (such as K, Fe, Ni and Pt), attempting to achieve a tandem catalytic system 
balancing CO2 activation and C2H6 activation. In addition, the feed gas composition was altered 
to observe the effect of CO2:C2H6 feed ratio, H2 or H2O co-feeding.

Biography:

Wijnand Marquart is currently a final year PhD student at the University of Cape Town under the 
supervision of Professor Michael Claeys and Associate Professor Nico Fischer. He completed his 
BSc in chemical engineering at the University of Applied Sciences, Utrecht, The Netherlands in 
2015 and his MSc in Chemical Engineering in 2018 at the University of Cape Town. His past and 
current work is focused on heterogenous catalysis in the field of CO2 activation and the Fischer-
Tropsch synthesis utilizing Mo-based catalysts.

1. Nakagawa, K., et al., Chem. Commun., 1025 (1998).

2. Zhang, X., et al., ACS Catalysis 7, 912 (2017).

3. Neylon, M.K., et al., Appl. Catal. A: General 183, 253 (1999).

Effect of Potassium Loading on Nickel Ferrite Methanation Activity During the Preferential 
Oxidation of Carbon Monoxide (CO-PrOx)

Mohamed I. Fadlalla*, Thulani M. Nyathi, Nico Fischer and Michael Claeys

Catalysis Institute and c*change (DSI-NRF Centre of Excellence in Catalysis), University of Cape Town, 
Rondebosch, South Africa

Abstract:

Preferential oxidation of carbon monoxide (CO-PrOx) is the process of selectively oxidizing CO 
to CO2 in a H2-rich environment without oxidizing the valuable H2 to H2O. CO-PrOx is an 
essential step in purifying H2, which is used as an energy source in proton-exchange membrane 
fuel cells (PEMFCs) [1].

This study focuses on determining the activity and selectivity of nickel ferrite (Ni0.3Fe2.7O4) 
catalysts loaded with different concentrations of potassium (K). The influence of Ni substitution 
in the ferrite lattice and K loading on the catalyst physiochemical properties were examined 
using various ex situ and in situ characterization tools (viz., N2-physisorption, scanning electron 
microscopy-energy dispersive spectroscopy (SEM-EDS), as well as ex situ and in situ X-ray 
diffraction (XRD)). The CO-PrOx reaction was carried out with a gas feed composition of 1% 
CO, 1% O2, 50% H2, and 48% N2 at a constant space velocity of 60000 mL/gcat/h. The reaction 
temperature was varied between 50 and 250 °C. CO2 yields (Figure 1, left), in the temperature 
range of 75-200 °C, decreased as the potassium concentration in the catalyst increased. However, 
above 200°C, CO2 yields increased with increase in the potassium content in the catalyst. Methane 
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formation (Figure 1, right) is suppressed in the presence of potassium, the degree of which is 
proportional to the concentration of potassium. Therefore, potassium minimizes the conversion of 
the valuable H2 to help maintain relatively high CO2 yields at elevated temperatures.

Reference:

[1] Dasireddy, V. D. B. C; Bharuth-Ram, K; Hanzel, D and Likozar, B. RSC Advances, 2020, 10, 
35792-35802.

Biography:

Mohamed Fadlalla obtained his PhD in Chemistry (heterogenous catalysis) from the University 
of Kwa-Zulu Natal (South Africa) in 2015, working on the oxidative dehydrogenation of medium 
chain paraffins. In 2016, he joined Professor Michael Claeys, at the University of Cape Town, as 
a postdoctoral fellow, working on the detailed product analysis of Fischer-Tropsch synthesis via 
a two-dimensional gas chromatography technique. From 2020, Dr Mohamed Fadlalla became 
a Research Officer in the Catalysis Institute in the Chemical Engineering Department at the 
University of Cape Town, focusing on C1 chemistry research

Theoretical Approaches to Nano Catalysis

Alessandro Fortunelli1*, S. Monti1, G. Barcaro1, W. A. Goddard2, Q. An3, M. McDonald3, Y. 
Shen3

1CNR-ICCOM & IPCF, Consiglio Nazionale delle Ricerche, Pisa, Italy
2MSC, California Institute of Technology, Pasadena, CA, USA
3University of Nevada–Reno, Reno, NV, USA

Abstract:

We present our research in development and applications of theoretical methods for a predictive 
design of nanoparticle (NP) catalysts. Starting with the support, the interplay between NPs and 
supports that are typically amorphous represents a challenge in strong need of clarification. To 
solve this problem, we develop a novel method to derive atomistic structures of carbonaceous 
amorphous materials. Our DynReaxMas simulation protocol uses Reactive Force Fields [1] 
and combines Potential Energy Surface (PES) transformations and global optimization (GO) 
searches [2]. Hence, we can derive a set of atomistic configurations which span a wide set of 
structural descriptors, and compare well with available experimental data, decisively improving 
with respect to previous modeling [3]. Next, we introduce an original approach for the rational 
design of catalytic systems, and demonstrate it on ammonia synthesis via the Haber-Bosch (HB) 
process over Fe bcc facets. We first use Density-Functional Theory to unveil mechanistic steps at 
the atomic level and combine with kinetic Monte Carlo (kMC) modeling to predict steady-state 
catalytic reaction rates, validating our predictions against experimental kinetics. Grounded on 
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this, we develop a Hierarchical High-Throughput Screening (HHTS) approach to design optimal 
modifications of the catalyst, such as singling out the most promising alloying elements. In the HB 
case we predict that 0.25-ML subsurface silicon-alloyed Fe-bcc(111) is ≈2 orders of magnitude 
more efficient than pure Fe(bcc) [4-6]. Our new strategy is able to optimize catalyst performance 
for complex reactions involving many potential rate-determining steps, where simple single-
descriptor Sabatier volcano relationships no longer apply.

Biography:

1. A. C. T. van Duin et al. J. Phys. Chem. A 107, 3803 (2003), doi:10.1021/jp0276303

2. G. Barcaro et al. in: "Oxide Materials at the 2D Limit" (Springer, 2016), doi: 10.1007/978-3-319-28332-
6_2

3. S. Monti, G. Barcaro, W. A: Goddard III, A. Fortunelli, ACS Nano 15, 6369-6385 (2021)

4. Q. An, Y. Shen, A. Fortunelli, W. A. Goddard J. Am. Chem. Soc. 140, 17702-17710 (2018); DOI: 
10.1021/jacs.9b13996

5. Q. An, M. Mcdonald, A. Fortunelli, W. A. Goddard J. Am. Chem. Soc. 142, 8223–8232(2020); DOI: 
10.1021/jacs.9b13996

6. Q. An, A. Fortunelli, W. A. Goddard – PATENT – US-20200168300A1 https://patents.justia.com/
patent/20200168300

Conversion of Waste Carbon-Dioxide into Fuels by Plasma-Assisted Catalysis

Stefano Falcinelli

Department of Civil and Environmental Engineering, University of Perugia, Via G. Duranti 93, 06125 
Perugia, Italy

Abstract 

A prototype reactor devoted to carbon dioxide methanation was developed to produce carbon 
neutral methane via chemical conversion of CO2 waste flue gases using renewable energy, in a 
circular economy strategy [1,2]. It was characterized in its best operative conditions determining 
yields of methanation by the Sabatier reaction of about 84%, where a Ni-based solid catalyst has 
been employed. An experimental effort aimed to investigate new reaction pathways avoiding the 
use of the solid catalyst, has been undertaken. Interesting and promising data collected exploring 
mechanisms via plasma generation using microwave discharges over CO2+H2 gas mixtures are 
presented. They demonstrate the production of simple hydrocarbons as methane, formic acid and/
or di-methyl ether, small amount of HCO+, H2CO+, H3CO+, HCO2

+ ions, and considerable quantities 
of CO+ and O+ having a high kinetic energy content (2-6 eV). These ions formed by Coulomb 
explosion of CO2

2+ molecular dications, could be the responsible of the enhanced chemical 
reactivity of the generated plasmas. Further experimental efforts will be done in two directions: 
i) to make the use of the methanation prototype reactor suitable to be employed in the industrial 
chain in order to treat waste gases and convert them into valuable fuels in a circular economy 

about:blank
about:blank
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logic; ii) to develop a hybrid plasma-catalytic solid system or a homogeneous gas-phase process 
where CO2/H2 reagent mixtures activated by a plasma generation could realize the methanation 
reaction by new microscopic mechanisms more favorable from both a kinetic and energetic point 
of view.

Biography:

Stefano Falcinelli was born on March 13, 1963 in Senigallia (Italy), received his Ph.D. in Chemistry 
from University of Perugia (1994), did PostDoc work at the Stanford University (USA) with R.N. 
Zare, and is currently Associate Professor of Chemistry at the University of Perugia (Italy). He 
is co-author of 2 books and of 174 scientific publications - h index=31; citations = 1920 (by ISI 
Web of Knowledge and SCOPUS); ORCID ID: orcid.org/0000-0002-5301-6730 - ResearcherID: 
A-7871-2012 - Scopus Author ID: 6701373521.

Models for Impedance Spectroscopy Characterization of PEM Fuel Cells

Andrei Kulikovsky1 and Tatyana Reshetenko2

1Forschungsentrum Juelich, Theory and Computation of Energy Materials, Germany. 

2Hawaii Natural Energy Institute, University of Hawaii, Honolulu, Hawaii, USA 

Abstract:

Hydrogen—fed polymer electrolyte membrane (PEM) fuel cells are expected to dramatically 
change the market of stationary and mobile power sources. Impedance spectroscopy is a unique 
tool for in operando characterization of PEM fuel cells without interruption of current production. 
In this talk, analytical and numerical models for PEM fuel cell impedance based on transient mass 
and charge conservation equations are discussed. The models are fitted to experimental impedance 
spectra of the segmented high-- and low--Pt cells operating in the range of current densities 
between 0.1 and 1 A cm-2. Resulted from fitting oxygen and proton transport parameters of the 
cell functional layers are discussed. Finally, we discuss distribution of relaxation times (DRT) 
technique and show how the models help to identify the peaks in DRT spectra of PEM fuel cells.

Biography:

Andrei Kulikovsky graduated from the Moscow Engineering-Physical Institute. In 1987 he obtained 
PhD in physics and math from the Institute for High Temperatures of USSR Academy of Sciences. 
In 1999 he got Doctor of Sciences (Research Professor) degree in physics and math from the 
M.V.Lomonosov Moscow State University. Since 2000 he has been working at Forshungszentrum 
Juelich, Germany, first as a Senior Researcher, and since 2016 as a Guest Scientist. His research 
interests include various aspects of theory and modeling of PEM fuel cell. Andrei is an author and 
co—author of three books on PEM fuel cells modeling. More details and books could be found on 
Amazon website: https://www.amazon.com/-/e/B00KBW7KVY
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Nanochemistry Inspired by Molecular Chemistry: Application to CO2/Bicarbonate Reduction

L. Peres1,2, X.-P. Fu3, J. Esvan4, C. Amiens1,2, N. Yan3 and K. Philippot1,2*

1CNRS, LCC (Laboratoire de Chimie de Coordination), route de Narbonne, Toulouse Cedex 4, France
2Université de Toulouse, UPS, INPT, Toulouse CEDEX 4, France
3Department of Chemical and Biomolecular Engineering, National University of Singapore, 4 Engineering 
Drive 4, Singapore.

4CIRIMAT, CNRS-INP-UPS, INP-ENSIACET, 4 allée Emile Monso, Toulouse Cedex 4, France. 

Abstract:

Many efforts are devoted to get well-defined metal-based nanomaterials given their attractive 
properties in catalysis.1 The team Engineering of Metal Nanoparticles at LCC-CNRS (Toulouse, 
France), develops efficient tools for the synthesis of controlled metal nanoparticles by using the 
concepts of molecular chemistry, i.e. by hydrogenation of organometallic/metal organic complexes 
in mild conditions (r.t; 3 bar H2).2 This approach leads to very small nanoparticles of controlled size 
and composition, either monometallic or bimetallic (alloy, core-shell, surface-decorated) and also 
supported (on silica or carbon supports). The obtained nanomaterials present interesting properties 
in catalysis3-4 or energy.5-6 This will be illustrated through recent results in the hydrogenation of 
CO2/bicarbonate into formate over a foam-like, air-stable, Ni-containing nanomaterial that was 
prepared by this approach.7

References:

1 Nanoparticles in Catalysis: Advances in Synthesis and Applications, Wiley-VCH, K. Philippot & A. 
Roucoux (Eds.), 2021.

2 C. Amiens, D. Ciuculescu-Pradines, K. Philippot, Coord. Chem. Rev., 2016, 38, 409-432.

3 S. Kinayyigit, K. Philippot, in Metal Nanoparticles for Catalysis: Advances and Applications, T. Tao 
(Ed.), RSC, 2014, Chapter 4, 47-82.

4 T. Ayvali, K. Philippot, in New Materials for Catalytic Applications, (Eds.:E. Kemnitz, V. Parvulescu), 
Elsevier, 2016, Chapter 3, 41-79.

5 S. Drouet, J. Creus, V. Collière, C. Amiens, J. García-Antón, X. Sala, K. Philippot, Chem. Commun., 
2017, 53, 11713-11714.

6 J. Creus, S. Drouet, S. Suriñach, P. Lecante, V. Collière, R. Poteau, K. Philippot, J.García-Antón, X. Sala, 
ACS Catalysis., 2018, 8, 11094-11102.

7 Fu X.-P., Peres L., Esvan J., Amiens C., Philippot K., Yan N., submitted to Nanoscale.

Biography:

Karine Philippot is a senior CNRS researcher and head of the team "Engineering of Metal 
Nanoparticles" at the Laboratory of Coordination Chemistry of CNRS in Toulouse (France). 
Her research interests concern the synthesis of metal nanoparticles and composite nanomaterials 
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by using molecular chemistry concepts for their application in catalysis and energy. She is the 
co-author of ≈180 peer reviewed papers (including 8 reviews, 11 book chapters, 6 patents) and 
co-editor of 2 books "Nanomaterials in Catalysis" & “Nanoparticles in Catalysis: Advances in 
Synthesis and Applications” (2013 & 2021, Wiley-VCH).

Transition Metal-Catalyzed-Asymmetric-Reductions: -Synthetic-Applications

Bin He, Longsheng Zheng, Ricardo Molina5Betancourt, Phannarath Phansavath, Virginie 
Vidal* 

PSL University.Chimie ParisTech.CNRS, France

Abstract:

Over  the  past  few  years,  significant  research  has  been  directed  toward  the  development  
of  new  methods  for  synthetic  efficiency  and  atom  economical  processes.  Among  them,  the  
potential  of  transition  metal5catalyzed  reactions  has  been  steadily  demonstrated,  as  they  
provide  a  direct  and  selective  way  toward  the  synthesis  of  highly  valuable  products.  We  
have  been  engaged  in  a  project  dedicated  to  the  development  of  catalytic  methods  for  the  
synthesis  of  bio5relevant  targets.  More  specifically,  we  have  been  interested  in  asymmetric  
reductions  such  as  hydrogenation  and  transfer  hydrogenation  reactions,  which  provide  
important  catalytic  approaches  to  fine  chemicals.  In  this  context, our contribution to this  field 
is the development of novel organometallic complexes to access  biorelevant targets. Some recent 
applications in this field will be presented. 

Biography:

Virginie VIDAL is Research Director at the CNRS in France (National Center of the Scientific 
Research) and head of the research group « Catalysis, Synthesis of Biomolecules and Sustainable 
Development » at Chimie ParisTech5PSL Research University in Paris. She received a PhD degree 
in Chemistry from Paris Sud University, France. Her research interests focus on transition5metal 
catalysis. The synthesis of bio5 relevant targets is also a focus in her group.  She has published 
175 research articles, patents and chapters and has been serving as chair of the Organic Chemistry 
Division of the French Chemical Society and member of the board of EuChemS Organic Division.
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Ethylene Glycol Production from Glucose Using Consecutive Retro-Aldolisation and 
Hydrogenation Steps: Comparison between Tungsten/Ruthenium and Molybdenum / 
Ruthenium Catalytic Systems

Patrick Cognet1*, Carlos Murillo1, Ghislain Irakoze1, Laura Decosterd1, Karine Vigier3, 
Yolande Pérès1, Martine Urrutigoïty2, François Jérôme3

1Laboratoire de Génie Chimique, Université de Toulouse, CNRS, INPT, UPS, Toulouse, France
2Laboratoire de Chimie de Coordination, Université de Toulouse, CNRS, Toulouse, France
3Ecole Nationale Supérieure d'Ingénieurs de Poitiers, CNRS, Institut de Chimie des Milieux et Matériaux 
de Poitiers, Poitiers, France

Abstract:

Ethylene glycol is a commodity widely utilized in industries1. It is mainly obtained by hydration 
of ethylene oxide from petroleum industry. Nevertheless, there is an environmental concern in 
the substitution of fossil-resources: the utilization of biomass (from the treatment of agricultural 
wastes) for the production of ethylene glycol defines an alternative for an energy-efficient process. 
For this purpose, glucose and cellulose are recovered from biological sources and then converted 
into ethylene glycol and other compounds. There is thus a necessity of evaluating the production 
of ethylene glycol from renewable sources such as saccharides.

According to literature results on the catalytic conversion of glucose, ethylene glycol is synthetized 
through the formation of erythrose and/or glycolaldehyde as intermediates2. Four reactions are 
involved: retro-aldolisation, hydrogenation, dehydration and isomerization. Two catalysts are 
required: one for the retro-aldolisation and one for the hydrogenation. In this work, ammonium 
metatungstate (AMT) was used as a homogeneous catalyst for the first step whereas heterogeneous 
ruthenium 5 % on activated carbon catalyst was used for the hydrogenation step. The reaction is 
carried out in a three phase medium initially composed of an aqueous phase (water, glucose and 
AMT), a solid phase (Ru/AC) and a gaseous phase (H2).

A first publication3 reported experimental results obtained for the conversion of glucose into 
ethylene glycol in a batch equipment. As W-based homogeneous catalysts are quite expensive, 
investigations have been further performed on Mo-based catalysts, whose properties are similar. 
The present work presents results obtained with Mo-based catalysts for comparison with W-based 
catalysts.

1. Yue H., Zhao Y., Ma X., Gong J., 2012, “Ethylene glycol: properties, synthesis, and applications,” Chem. 
Soc. Rev., vol. 41, no. 11, pp. 4218–4244.

2. Zhao G., Zheng M., Sun R., Tai Z., Pang J., Wang A., Wang X., Zhang T., 2017, “Ethylene glycol 
production from glucose over W-Ru catalysts: Maximizing yield by kinetic modeling and simulation,” 
AIChE J., vol. 63, no. 6, pp. 2072–2080.

3. Murillo C., Irakoze G., De Oliveira Vigier K., Delmas M., Jérôme F., Pérès Y., Urrutigoïty M., Cognet 
P., 2020, Modeling of the ethylene glycol production from glucose in a semi-continuous reactor, Chemical 
Engineering & Technology, 43, No. 5, 950–963.
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Biography:

Patrick Cognet received his Chemical Engineering Diploma from ENSIC in 1991. He carried out 
his PhD at LGC in Toulouse. He joined the University of Toulouse in 1994 as Assistant Professor. 
He is Professor since 2010. He was Head of the Chemical Engineering Department from 2008 to 
2018 and Program Officer at the French National Research Agency (ANR) from 2010 to 2016. He 
develops Research activities focused on Green Process Engineering (GPE). He created the GPE 
congress in 2007. He published 50 papers, 80 communications, 1 patent, 2 book chapters, co-edited 
2 books and a collection ‘From Glycerol to Value-Added Products’ in Frontiers in Chemistry.

Kinetics Behavior of Waste Plastics Pyrolysis in the Presence of Biomass-derived Hybrid 
Catalysts

Animesh Dutta1*, Omid Nourouzzi1, Precious Arku1

1University of Guelph, Canada

Abstract:

The discarding of plastic wastes into the environment has lead to two global problems: the 
depletion of petroleum reserves and the degradation of the environment due to pollution. This 
study aims to address both issues by converting plastic wastes that were meant for landfills 
into olefins, aromatics and aliphatics. These chemicals can be used as building blocks for fine 
chemicals that would otherwise be derived from petroleum. A novel tunable ternary composite 
derived from biochar has been proposed to be used as a catalyst for this process to replace zeolite. 
The incorporation of Zn, Fe, Ni into the hydrochar composite increases the strong acid sites in 
comparison to commercial zeolites. First, the catalysts are characterized using BET, SEM-SDS, 
and XRD. Next, the performance of the catalyst is tested in pyrolysis reactions by measuring 
their conversion and selectivity for desired functional groups. Additionally, several reaction 
mechanisms are proposed for the degradation of the plastics, after regression analysis is used to 
calculate the kinetic parameters. The manipulated variables in determining the parameters are 
feed type, temperature, catalyst type and loading. The parameters are then compared to determine 
which reaction mechanism most accurately reflects the results of the study.

Biography:

Animesh Dutta is a Professor and Director of Bio-renewable Innovation Lab (BRIL) with the 
School of Engineering at the University of Guelph. His research focuses on energy, primarily on 
clean and sustainable-renewable energy technologies in the changing global context. He has built 
an international stature in the field of biorefinery, particularly in the production of bio-energy, bio-
fuels, bio-based chemicals and materials from waste feedstocks. His research has resulted over262 
publications in various research outlets. These research publications result in an H index of 39, 
i10-index 88 and a total citation of 6811 (Source: Google Scholar, accessed on March 17, 2021).
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Nickel-rhodium Nanoparticles Supported on Nickel Foam for the Hydrogen Production 
from Urea Electrooxidation in a Continuous Electrolysis cell

Silvia DE LOS SANTOS1,2*, Lionel ESTEL1, Alain LEDOUX1, Patrick COGNET2 et Yolande 
PERES2

1Normandie Université, INSA Rouen, UNIROUEN, LSPC, Rouen

2Laboratoire de Génie Chimique LGC, Université de Toulouse, CNRS, INP, UPS, France

Abstract:

Urea electrolysis has shown a great potential in hydrogen production and remediation of urea-
rich wastewater. Nanostructured nickel-rhodium catalysts have been studied for the urea 
electrooxidation, with the advantages to improve and increase the electrocatalytic activity of 
nickel-based electrodes. Nickel oxide and rhodium NiO-Rh nanomaterials were prepared by 
a two-step synthesis process. The characterizations of materials, including the composition, 
structure and electrical properties of the materials obtained has been analyzed on the surface and 
in cross-section using SEM, EDX, XRD and BET surface. The electrochemical performance of 
the materials was analyzed by cyclic voltammetry and chronoamperometry in 5 M KOH solution 
with and without 0.33 M urea.

Electrochemical results of materials as catalytic anode for electrooxidation of urea in alkaline 
solutions, the NiO-Rh/Ni exhibits higher catalytic activity and stability. It achieves a peak current 
density of 162 mA.cm-2, at 0.53 V vs SCE and a scant rate of 20 mV.s-1, about 5.2 times enhances 
compared to NiO/Ni nanoparticles. The test in the continuous PEM electrolyzer was done 
using 3D porous electrodes as cathode and anode. The performance evaluation for continuous 
hydrogen production (current density, hydrogen flow rate, purity, and urea conversion) from urea 
electrolysis had been investigated. The results show an increase in the hydrogen flow rate and 
the urea conversion using the NiO-Rh electrodes, instead of Ni foam without catalyst. The gas 
chromatogram shows hydrogen as the most important gas product of the cathode compartment, 
according to the reaction stoichiometry.

Biography:

Silvia De los Santos just finished her PhD in process engineering from INSA Rouen Normandie in 
France. She got her master’s degree in 2017 from the same university and previously attended the 
Universidad Autónoma de Santo Domingo (UASD) of Dominican Republic where she graduated 
as Chemical Engineer in 2015. She belongs to the Caliope academic excellence program between 
Dominican Republic and France. In her first congress in 2019, Silvia was awarded the Best Poster 
by GPE Congress in Toulouse.
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Day-2

Session-2: Environment: Catalysis, Chemical Engineering, Climate Change, 
Renewables, Green & Sustainable Chemistry

Continuous Production of 3-Methyl-2-cyclopentenone via an Intramolecular Aldol 
Condensation of 2,5-hexanedione with Boehmite-derived Alumina Catalyst

Shun Nishimura1*

1Japan Advanced Institute of Science and Technology (JAIST), Japan

Abstract:

Catalytic biomass transformations to chemicals and/or fuels is an attractive subject for futural 
society. As usual in the biorefinery of woody biomass resource, transformations of furaldehydes 
such as HMF (5-hydroxymethyl-2-furaldehyde) and furfural (2-furaldehyde), these are obtainable 
vis hydrolysis/isomerization/dehydration of polysaccharides, is major target [Nishimura et 
al., J. Jpn. Petroleum Inst. 60 (2017) 72]. In this study, an intramolecular aldol condensation 
of 2,5-hexanedione (HDN) to 3-methyl-2-cyclopentenone (MCP) is investigated with various 
boehmite-derived alumina catalysts. The HND can be obtained from HMF hydrogenolysis 
to DMF (2,5-demethylfuran) [Nishiura et al., Catal. Today 232 (2014) 89] and its successive 
hydrolysis. It is found out that the simple aluminum oxides such as -Al2O3 and AlOOH serve 
an attractive performance for the MCP generation from HDN with high selectivities (> 70%). To 
modify the performance of these derivatives, a hydrothermal treatment is applied on -Al2O3 to 
generate -Al2O3/AlOOH nanocomposite, and which achieves the yield of 77% with the highest 
selectivity of 86% for MCP in a batch reactor system [Nishiura et al., Fuel Proc. Technol. 196 
(2019) 106185]. For simplification of catalyst preparation, effect of calcination temperature is also 
examined on AlOOH, and attempted to use for a liquid-flow reactor system. Interestingly, AlOOH 
and -Al2O3 catalyst can proceed a continuous production of HDN to MCP above 6 h flow, while 
it is observed that reusability and/or stability of catalyst under the flow reactor system is the next 
challenging subject for a continuous production of MCP via an intramolecular aldol condensation 
of HDN [Nishiura et al., submitted].

Biography:

Dr Shun Nishimura received his Ph.D. in the School of Materials Science, JAIST in 2011 for 
Synthesis and catalysis of metal nanoparticles. In the same year, he joined the School of Materials 
Science in JAIST as Assistant Professor and became Associate Professor in 2018. His research 
interests lie in the development of highly functionalized nano-structured catalysts, especially 
heterometallic nano-catalysts, and its applications on biomass transformations towards chemicals 
and fuels. He has published over 80 international papers.
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Photodegradation of Aqueous Isopropanol and Simultaneous Water Splitting to Separate 
Produced Hydrogen in a Twin-reactor

Jeffrey C. S. Wu*, Yu-Tang Lin and Yen-Han Wang

Department of Chemical Engineering, National Taiwan University, Taiwan

Abstract:

Isopropanol waste water is the most common organic wastewater in semiconductor industries. 
Hydrogen is green energy because it would not produce any pollutant but water after combustion. 
For isopropanol degradation, P25 and WO3 would be tested to photodegradate isopropanol 
wastewater. For hydrogen evolution, SrTiO3:Rh, Pt/SrTiO3:Rh and Ru/SrTiO3:Rh were 
synthesized by solid-state fusion method and photodeposition method subsequently. Two kinds 
of Z-scheme system would be conducted in a single reactor and a twin-reactor with Fe2+/Fe3+ as 
electron transfer mediators, and the dual-function reaction were performed by Ru/SrTiO3:Rh as 
hydrogen evolution photocatalyst and WO3 as isopropanol degradation photocatalyst. The Fe3+ 
can also react with UV light(Photo-Fenton reaction), it can further generate more OH• to oxidize 
isopropanol. The light source was 300 W Xe lamps with AM1.5 filter to simulate solar light. The 
result showed that 38% of isopropanol was degraded during 5-hrs reaction in the twin-reactor. 
Compared with a single reactor, the twin-reactor could increase isopropanol removal(%) up to 
125% and 143.08 μmol/g hydrogen was also generated, which is 37% more in hydrogen evolution 
compared to a single reactor. Furthermore, due to the separation of the hydrogen evolution side 
and the degradation side, 95% of pure hydrogen is achieved in hydrogen evolution side, thus 
decrease cost of afterward purification. The hydrogen evolution was increased as the increase of 
isopropanol concentration and reached its maximum at 20 ppm, which increase 15% than pure 
water splitting (IPA=0 ppm).

Biography:

Jeffrey C. S. Wu is Yang Bing Yan Chair professor and former chair of the Chemical Engineering 
Department, National Taiwan University. He received his PhD in Chemical Engineering from 
University of Pittsburgh, USA. Professor Wu is a member of the Taiwan Institute of Chemical 
Engineers and Taiwan Institute of Engineers. His H-index is 44 with total citation over 6000. His 
research interest is photocatalysis for environmental application. He is one of the leading expert in 
the field of photocatalysis in Asia. He serves as an Editor of the Catalysis Communications and a 
member of editorial boards of Applied Catalysis A: General.



ECGP-2021 - ABSTRACT BOOK

ENVIRONMENT, CATALYSIS AND PROCESS ENGINEERING
XVth International Symposium on

 November 23-25, 2021 | Virtual

18

An evaluation of Supercritical CO2 Extraction of Phytol from Carica Papaya Linn. Leaves 
with Ethanol Co-solvent based on Hansen Solubility Parameter (HSP) Assessment

Yee Ho Chai1*, Suzana Yusup1, Muhammad Syafiq Hazwan Ruslan2

1HICoE–Centre for Biofuel and Biochemical Research, Institute of Self-Sustainable Building, Department 
of Chemical Engineering, Universiti Teknologi PETRONAS, Seri Iskandar, Perak, Malaysia.
2School of Chemical Engineering, College of Engineering, Universiti Teknologi MARA, Malaysia.

Abstract:

Selective extraction of bioactive compounds from various biomass feedstocks by supercritical 
fluid extraction technology had gain tractions over the past two decades to overcome drawbacks 
experienced by conventional liquid extraction methods. The advantages of supercritical fluid 
extraction include low temperature conditions, low organic solvent utilization and safe use of 
carbon dioxide (CO2) solvent. Furthermore, supercritical fluids (SFs) possess low surface tension, 
low viscosity and high diffusive properti, and can easily revert back to their gaseous state via 
stepwise depressurization procedure to obtain a clean recovery of extracts. Supercritical fluid 
extraction of phytol compound in papaya leaves was validated in our previous research, where 
phytol compound wasfound to be effective in repelling mosquitoes. Nevertheless, the literature 
data for the miscibility properties of the bioactive compound at supercritical conditions is limited. 
Theoretical evaluation, namely Hansen solubility parameters (HSPs), was implemented to predict 
and assess the miscibility properties of phytol compound in supercritical solvent mixture under 
certain extraction conditions. Thus, this research aims to study and report on the miscibility 
properties of phytol in supercritical solvent mixture based on theoretical HSP assessment.

Biography:

Chai Yee Ho is currently a lecturer in the Department of Chemical Engineering, Universiti 
Teknologi PETRONAS, Malaysia. He has more than 20 publications and has won several awards 
including Best Speaker and Best Paper awards in prestigious conferences. He was also shortlisted 
as the Finalist for the Young Scientist Network – Academy of Sciences Malaysia (YSN- ASM) 
Chrysalis Award in 2020. He is currently the Co-Director of Projects at Engineers Without Borders 
Malaysia – Sarawak (EWBMS).
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Supercritical Fluid Extraction of Bio-Repellent and Bio-Pesticidal Compounds from Tropical 
Biomass Resources

Suzana Yusup1, Yee Ho Chai2, Noor Hafizah Ramli @ Yusoff2

1Chemical Engineering Department, Biomass Processing Laboratory, HICoE-Centre for Biofuel and 
Biochemical Research, Institute of Self-Sustainable Building, Universiti Teknologi PETRONAS, Seri 
Iskandar, Malaysia.
2Biomass Processing Laboratory, HICoE-Centre for Biofuel and Biochemical Research, Institute of Self-
Sustainable Building, Universiti Teknologi PETRONAS, Seri Iskandar, Malaysia.

Abstract:

Supercritical fluid technology has been widely established owing to its unique dual-like fluid 
properties and improved solubilization characteristics. The technology is generally diversified 
towards food processing, pharmaceuticals, materials, energy, and waste treatment disciplines. 
The emergence of the concept for green and clean (GLEAN) products from biomass resources 
or biomass wastes are gaining attention in the 21st century to achieve resource sustainability. 
Due to the abundant biomass resources available and the intensive agriculture production in 
tropical climate countries, this will subsequently translate to enormous amount of biomass waste 
materials. This study presents the research findings on the extraction of α-tocopherol from Carica 
papaya linn. leaves and saponin from Furcraea selloa var. marginate leaves. Both compounds 
exhibited potential bio-repellency and bio-pesticidal properties based on literatures data and 
findings. The optimized parameters for supercritical fluid extraction (SFE) of both compounds 
were derived by response surface methodology technique. The optimized extraction parameters 
were within the range of 45.00-57.47°C, 21.60-26.60 MPa and 4.62-5.43 mL/min in the presence 
of co-solvents. The crude extracts were subjected to further quantitative and qualitative analysis to 
affirm the selective extraction of the compounds. Separation and extraction of the compounds of 
interests from each respective plant were implemented. In conclusion, the preferential extraction 
of α-tocopherol and saponin via SFE methodology is not only selective but more environmentally 
friendly as consumption of hazardous organic solvents is significantly reduced. 

Biography:

Suzana Yusup is the Director of Higher Institution Center of Excellence, Center for Biofuel & 
Biochemical Research (CBBR) Program @ Head of Universiti Teknologi PETRONAS (UTP) 
CBBR and is a full Professor at Chemical Engineering Department (UTP), Malaysia. Her research 
interests are biomass conversion to biofuels and biochemicals, material development, and greener 
processes. Graduated in Chemical Engineering from University of Leeds (United Kingdom) UK 
in 1992, Master of Science (Chemical Engineering) from University of Wales Swansea, UK, and 
Philosophy Doctorate from University of Bradford UK, in Chemical Engineering. She has more 
than 20 years of experience as academic roles.
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Transparent AlGaN-Based (254-258 nm)-Band DUV LED to Inactivate SARS CoV-2

M. Ajmal Khan, Noritoshi Maeda, M. Jo and Hideki Hirayama 

RIKEN Cluster for Pioneering Research (CPR), 2-1 Hirosawa, Wako, Saitama 351-0198, Japan. 

Keywords: AlGaN, DUV LED, (254-258nm)-band emission, MOVPE, low-cost AlN template

Abstract:

Deep-ultraviolet (DUV) light sources offers a promising technology to reduce surface and 
airborne disease transmission in occupied spaces, including COVID-19 and other viral diseases, 
when it is meticulously designed, engineered, and applied. Research should continue into both 
the safety and efficacy of AlGaN-based DUV light-emitting-diodes (DUV LEDs), the material 
choices and devices design to develop highly efficient devices at 254 nm emission to replace 
present low-pressure mercury lamps emitting at 253.7 nm with smart, green solid-state UV 
germicidal irradiation (UVGI) for surface, air, water, and food disinfection.  Design of highly 
transparent AlGaN-based DUV LED structures at (254-258nm)-band emissions were grown 
by metalorganic chemical vapor deposition (MOCVD) at 1160°C under 76 Torr pressure. Two 
types of DUV LEDs at 258 nm and 254 nm emission, respectively, were fabricated to investigate 
the external-quantum-efficiency (EQE) and light power (L) using pure p-AlGaN contact layer 
(by omitting p-GaN contact layer). The 258nm-band DUV device’s structure comprised an AlN 
template (4 µm) on a C-Sapphire substrate (400 µm), an n-type Al0.74Ga0.26N:Si electron source 
layer (ESL), AlGaN MQWs, an Al0.74Ga0.26N (blocking)/ Al0.55Ga0.45N (Valley):Mg multi-
quantum-barrier electron-blocking-layer (p-MQB EBL), and a p-AGaN:Mg hole source layer 
(HSL) including p-AlGaN:Mg contact layer. The Al composition in the quantum-wells (QW) and 
quantum-well-barrier (QWB) of the MQWs were 60 and 74%, respectively. In second 254nm-
band DUV LED device, MQWs parts of the previous design was replaced with Al composition 
in the wells and barrier layers of the MQWs were 64 and 78%, respectively. Ni/Au and In (dot) 
electrodes, respectively, were evaporated as a (n) p-contacts on the p-AlGaN:Mg contact and 
n-AlGaN:Si ESL in both devices. (254-258nm)-band AlGaN DUV LEDs containing a transparent 
p-AlGaN layers are reported in this paper.

The DUV LEDs showed relatively improved efficiencies on wafer of 2.2% at 258 nm emission 
and 1.2% at 254 nm emission both under CW and pulse-operation, respectively. The light power 
of 14 mW and 3.8 mW, respectively, at 258 nm and 254 nm emissions, respectively, on wafer 
under pulse-operation were achieved. The DUV LED showed a relatively good electrical contact 
with operating voltage of 22 V at 20 mA using Ni/Au p-electrode , which is comparable with the 
p-GaN DUV LED.

Biography:

M. Ajmal Khan was born in Wana, South Waziristan, Pakistan, in 1975. He received the M.Sc 
and M.Phil degrees in Applied Physics from Quaid-i-Azam University, Islamabad, Pakistan, in 
1998 and 2001, respectively. He received his PhD degree in applied physics from graduate school 
of pure and applied sciences, University of Tsukuba, in 2013. In 2012, during his PhD work, 
he has discovered the thin film of boron (B) doped p-type BaSi2 layer "p+" along with his PhD 
supervisor Prof. Takashi Suemasu. After his PhD he joined the team of FUTUTER PV-Innovation, 



ECGP-2021 - ABSTRACT BOOK

ENVIRONMENT, CATALYSIS AND PROCESS ENGINEERING
XVth International Symposium on

 November 23-25, 2021 | Virtual

21

Japan Science and Technology Agency, Fukushima Renewable Energy AIST Institute (FREA), 
Koriyama. In FREA, he worked on Si NWs, c-SiGe and a-Si/c-Si heterojunction solar cells. In 
2017, he moved to Prof. Hideki Hirayama Lab at Riken. He is currently a research scientist at 
RIKEN Cluster for Pioneering Research. Since then, he has been doing research on the epitaxial 
growth, characterization and device applications of group III-nitride semiconductors UV LEDs 
and UV Laser diodes. He is the authors and co-authors of more than 120 publications. He is a 
member of the Japan Society of Applied Physics (JSAP) and the guest editor of MDPI journal of 
Crystal.

Catalytic Conversion of Renewable Resources into Bulk and Fine Chemicals 

Johannes G. de Vries

Leibniz Institut für Katalyse e. V., Albert-Einstein-Starsse 29a, Germany 

Abstract:

In order to wean ourselves off our dependence on fossil fuels we should switch our chemical 
processes over to renewable resources. One of the methods to convert renewable resources into 
bulk or fine chemicals is by way of platform chemicals; relatively small molecules that can be 
produced in good yields from renewable resources such as lignocellulose. Perhaps the most well-
known platform chemicals are levulinic acid and 5-hydroxymethylfurfural (HMF). In the lecture I 
will show how methyl levulinate, a side product in Avantium’s 2,5-furandicarboxylic acid process, 
can be converted into methyl acrylate, a bulk chemical and into methyl vinyl ketone, a fine chemical 
that is a building block for Vitamin A. In the second part of the talk I will discuss our recent progress 
in the conversion of sugars into aromatic compounds. We have previously shown that 1-hydroxy-
2,5-hexandione (HHD), which can be made from HMF can be converted into cyclopentenones and 
in pyrroles. Recently, we have been working to develop catalytic methodology to convert HHD 
into aromatic compounds. Our latest developments in this important field will be revealed.

Biography: 

Johannes G. de Vries received his PhD from the University of Groningen (NL). After a postdoc at 
Brandeis University, Waltham, USA, he became a medicinal chemist with Sandoz in Vienna and 
in London. From 1988-2013 he worked for DSM in Geleen, The Netherlands, lastly as a Principal 
Scientist Homogeneous Catalysis. From 1999-2018 he was part-time professor homogeneous 
catalysis at the University of Groningen. In 2014 he became Department Head Catalysis with 
Renewable Resources at the Leibniz Institute for Catalysis in Rostock, Germany. In 2013 he 
received the Paul N. Rylander Award from the Organic Reactions Catalysis Society.
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Recovery of Rare Earth Elements by Zeolite Materials

a, Barros O*, a,bNeves IC, aTavares T

aCEB - Centre of Biological Engineering, University of Minho, Campus de Gualtar, 4710-057 Braga, 
Portugal; 

bCQUM, Centre of Chemistry, Chemistry Department, University of Minho, Campus de Gualtar, 4710-057, 
Braga, Portugal.

Abstract:

Rare earth elements (REE) are an essential group of widely used elements for different 
applications [1]. REE can be found as residue from fluorescent lamps processing in wastewater. 
In a Circular Economy, it is important to recover REE from various wastes for further usage. The 
sorption processes, especially adsorption, have been widely used for removing metals present in 
wastewater. Zeolites are microporous structures with a high chemical selectivity and have been 
used as adsorbents for recovering metals [2] and REE [3].

This work reports the adsorption abilities of zeolites for the removal of rare earth elements. Two 
different zeolites with different pre-treatments to enhance the adsorbent capacity were used to 
recover REE from water. The removal capacity, kinetics and equilibria behavior will be presented 
for the optimal zeolite. Desorption assays of the REE/zeolites with different eluents were also 
performed. The selected zeolite and eluent were used in sorption-desorption cycles to assess the 
maximum number of cycles with a good recovery.

References:

[1] Negrea, A.; Gabor, A.; Davidescu, C.M.; Ciopec, M.; Negrea, P.; Duteanu, N.; Barbulescu, A. Rare 
Earth Elements Removal from Water Using Natural Polymers. Scientific Reports. 2018, 8, 316

[2] Silva, B.; Figueiredo, H.; Quintelas, C.; Neves, I.C.; Tavares, T. Zeolites as supports for the biorecovery 
of hexavalent and trivalent chromium. Microporous Mesoporous Mater. 2008, 116, 555.

[3] Barros, Ó.; Costa, L.; Costa, F.; Lago, A.; Rocha, V.; Vipotnik, Z.; Silva, B.; Tavares, T. Recovery of 
Rare Earth Elements from Wastewater Towards a Circular Economy. Molecules 2019, 24, 1005.

Biography:

Óscar Barros graduated in Biochemistry and has a master’s degree in Bioengineering from 
the University of Minho, Braga, Portugal. He is currently working at the Centre of Biological 
Engineering, University of Minho, where he is developing his Ph.D. entitled "Tailored recovery of 
rare earth elements from fluorescent lamps industry leachates towards new catalytic applications". 
The focus of this work is the development of a system for recovering rare earth elements from 
wastewater and their further use on new catalytic applications, such as the degradation of water 
pollutants.
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Coupling Carbon Nanomaterials with Ozone and UV Advanced Oxidation Processes for the 
Degradation of Dye Products in Wastewater

Joaquim C.G. Esteves da Silva*, Inês M.F. Cardoso, Rita M.F. Cardoso, Luís Pinto da Silva

Chemistry Research Unit (CIQUP), Faculty of Sciences, University of Porto, Portugal

Abstract:

The maintenance of the quality of water is a mandatory objective to achieve sustainable 
development. Industrial sewers are major sources of water contamination, with textiles being an 
example of an activity causing water pollution, particularly with dye substances. To eliminate 
dyes and sub-products from textile effluents, advanced oxidation processes (AOP) are usually 
required. The most common AOPs are based on ozone and UV, which are coupled with oxidants to 
increase degradation efficiencies, such as hydrogen peroxide, persulfate, chlorine and chloroamine. 
Nanomaterials are also being coupled with these AOP systems to eliminate or reduce the amount of 
chemical substances involved in these treatments, while maintaining high pollutants degradation 
yields and reducing environmental impacts. 

Carbon nanomaterials (CNs) are being developed to replace a generation of nanomaterials 
produced from metals and semiconductors, which have associated toxicity and sustainable risks. 
Indeed, CNs can be produced from different types of carbon sources, including wastes, within 
the principles of circular economy. In ongoing projects, CN of the carbon dots (CDs) family are 
being designed as reactive oxygen species (ROS) generators and catalytic systems in AOP. In this 
communication, preliminary results will be presented and discussed.

Biography:

Joaquim C.G. Esteves da Silva is a Full Professor of Environmental Sciences in the Faculty of 
Sciences of the University of Porto. He has published about three hundred papers in peer review 
journals. His major scientific research areas are bioluminescence/chemiluminescence systems; 
green synthesis of luminescence carbon based nanoparticles; up-conversion luminescent 
nanomaterials; bioactivity of natural substances; chlorine disinfection and disinfection by products 
(DBP); reactivity of natural organic matter (NOM) in water and soil; pollutants in humans and 
health risk assessment; life cycle analysis and sustainability assessment; biomass and soil carbon 
sequestration and decarbonization.

Nanostructured Silicas with Enhanced Organoslianes based Acidity for Catalytic Applications

Maciej Trejda*, Ardian Nurwita and Ada Jądrzak

Adam Mickiewicz University, Poznań, Faculty of Chemistry, Poland.

Abstract:

Since the discovery of ordered mesoporous silicas like SBA-15 type much effort has been directed 
to the use of these solids as support, among others for immobilization of acidic centers. Large 
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surface specific area and regular in size pores allow designing catalysts with a large number 
of acidic sites ensuring their relatively good separation. For this reason the immobilization of 
organosilanes was performed, both in one-pot synthesis or post-synthesis approaches. To improve 
the acidic properties of the above-mentioned solids some attempts were undertaken to increase the 
strength of the acidic sites. In general this strategy was based on the modification of hydrocarbon 
chain of organosilane by introduction of components, e.g. aryl groupings, that were able to attract 
electrons making the proton of sulfonic group more acidic. However, the catalytic activity of acidic 
catalysts can be improved not only by the increase in the strength of active sites but also by the 
increase in their number. In this work the new methodologies for generation of acidic sites will be 
presented like: i) application of niobium; ii) the usage of elevated pressure during post-synthesis 
modification; iii) application of organosilane modifier not used before and already containing 
SO3H species, i.e. 3-(trihydroxysiyl)-1-propanesulfonic acid [4]; or application of microwave 
irradiation.
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Deep Eutectic Solvents: Green Applications

Inas M. AlNashef 

Khalifa University of Science and Technology, Abu Dhabi, United Arab Emirates

Abstract:

Recently, ionic liquids (ILs) have attracted considerable attention in scientific research as green 
solvents. Owing to their low vapor pressure, ILs were qualified as green solvents. However, the 
”green affiliation” of ILs is now contested by many research groups. The hazardous toxicity and 
the very poor biodegradability of many ILs have been reported in the literature. Additionally, 
their synthesis generally requires a large amount of salts and solvents. These drawbacks and the 
high price of common ILs delayed their industrial applications. To overcome these drawbacks, a 
new generation of solvents, named Deep Eutectic Solvents (DESs), has emerged. DESs can be 
formed by mixing, at moderate temperature, two or more components that can be chosen to be 
cheap, renewable and biodegradable. These compounds are capable of forming a eutectic mixture 
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with a melting point lower than that of the individual component. DESs are generally liquid at 
temperatures lower than 100 °C.

Many DESs have similar physical-chemical properties to those of ILs, while being much cheaper 
and environmentally friendlier. Owing to these advantages, there is growing interest in DESs in 
many fields of research. DESs are chemically tailorable solvents since they can be designed by 
properly combining various quaternary ammonium or phosphonium salts with different hydrogen 
bond donors (HBD) or complexing agents. Hence, task-specific DESs with different physical-
chemical properties can be prepared. 

In this work, we discuss the important contributions of DESs in diverse applications, e.g. 
electrochemical processes, catalysis, synthesis, absorption of CO2, desulfurization of fuels, 
separation, and dissolution and extraction processes. 
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Cost effective Catalysts for Production of Hydrogen and Green Chemicals from Bioethanol

Elka Kraleva* and Udo Armbruster, Sebastian Wohlrab

Leibniz Institute for Catalysis, Rostock, Germany

Abstract:

The majority of all fuels and carbon-containing chemicals are produced from fossil resources. The 
development of new and effective processes for the synthesis of bio-based materials is one of the 
outstanding challenges of our time. Ethanol is one of the most promising bio-based chemicals, 
mainly because of its broad potential to become a renewable and versatile platform molecule and 
its established high-volume production. Using bioethanol as a fuel will most certainly have some 
positive influence on CO2 emissions from the transportation sector, but it might achieve an even 
better environmental effect by using it as a feedstock for the chemical industry. Besides its use 
for hydrogen production by reforming, it could be utilized for producing ethylene, acetaldehyde, 
butadiene and acetic acid, among others.  Highly efficient and robust materials based on powders 
and monoliths, which are able to convert bioethanol to hydrogen and green olefine will be presented. 
Our research has been focused on the non-noble metal catalysts, containing nickel and cobalt as 
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active metals and supported on inexpensive and thermally stable binary mixed oxides such as 
AlZnOx. The nature of supports strongly affects the performance of Co- and Ni by influencing the 
crystallite size, reducibility and electronic structure as well as by the strength of metal - support 
interaction. Therefore, characterization of samples by in situ XRD, TEM, XPS and other methods 
will be presented in order to examine the effect of supports on these metals during reforming 
reactions.   
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Development of Natural Catalysts for the Synthesis of Green Products: One-pot Synthesis of 
Manoyl Oxide based on a Novel and Sustainable “Solid Catalyst–solvent” System

Dimitra Makarouni1,2*, Christos Kordulis1,3,4, Vassilis Dourtoglou2,5

1University of Patras, Greece.
2VIORYL, Chemical and Agricultural industry, Scientific Research S.A., Greece. 
3Foundation of Research and Technology-Institute of Chemical Engineering Science (FORTH/ICE-HT), 
Greece. 
4Hellenic Open University, Greece.
5University of West Attica, Greece.

Abstract:

The dehydration of diols to produce the corresponding cyclic ethers is a very important process 
in organic synthesis. However, it is still a great challenge to develop an effective and sustainable 
catalytic system to selectively generate the desired cyclic ethers. 

Herein, we report the application of a new “solid catalyst–solvent” system for the one-step synthesis 
of the cyclic ether Manoyl oxide from the naturally available diol Sclareol. Manoyl oxide is a 
precursor of Ambrox and Forskolin. The solvent-driven selectivity of the natural mordenite acid 
catalyst (TECHNOSA-H2) towards the one-step dehydration of Sclareol to Manoyl oxide, results 
to yields up to 90% at 135°C in 10 min and atmospheric pressure. 

It is proposed that the nature of solvents can effectively regulate the mechanistic pathways of the 
reaction, affording controllable yields of Manoyl oxide. Finally, the catalyst surface characteristics 
can also effectively influence the yields over the desired product, where it is shown that acidity 
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is a key parameter for the process. Given that until now the high yield and large-scale production 
of Manoyl Oxide has been infeasible, our work provides a step forward towards its sustainable 
synthesis and a promising option for application in other reactions as well, where cyclization of 
diols to selectively produced cyclic ethers is required.

The low reaction temperature, the utilization of Sclareol as a renewable reactant and of natural 
mordenite as a natural catalyst, decrease the environmental footprint and render the proposed 
process actually green. This system has obtained a European patent EP3409663A8.
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Microplastics, Environment and Human Health 

Margherita Ferrante1*, Pietro Zuccarello1, Gea Oliveri Conti1

1Environmental and Food Hygiene Laboratory, Department G. F. Ingrassia, University of Catania, Italy.

Abstract:

Micro- and nanoplastics (MPs and NPs) are today widely spread in the environment being detected in 
wastewaters, sludge, marine sediments, agricultural soils and biological matrices. Human exposure 
to micro- (MPs) and nano-plastics (NPs) through the food chain is demonstrated, while knowledge 
regarding the impact on human health is very limited or lack. In addition to having a potential role 
on the inflammatory process, they can alter the intestinal microbiome due to the toxic substances 
and endocrine disruptors adsorbed and/or constituting the microplastics themselves. MicroRNAs 
regulate gene expression at the post-transcriptional level; their alterations play a fundamental 
pathogenetic role in cancer and chronic inflammatory diseases. Furthermore, microRNAs are 
important cytoplasmic receptors capable of detecting the presence of intracellular xenobiotics 
and activating the adaptive responses of the cell. Despite the importance of this mechanism, the 
response of microRNAs to exposure to microplastics has not yet been studied, opening up possible 
pioneering scenarios in the study of the oncogenic role of microplastics. Plastic distribution in 
environment and organisms vary depending both on the size of plastic debris and on the detection 
method used. An innovative method for the determination of MPs and NPs both of microparticles 
and microfibers allows to detect them and to deep knowledge, awareness and behavior to protect 
health from the perspective of "Citizens Science".
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SCOPUS, IF 37, citations 3789. She is editor and reviewer for numerous nternational journals 
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international Boards. She has received several awards and grants, including the Merli Award for 
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Removal of Hormones and Pharmaceuticals in a Pond-CW System Treating Wastewater 
from a University Campus

José A. Herrera-Melián1, Rayco Guedes-Alonso1, Francisca Sánchez-Suárez2, Verónica Díaz-
Mendoza2, Camila Gutiérrez2, Zoraida Sosa-Ferrera1, José J. Santana-Rodríguez1

1Univesity Institute of Environmental Studies and Natural Resources (i-UNAT).
2School of Industrial and Civil Engineering, University of Las Palmas de Gran Canari, Spain.
Abstract:

Urban wastewaters are one of the main sources of hormones and pharmaceuticals to aquatic 
environments. Thus, their widespread presence, persistence and eco-toxicological effects have 
produced general concern. In conventional (activated sludge) and natural wastewater treatment 
systems, their main elimination mechanisms are photo-degradation, microbial activity and sorption 
(Escolà Casas and Matamoros, 2020).

Natural wastewater treatments are the most appropriate systems for small communities. Their 
main advantages are the low energy consumption, maintenance and need of chemical products, 
in addition to high visual appealing and positive ecological impact. Stabilization ponds and 
constructed wetlands (CWs) are the preferred methods. Ponds are efficient for the removal of 
suspended solids, while CWs remove microalgae from the pond effluent. Hence, their combination 
has been tested as a robust method for wastewater treatment (Herrera-Melián et al., 2012). 

The present study deals with the removal efficiency of hormone and pharmaceuticals in a natural 
wastewater system composed of a primary macrophyte pond and a horizontal flow CW treating 
wastewaters from a University campus in Gran Canaria (Spain). Regarding pharmaceuticals, 
stimulants (caffeine, nicotine) and non-steroidal anti-inflammatories (naproxen, ibuprofen) showed 
the highest detection frequency and the highest concentrations (0.5-300 µg·L-1) in the influent. The 
pond-CW combination provided good removals (over 60%). The removal of hormones was better 
since the median value was higher than 99%. 

It can be concluded that a pond-CW combination can achieve remarkable performance at the 
removal of hormones and pharmaceutical compounds.
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Constructed Wetland as Source of Biomass for High Value Resource Recovery 

Marco Rodríguez-Domínguez1,2, Patrick Biller2,3 Hans Brix 1,2 and Carlos A.  Arias1,2 *,

1Department of Biology, Aarhus University; Aarhus, Denmark;
2WATEC Aarhus University Centre for Water Technology; 
3Department of Biological and Chemical Engineering - Process and Materials Engineering;

Abstract:

Constructed Wetlands (CW) technology is a natural-based solution where natural pollutant 
degradation processes are optimized to improve water quality. CW technology mimics processes 
present in nature,  but are optimized through engineering designs. CW technology can be classified, 
based on the pattern of the water flow in the systems as follows: Free Water Surface, Constructed 
Wetlands, Horizontal Sub surface flow and Vertical Flow Constructed Wetlands. 

CW have shown good results for contaminant removal from polluted waters, the technology is 
convenient for the relative low O and M cost, and design possibilities. CW, being and Natural 
based solution does not use chemicals. Thus, plants seem to be the only residual product from CW 
systems, being a potential source of biomass for bio-refining processes.  

We tested six different plant species used in CW namely; Salix sp., Arundo donax, Phragmites 
australis, Typha latifolia, Juncus effuses, and Iris pseudacorus to evaluate the yield for biocrude 
production through hydrothermal liquefaction and compared to the same species, growing under 
natural conditions. 

The results show successful biocrude and biochar production from all of the plants. The production 
yield differs from plant to plant from 25% to 41% being the Salix viminalis the plant with the 
highest yield. There were no siginificative differences when comparing the origin of the plant in 
terms of biocrude and biochar production. According with the results, the use of the CW biomass 
for biocrude and biochar production seems to be a suitable solution for the residual biomass from 
CW.

Biography: 

Carlos A. Arias (Male): Senior Scientist at AU. Holds a degree in Civil Engineering, MSc in 
Civil Engineering (Environmental engineering), a MSc. in hydraulics and a Ph.D. in Biology. 
He is specialized in the optimization of ecotechnological and natural based solutions systems for 
water supply, runoff, wastewater treatment and the treatment of diffuse pollution. Has extensive 
experience working with resource recovery from wastewater. Author of more than 70 peer 
reviewed - scientific publications, more than 200 conference papers and participates as editor in 
several journals.  He has invested efforts in technology and knowledge transfer to less developed 
countries.



ECGP-2021 - ABSTRACT BOOK

ENVIRONMENT, CATALYSIS AND PROCESS ENGINEERING
XVth International Symposium on

 November 23-25, 2021 | Virtual

30

Reaction of Formadehyde Over Manganese Based Catalyst

Jean-François Lamonier

University of Lille, France

La1-x(Sr, Na, K)xMnO3 Perovskites for HCHO Oxidation: the Role of Oxygen Species on 
the Catalytic Mechanism 

Yin Xua,b, Jérémy Dhainautb, Jean-Philippe Dacquinb, Jean-François Lamonierb,  Hui 
Zhanga, Sébastien Royerb,*

aDepartment of Environmental Science and Engineering, Hubei Environmental Remediation Material 
Engineering Technology Research Center, Wuhan University, China.
bUniv. Lille, CNRS, Centrale Lille, Univ. Artois, France. 

Abstract:

Air pollution represents an ever-growing threat for public health and is targeted as a high priority by 
the World Health Organization, with numerous studies attributing proportionate cancer incidence 
to air pollution. In particular, indoor air pollution is categorized as one of the five most harmful 
environmental factors for human health. As a representative example, formaldehyde (HCHO), 
classified as carcinogenic to humans (group 1), is among the most significant indoor air pollutants, 
due to its wide use. Moreover, its gradual release from furniture can take up to 15 years, with 
indoor concentrations in the ppb to ppm level. Noble metal nanoparticles dispersed on a support 
quantitatively oxidizing HCHO at the ppm level at room temperature or slightly above, and almost 
static regime. However, their high cost correlated to the scarcity of noble metals refrain their broader 
use. In this work, a series of A-site partially substituted perovskites La0.8A0.2MnO3 (A = Na, K, 
Sr) were evaluated and compared to the reference LaMnO3 perovskite. Emphasis was given to the 
understanding of the influence of lower valence elements on the structural and surface properties 
of the perovskite-based materials, highlighting the efficiency of the approach to promote oxygen 
mobility and produce more active catalyst (T50% HCHO conversion at 100°C). The stability of 
the best catalysts, La0.8K0.2MnO3.15 and La0.8Na0.2MnO3.15, were further characterized after several 
days of test and in the presence or absence of humidity.
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Removal of Organic Pollutants from Wastewater by Catalytic Wet Peroxide Oxidation 

F. Baragh1, 2*, K. Draoui3, B. El Bali4, A. Kherbeche2 , M. Agunaou1, H. Gallard5

1Laboratory of coordination and analytical chemistry (LCCA), Faculty of Science, Chouaib Doukkali 
University, El Jadida, Morocco.
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Tetouan, Morocco.
4Independent Scientist, Oujda, Morocco, 
5Institut de Chimie des Milieux et des Matériaux de Poitiers (IC2MP), Poitiers, France.

Abstract:

Water scarcity is currently a major issue that is attracting high attention worldwide, especially 
in developing countries where huge volumes of hazardous wastewaters are evacuated into the 
ecosystem with minimal or no treatment. Thus, water pollution by discharges of toxic organic 
compounds is a major problem, especially in the North Africa region. In this millennium, Morocco 
is one of the 33 countries facing real water stress and threatened by extreme water shortage by 
2040 [1]. Therefore, serious efforts must be made to reduce pollution and preserve water resources.

In this context, studies were conducted in order to synthesize natural-based heterogeneous catalysts, 
using local low-cost clays [2-4]. These aimed the removal of the most persistent organic pollutants 
from contaminated water through the process of catalytic wet hydrogen peroxide oxidation. The 
latter has been reported as a clean alternative treatment, among other advanced and classical 
processes, operating under very moderate conditions, used effectively in the remediation of these 
toxic non-biodegradable pollutants [5-9]. 

The synthesized catalysts showed good catalytic affinity towards the degradation and mineralization 
of three model contaminants of emerging concern (4-Nitrophenol (4-NP), Methyl Orange (MO) 
and Amoxicillin (AMO)). In fact, in the best conditions and after 2h of oxidation, complete 
removal was reached with total organic carbon (TOC) reduction reaching 42%, 47% and 56% 
for 4-NP, MO and AMO respectively. Furthermore, the oxidation reaction pathways of these 
pollutants were proposed based on the presence of intermediates/by-products detected by LC-MS 
analysis. Besides, the stability of these prepared materials was monitored by X-ray Photoelectron 
Spectroscopy. 

Keywords: Organic pollutants; Clays; Catalysts; wastewater treatment.
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Metal–Organic Frameworks (MOFs)-based Adsorption Technology for Phosphate Recovery 
from Water

Samir El Hankari*

Chemical and Biochemical Sciences, Green Process Engineering, Mohamed VI Polytechnic University 
(UM6P), Ben Guerir, Morocco.

Abstract:

The removal of the excessive phosphate form water is very important to avoid eutrophication. 
For this purpose, adsorption process has been emerged as an appealing technology for the 
adsorption of phosphate. However, the design and development of a highly efficient adsorbent 
is imperative for such target. Metal-organic frameworks (MOFs) as a new class of porous hybrid 
materials constructed from organic ligands and metal ions have recently attracted great attention in 
adsorption due to their outstanding physicochemical features. 1-2 In this work, MOFs synthesized 
using different ligands and Metals were employed for the recovery of phosphate from water. The 
phosphate adsorption performance will be discussed according to different batch experiments 
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relating to the effect of ligands/Metals type, adsorbent/adsorbate ratios, adsorption time, and the 
temperature. The role of ligands and metals will be presented together with the adsorption kinetics 
data and adsorption mechanism. As shown in figure 1, regeneration of MOFs for their subsequent 
reuse will be also described.
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Incorporation of Cobalt in a Clay-based Ceramic Matrix: Chemical Evaluation.

El Mustafa IBOUSTATEN*1, Roberta BERATNI2, Paolo Sgarbossa2, Ez-zejjari Mohamed1, 
Abdelhak KHERBECHE1

1Laboratory of Catalysis, Materials and Environment, Higher School of Technology, Sidi Mohamed Ben 
Abdellah University of Fez, Morocco.
2University of Padova, Department of Chemical Sciences, Italy.
Abstract:

Despite the great growth achieved in the ceramic industry, the pollution generated by it, constitutes 
a major environmental challenge, due to the large quantity of liquid effluents released to the 
environment. Most metals are not destroyed; indeed, they are accumulating at an accelerating 
rate due to the ever-increasing demands of modern society. Various methods and techniques are 
implemented in order to answer the various questions surrounding heavy metals in the environment.

The present work aims to recycle the liquid effluents generated from the ceramic industry into raw 
material used to produce ceramic tiles. Pilot scale tests were carried out to prove the effectiveness 
of the method for the retention of heavy metals by the ceramic matrix. The method's compliance 
criteria are based on leaching tests developed by the Environmental Protection Agency (EPA).

The nature of the leaching agents (Acids, bleach, etc.) used during heavy metal release tests has 
proven to be critical for validating the compliance of the method.

Keywords: Recycling, Environment, heavy metals, ceramic materials.
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Micromechanical Modeling of the Effective Elastic Properties of Sewage Sludge Ashes-
Mortars 

Sara Naamane1,2*, El Hassane Barhdadi1, Mohamed Saidi Hassani Alaoui1, Mustapha Taleb2, 
abdeslam taleb3, Zakia Rais2

1National School of Applied Sciences, Morocco; 
2Faculty of Sciences Dhar El Mehraz, Morocco;
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Abstract:

The establishment of wastewater treatment plants for sewage treatment has become a necessity 
dictated by Moroccan and global standards and required by the alarming state of degradation of 
the natural environment of our planet. Whatever the adopted treatment system, the treatment of 
wastewater results in the production of significant quantities of sewage sludge. The management 
of this sludge has become an expensive and environmentally sensitive problem, since enormous 
quantities of this waste are produced each year requiring an adequate disposal method. Recently, 
the use of this residue, after treatment, in construction materials has become a growing option 
and an attractive disposal method of sewage sludge, because of its technical, economic and 
environmental benefits. 

The objective of the present research was to study the influence of sewage sludge ashes on the 
strength and elastic properties of mortars. Therefore, a micromechanical modeling based on the 
generalized self-consistent scheme is used to predict the effective elastic properties of mortars 
containing sewage sludge ashes. The resulting three and four phase models consisting of inclusions, 
coating, matrix layer and equivalent homogeneous medium, assumes that all constituents are 
elastic and perfectly bonded. The overall elastic moduli are obtained using a micromechanical 
modeling based on the Green function techniques and the interfacial operators.

Keywords: Sewage sludge ash; Mortars; Elastic properties; Compressive strengths; Modeling.

Biography: 

Author has her expertise in the valorization of wastes in construction materials and improving the 
physico-chemical and the mechanical characterization of cement-mortars containing wastes. Her 
focus is based on the environmental evaluation and the study of the leaching behavior of materials. 
She was warded her PhD in 2019 from the University of Sidi Mohamed Ben Abdellah, Morocco. 
She published 8 papers. Her H-index is 6 on Scopus.
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Lindane removal by Fenton-like Oxidation over Iron Oxide Nanoparticles Confined in SBA-
15 Mesoporous Silica

Cezar Catrinescu1*, Adrian Ungureanu1, Irina Mazilu1, Carmen Ciotonea2,3, Emil Dumitriu1, 
Sébastien Royer2

1"Gheorghe Asachi” Technical University of Iasi, Romania. 
2Univ. Lille, CNRS, ENSCL, Centrale Lille, Univ. Artois, France. 
3Univ. Lille, CNRS, INRA, Centrale Lille, Univ. Artois, France.

Abstract:

Melt infiltration (MI) was used for the encapsulation of iron oxide nanoparticles within intra-
wall pores (IWP) of SBA-15 supports (Ciotonea et al., 2017a, 2017b). This approach involved 
the time-controlled diffusion step of the melted metal salt precursor, within the pores of the as-
synthesized organic-inorganic hybrid support. The conventional MI (as_0) yielded mainly external 
iron oxide (-Fe2O3, 30 nm) nanoparticles, but also a small fraction localized within the pores. 
No crystalline phases were detected by XRD for samples prepared with an additional diffusion 
step of 1, 2, 4 and 8 days (samples as_1 to as_8). For samples as_4 and as_8, the iron oxide was 
selectively localized in the IWP (< 3 nm nanoparticles), as a uniformly distributed phase, at high 
metal loadings (10% wt., by ICP-OES). All samples preserved their high surface area and pore 
volume (e.g., 882 m2 g- and 1.21 cm3 g-1 for the calcined support). The DR UV-vis spectra of as_4 
and as_8, were typical for materials with highly dispersed iron species (intense absorption bands < 
300 nm, with little absorption in the near-UV and Vis). These materials were tested in the Fenton-
like oxidation of lindane, an organochlorine pesticide, included in the Stockholm list of persistent 
organic pollutants. All catalysts allowed significant elimination of lindane, which improved with 
the increase of the infiltration time (from 64 to 90%, for as_0 and as_4, respectively). The catalysts 
were very stable to leaching, the concentration of iron in solution being very low (< 1 ppm) for all 
the catalysts tested.

Biography:

Cezar Catrinescu is currently Associate Professor at “Gheorghe Asachi” Technical University of 
Iasi, Faculty of Chemical Engineering and Environmental Protection, Department of Environmental 
Engineering and Management, where he teaches Materials Science and Environmental Catalysis. 
His research interests include the synthesis and characterization of materials (e.g., clays, 
microporous and mesoporous materials) with applications in environmental catalysis,  oxidation 
of priority and persistent organic pollutants by Advanced Oxidation  Processes (heterogeneous 
Fenton-like catalysis and photocatalysis), GC-MS analysis of emerging toxic organics from water 
and of their oxidation intermediates, green synthesis for the conversion of renewable compounds 
(e.g., terpenes) from biomass to more valuable molecules.
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Mediating the State of Plasmonic Nanoparticles on Layered Double Hydroxides (MeNP/
LDH) for Light- Driven Photocatalysis

Corina Eugenia Ignat, Gabriela Carja*

Technical University of Iasi, Romania.

Abstract:

An important factor limiting the conversion efficiency of almost every active photocatalyst is the 
high rate of charge-carrier recombination. It has recently found that the recombination problem is 
significantly alleviated by assembling plasmonic metal nanoparticles (MeNPs) and semiconductor 
supports [1]. In MeNPs/support co-catalytic systems the manipulation of MeNPs photo-
responsive effects gives rise to specific electron transfers at the interface that reduce the charge-
carrier recombination rate and facilitate the overall photocatalytic activities in which electrons are 
involved. To date is still challenging to obtain self-assemblies of plasmonic Au and semiconductor 
supports that are able to join the photoresponsive effects of the components and also to give rise to 
a specific response of plasmonic gold [2]. In this regard, we present here the assemblies of AuNPs 
with matrices of LDH clays with compositions. The growing of AuNPs on the surface of the larger 
nanoparticles of LDHs were done by exploiting the reconstruction of the freshly calcined LDHs in 
the aqueous solutions of Au(O2CCH3)3. Powder X-ray diffraction (PXRD), X-ray photoelectron 
spectroscopy (XPS), high resolution transmission electron microscopy (TEM), Fourier transform 
infrared spectroscopy (FTIR) and UV-Visibile spectroscopy and XAFS analysis were used to 
investigate the structural, composition and size-morphology characteristics of the catalysts. The 
oxidation states of AuNPs on LDHs are tailored by using solar irradiation. The photocatalytic 
capability of the catalysts were evaluated for the degradation process of phenol and acetophenone 
in aqueous solutions under solar and UV irradiation. Furthermore, AuNPs/LDHs nanoarchitectures 
were evaluated as photocatalysts for the process of CO2 reduction. 

1.D. B. Ingram, S Linic, J. Am. Chem. Soc. 2011, 133, 5202.

2. G. Mikami, F. Grosu, S. Kawamura, Y Yoshida, Carja G., Y. Izumi Applied Catalysis B: Environmental, 
2016, 199, pp. 260-271.

Biography: 

Gabriela Carja is a Professor of Chemical Engineering and Environmental Protection at Technical 
University "Gheorghe Asachi" of Iasi. She was a Ph. D. adviser in the field of “Chemical Engineering” 
from 2008. She was a rechercher of COMPETENCES IN CHEMICAL ENGINEERING, 
NANOSCIENCES AND MATERIALS SCIENCE RESEARCH Over 120 published papers in 
international journals; from these, 92 papers in ISI quoted Journals from the field of Chemical 
Engineering, Nanoscience and Materials Science. With a HIRSCH Factor equal of 25 in ISI WEB 
OF SCIENCE and equal 27 in Google Scholar.
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Decentralised Bioenergy from Automatically Controlled Anaerobic Digestion of Food Waste

Ernesto Hernandez1*, Rubén González2, Xiomar Gómez2, Richard Smith3, Judith González 
Arias2, Elia Judith Martínez2, Daniel Blanco2

1Bioinspired Chemical Engineering, Chemical Engineering, School of Engineering, Technology and 
Design, Canterbury Christ Church University, North Holmes Road, Canterbury. 
2Chemical and Environmental Bioprocess Engineering Group, Natural Resources Institute (IRENA), 
University of León, Spain. 
3Department of Chemical and Environmental Engineering, University of Nottingham, UK

Abstract:

Transporting waste afar to automatically centralised anaerobic digestion plants logically means 
more carbon footprint and inconvenience. Better local approaches are desirable in a sustainable 
circular economy. Consequently, the performance of an automatically controlled small-scale 
prototype digestion plant is presented herein. This is done in terms of energy efficiency and technical 
suitability to valorise biogas as fuel for electrical and thermal energy. The microplant operated in 
recirculation mode to enhance food waste conversion and improve volatile solids degradation. 
An energy assessment is considered with a combined heat and power (CHP) unit. The microplant 
nearly attained self-sufficient electrical energy use, as reflected by 0.95 of overall performance 
coefficient (COPel) estimated at 22.5% ratio between energy production and consumption, at 
360 L methane (kg VS)-1 and an organic loading rate (OLR) of 1.06 g VS (L d)-1. Evidently, 
assessing energy at low OLR required warming up the feed to the desired process conditions, and 
consequently demanded thermal energy accounting for 80% of the total energy demand of the 
micro-plant, and thus highly compromising efficiency. Conversely, at higher OLR (2.7 g VS (L d)-
1) the plant reached self-sufficient electrical energy use at the process conditions (COPel of 1.68).

Biography:

Ernesto is a life scientist and chemical engineer, former head of department at Celanese, and 
researcher or associated professor at the universities of Durham, Manchester and Nottingham. 
Ernesto is outreach and recruitment coordinator and formerly Programme Director of Chemical 
Engineering.  He researches a variety of ways to use microbes and enzymes to solve a number of 
problems currently facing society. For instance, to convert wastes into bioenergy; decontaminate 
water; capture smoky carbon dioxide; produce commercial chemicals from algae and more. Ernesto 
specialises in biocatalysis and bioprocessing to overcome current sustainability challenges to 
produce valuable chemicals, energy, water and services from sustainable biorefineries in a circular 
economy.
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Plenary Talk

Nano and Microstructured Carbon Materials from Bioresources using Pyrolysis and 
Reforming

Ange Nzihou

RAPSODEE-CNRS, IMT Mines Albi, France 

Oral Presentations

Numerical Modelling of Global Climate Driven Effects on Urban Areas

Roberto San José1* and Juan L. Pérez-Camaño1

1Environmental Software and Modelling Group, Computer Science School, Technical University of Madrid 
(UPM), Madrid, Spain.

Abstract:

This contribution presents the modelling approach and results of a climate and air pollution 
dynamical downscaling process from global climate simulations to urban scale with very high 
spatial resolution. The final objective is to show how urban meteorological and air pollution 
respond to different global climatic conditions and how human health and building energy 
demand. The proposed simulation system is based on the mesoscale model WRF-Chem (NOAA, 
US) to produce regional and urban data (up to 1 km) and the MICROSYS-CFD model to take into 
account city buildings (up to 50 m). Two RCP scenarios of the IPCC, 4.5 (peak around 2040, then 
decline) and 8.5 (emissions continue to rise throughout the 21st century). Boundary conditions are 
taken from the global climate model CESM with a frequency of six hours. The system has been 
previously evaluated by comparing its results driven by real global meteorological data with the 
data measured by air quality monitoring stations. Energy demand simulations of buildings are 
implemented with the EnergyPlus model using the produced high resolution climate data. The 
climate effects are also analysed with climate and health indicators for mortality and morbidity, 
using epidemiological studies to fix the exposure-response functions. RCP 8.5 shows strong effects 
in electricity demand for cooling buildings and health impacts The purpose is to highlight areas of 
a city with elevated vulnerability to prepare plans and implement adaptations to reduce negative 
effects of climate change. This work has been developed as part of the EU DECUMANUS project.

Biography: 

Roberto San Jose completed his PhD in 1982 related to the unstable surface turbulent boundary 
layer parameterisation. He has been involved in air pollution modelling mainly using three 
dimensional mesoscale models, such as MM5 and CMAQ. He created the Environmental Software 
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and Modelling Group at Computer Science School of the Technical University of Madrid (UPM) 
in 1992. He spent one year at the Max-Planck Institute for Meteorology and two years at IBM-
Bergen Environmental Sciences and Solution Centre. He has more than 150 publications in 
different national and international scientific journals. He has been a Full Professor since 2001.

Versatility of the Clay Minerals as Adsorbents for Organic Pollutants 

Francisco Rodrigues1, Denise Brito França2 and Maria Gardênnia Fonseca2

1Paraíba State University, Brazil.
2Paraíba Federal University, Brazil.

Abstract:

Emerging pollutants such as pharmaceutical compounds have recently become an environmental 
concern because of the large number of different organic compounds that may be present in the 
environment due to their increased and uncontrolled use. Traditional systems for the removal of 
organic pollutants from water, including pharmaceuticals, employ an adsorption process. New 
adsorbents derived from clay minerals have been highlighted due to promising characteristics such as 
abundance, low-cost and low toxicity, environmental compatibility, ease of handling and unlimited 
potential. This present work is focused on the use of different clay minerals (montmorillonite, 
vermiculite and magadiite) as adsorbents for organic pollutants where the influence of chemical 
modifications was presented and compared with the performance of the pristine solids. Structural, 
thermal and morphological characterizations were also used to describe the different systems 
before and after adsorption. The results have demonstrated the good performance of the modified 
clay minerals (silylated and organophilic clays) for removal of drugs such as sodium diclofenac 
and textile dyes from aqueous environment.  

Biography: 

Francisco Rodrigues is current an assistant professor at State University of Paraiba (UEPB, Brazil), 
working at the Laboratory of Synthesis and Analysis of Advanced Materials of the Chemistry 
Department. His work includes synthesis and characterization of inorganic-organic hybrids 
materials based on clay minerals and biopolymers for adsorption of pollutants and as controlled 
drug release systems. His is also interested to apply the dyed solids from adsorption processes as 
pigments to artworks as well as figure out the role of porous minerals in the origins of life. Both 
interests came from his recent post-doctorate at Sorbonne University in Paris (France).
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In-situ Molecular Imaging of Green Solvents for CO2 Capture

Xiao-Ying Yu*

Pacific Northwest National Laboratory, Washington.

Abstract:

Switchable ionic liquids are emerging green solvents in for carbon dioxide (CO2) capture, cleaner 
separation, and efficient biomass production.  However, the liquid structure and composition of 
SWILs are not fully understood.  Besides off-line analyses using NMR and IR, our knowledge 
of the sustainable green solvents is limited.  We used in situ liquid time-of-flight secondary ion 
mass spectrometry (ToF-SIMS) to study such solvents in this work.  This is a unique molecular 
imaging technique enabled by the invention of a vacuum compatible microfluidic reactor SALVI.  
Green solvents were synthesized and reported previously.  They were introduced into a vacuum 
compatible microfluidic channel for in situ analysis using liquid ToF-SIMS.  Two model systems 
have been investigated.  The first consists of 1, 8-diazabicycloundec-7-ene (DBU) and 1-hexanol 
with different CO2 loadings.  The second is primarily made of koechanol with various CO2 
loadings.  Koechanol acts as both acid and base in the latter.  Our results show two coexisting 
liquid phases in these green solvents.  This phenomenon was only hypothesized in previous theory 
prediction.  We were able to provide the first physical evidence of the complex liquid – liquid 
(l – l) interface using three-dimensional chemical mapping with submicrometer resolution.  In 
addition, more complex stoichiometry is discovered due to CO2 uptake.  More importantly, we 
have provided the first chemical spatial visualization elucidating the evolving l – l interface.  We 
anticipate the more detailed molecular level understanding of the liquid structure and composition 
are instrumental to build the foundation for predicative material synthesis, CO2 capture, and other 
versatile applications.

Biography:

Yu obtained her Ph.D. at the University of Michigan. She has been a senior scientist at Pacific 
Northwest National Laboratory since 2006.  Dr. Yu’s research focuses on chemical imaging of soft 
materials in atmospheric, biology, energy, and material sciences using microfluidics.  She was the 
winner of the R&D 100 and FLC Technology Transfer Award. She has published over 100 peer 
reviewed articles.  She has several US patents for in situ / in operando chemical imaging.  
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Identifying the Locations of Heavy Metal Contaminants Entrained with Fluid Flow into 
a Trickle Bed Reactor (TBR) with Different Catalyst Shapes using Dynamic Radioactive 
Particle Tracking

Muthanna Al-Dahhan1+*, Binbin Qi1 and Omar Farid2

1Missouri University of Science and Technology, USA

+Mohammed VI Polytechnic University 

Abstract:

Trickle bed reactors (TBR), as one of the typical packed bed reactors, are gas-liquid-solid interaction 
equipment utilized in various fields such as petroleum hydrotreating hydrodesulfurization, 
hydrodenitrification, hydrodemetallization, hydrocracking, etc.), hydrogenation reactions, 
oxidation reactions, esterification, as well as Fischer-Tropsch reactions A newly developed 
modified dynamic radioactive particle tracking system (DRPT) was used to investigate the heavy 
metal contaminants accretion locations in different catalyst beds, sphere, cylinder, trilobe, and 
quadrilobed in trickle bed reactors. In the present paper, a kernel density estimator (KDE) was 
used to estimate the probability density distributions of heavy metal contaminants accretion in 
terms of bed radius height. The result shows that the four cases have similar probability density 
distribution in terms of radius, while the spherical catalyst has a larger distribution range in terms 
of bed height. The heavy metal accretion is directly related to the pressure drops along with the 
bed height, indicating the bed porosity and intricate bed structure in catalyst-packed beds. Heavy 
metals have more chance to deposit at higher levels of packed beds with higher pressure drops. 
Finally, This information can benefit not just industries to diagnose the common issues in TBRs 
such as contaminants accretion, hot spot or high-pressure drop, and it could also benefit the 
hydrodynamics investigation in computational fluid dynamics (CFD) simulations as it provides 
valuable benchmarking data for CFD validation.

Biography:

Dr. Muthanna Al-Dahhan is a Curators’ Distinguished Professor of the Chemical & Biochemical 
Engineering Department and college of engineernig and computing distinguished professor at 
Missouri University of Science and Technology, Rolla, Missouri, USA. He holds three degrees 
in chemical engineering (BSc in 1979, University of Baghdad-Iraq; Master degree in 1988, 
Oregon State University and Doctoral degree in 1993, Washington University). He obtained over 
$12 million in external funding as PI and Co-PI. His research activities include more than 240 
publications in peer-reviewed journals (his h-index is 52). He has been expert and consultant to 
IAEA, UNESCO, many other companies and research organizationsin USA and from around the 
world.
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DAY-3

 Session-3: Waste: Analysis, Treatment & Recycling Analysis: Air & Water 
Quality Photocatalysis, Electrocatalysis & Biocatalysis

Efficient Synthesis of Heterohelicenes and Dehydohelicenes

Hiroaki Sasai*, Imrul Md. Khalid, Salem Mohamed S. H., Ankit Kumar, Irshad Mattan, 
Msaru Kondo, Tsukasa Abe, Makoto Sako, Shinobu Takizawa

The Institute of Scientific and Industrial Research (Sanken), Osaka University, Japan

Abstract:

An efficient enantioselective oxidative coupling of hydroxycarbazole derivatives and 2-naphthols 
and successive dehydrative cyclization were promoted by a newly prepared vanadium 
catalyst.1  Various oxa[9]helicenes and related heterohelicenes were obtained in good yields 
and enantioselectivities.  When electrochemical oxidative coupling of hydroxycarbazoles with 
7-methoxy-2-naphthol was examined using FTO electrode, corresponding dehydrohelicenes 
were obtained by a further intramolecular carbon-carbon bond-forming reaction of intermediary 
heterohelicenes.  Optically pure dehydrohelicenes were isolated by an optical resolution using a 
chiral stationary phase column.  The heterohelicenes and corresponding dehydrohelicenes showed 
unique chiroptical properties such as circularly polarized luminescence.

1) Sako, M.; Takeuchi, Y.; Tsujihara, T.; Kodera, J.; Kawano, T.; Takizawa, S.; Sasai, H. J. Am. 
Chem. Soc. 2016, 138, 11481.

Biography: 

Hiroaki Sasai received his doctor degree in 1985 from Keio University.  After working as a 
researcher at Sagami Chemical Research Center, he joined Hokkaido University as an assistant 
professor.  In 1992, he moved to the University of Tokyo and then joined the present institute in 
1997 as a professor. He received several awards including the Chemical Society of Japan Award 
for Creative Work (2006), the Molecular Chirality Award (2011), and Synthetic Organic Chemistry 
Award (2016).  In 2018 he received Prizes for Science and Technology from MEXT, Japan.
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Universal Approach for Fluxes and Dispersion of Organic Compounds from Oil and 
Chemical Terminals

Fares M. Howari1*, Manish Sharma1**, Cijo M. Xavier1 and Yousef Nazzal1

1College of Natural and Health Sciences, Zayed University, Abu Dhabi, United Arab Emirates.*

Abstract:

The current study uses dispersion model of Gaussian to evaluate the loss of volatile organic 
compounds (VOCs) in the tank farms. Gaussian dispersion model is the most common air pollution 
model, which describes the concentration field from a point source under certain parameters. Present 
research describes a method for estimating evaporation losses of VOCs from organic liquid in the 
storage tanks. Floating roof and Fixed roof equations were used for working and breathing losses. 
Following factors were considered for calculation - the breathing loss, total loss, vapor pressure, 
diurnal temperature, tank capacity, tank diameter, paint factor, molecular weight of the product, and 
number of turnovers. Dispersion scenario was simulated with the aid of AERMOD and ALOHA 
software’s. Dispersion under accidental and normal circumstances were also considered for the 
simulation. Modelling and calculation were done using the meteorological data including average 
wind speed, daily temperature (ambient, maximum, and minimum), solar insulation factor and 
annual atmospheric ambient temperature and pressure average. The simulation models revealed 
that the dispersion of VOCs are several folds less than the published values and vitally depends on 
the climatic conditions. This method is highly useful for the estimation of different types of leak 
scenarios especially the hypothetical and baseline conditions.

Keywords: Evaporation losses, VOCs, Dispersion, AERMOD and ALOHA.

Biography:

Cijo Xavier was a Laboratory Technician at Zayed University in College of Natural and Health 
Science. Cijo Xavier Worked on a project with a focus on agriculture technology including the 
study of soil, water and dust in the UAE. He Attended several conferences and presented posters 
with 2 being accepted by NASA’s planetary conference in 2020 March.

Multivariable Statistical Analyses to Air Qualities in Industrial Areas of the Arabian Gulf 
Region

Fares M. Howari1, Manish Sharma1*, Cijo M. Xavier1 and Yousef Nazzal1

1College of Natural and Health Sciences, Zayed University, Abu Dhabi, United Arab Emirates.

Abstract:

Ambient Air Quality (AAQ) and pollution level in the industrial area bordering Ajman and Sharjah 
Emirates in United Arab Emirates were assessed in the present research. We have analyzed data 
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from five monitoring stations on daily basis to investigate the concentrations of Carbon Monoxide 
(CO), Total Volatile Organic Compounds (TVOC), Oxides of Nitrogen (NOX), Ozone (O3), 
Sulphur Dioxide (SO2), Particulate Matter (PM10) and Total Suspended Particulate Matter (TSP) 
from Sept. 2015 to April 2016. To understand the comparison and associations of data between the 
measured parameters, the normality of the data was tested, which was also filtered in an attempt 
to find possible outliers to represent the data in 3D. Multivariable statistical analyses were also 
performed on a subset of the obtained data to better understand the associations between the 
measured values. The result found that the occasional odor is most likely related to VOC/BTEX/ 
TBH (fugitive emission because of malpractices) as well as secondary forms of pollution that are 
mostly controlled by weather conditions mainly by wind speed and humidity. The comparison 
indicated that the CO, TVOC, NOx, O3, SO2, PM10 and TSP averages on monthly basis were 
within the UAE ambient air quality standards with exception to TSP, PM10, and benzene/ toluene 
during the survey period. By examining the literature for solution to this problem, it was found that 
planting a tree barrier in order to filter air-borne particle and to scatter the plumes of air pollutants 
is a good practice.   

Keywords: Ambient Air Quality (AAQ), Air Pollution, Particulate Matter, UAE.

Biography:

Currently, Mr. Sharma serve as a Remote Sensing and Environment Specialist of College of 
Natural and Health Sciences (CNHS) at Zayed University. His research interest includes to explore 
mineralogy, geology, geomorphology and atmospheric parameters of Mars, Moon, Earth, and 
other extraterrestrial planets using Remote Sensing satellite images and Geographic Information 
System (GIS). He also worked on the Contamination Assessment of Heavy Metals in Agricultural 
Soil, in the Liwa Area of United Arab Emirates (UAE).

Influence of Well Screen (depth and length) on the Performance of Aquifer Thermal Energy 
Storage ATES system

Qais Al-Madhlom1,2, Nadhir Al-Ansari3, Jan Laue4

1Department of Civil, Environmental and Natural Resources Engineering, Lulea University of Technology, 
Sweden. 
2Faculty of Engineering/ Al-Musayab, University of Babylon, Iraq. 
3Department of Civil, Environmental and Natural Resources Engineering, Lulea University of Technology, 
Sweden. 
4Department of Civil, Environmental and Natural Resources Engineering, Lulea University of Technology.
Abstract:

There are many factors affect the performance of the Aquifer Thermal energy Storage ATES 
system. Some of these factors relate to location of the system i.e. the goe-hydrological conditions 
of the location, and some of them relate to the features of wells themselves of the system. One 
of the most important factors that is related to the wells is the features of the screen of the well: 
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length and depth from the ground surface. Due to the fact that these features affect the shape of 
the stored energy and the thermal surface losses of the system. This paper aims to explain the 
effects of the screen features on the performance of the ATES system. To achieve the aim of 
this paper a software called Visual MODFLOW Flex (Version 6.1) is applied on a hypothetical 
ATES system. The hypothetical system consists of two wells located in Al-Musaiab city (within 
Babylon Province in middle of Iraq). Different depths were used in the scenarios. The results 
include figures and maps that explain the surface losses from hypothetical system, as well as these 
maps/figures explain how the shape of stored energy is affected by the depth of the well screen. 
One of the important conclusions from this paper is that this method can be used to find the best 
depth of the screen of the well to minimize the surface losses, by applying the soil, geological, and 
geo-hydrological conditions/properties within the location in the simulation.

Biography:

Nadhir Al-Ansari working as a professor at the department of Civil, Environmental and Natural 
Resources Engineering at Lulea Technical University Sweden since December 2007. Prior to that, 
He worked as Professor at Al al-Bayt University, Jordan (1995 –2007) and Baghdad University, 
Iraq (1976-1995). He obtained my PhD degree in Hydrology from the University of Dundee, UK 
in 1976 and MSc and B.Sc. in Geology from the University of Baghdad, Iraq in1968 and 1972 
respectively.

His research interests are mainly in Water Resources and Environment especially sediment 
transport. My publications include more than 700 articles in international/national journals, 
chapters in books and 22 books. He executed more than 30 major research projects in Iraq, Jordan, 
Sweden and UK. He supervised more than 70 PhD and MSc students.

Smart Irrigation Cube for Sustainable Agriculture in the Mediterranean (SmaCuMed)

Edgardo Canas Kurz1*, Ulrich Hellriegel1, Abdelilah ElAbbassi2, Fatima Haiti3, Makram 
Anane4, Jan Hoinkis1

1Karlsruhe University of Applied Sciences, Germany. 
2Cadi Ayyad University, Morocco. 
3Moulay Ismail University, Morocco. 
4Centre de Recherches et des Technologies des Eaux, Tunisia.
Abstract:

Water scarcity and climate change conditions affect agricultural production worldwide, mostly in 
arid regions like Morocco and Tunisia. Here, the salinization of water resources poses an imminent 
threat to all sectors. In order to provide an innovative and robust solution for groundwater salinization, 
an all-in-one smart irrigation cube was developed within the research Project SmaCuMed (www.
smacumed.eu) in the field of sustainable irrigation. The goal of the project is to optimize irrigation 
aiming at long-term strategies to prevent and control soil/water salinization and foster sustainable 
agriculture bridging the gap between water balances. 
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The smart box was developed together with six Mediterranean and European partners to target the 
specific conditions of the region. The box is powered by use of high-efficiency solar PV panels 
(7.4 kWp) for autonomous operation in remote areas and includes an IoT-based water management 
system for precision irrigation and crop intensification. Membrane capacitive deionization (MCDI) 
and low-pressure reverse osmosis (LPRO) are used for the treatment of saline groundwater (TDS: 
1 - 10 g/L) and the production of irrigation water. 

The pilot plant is being tested in Morocco on the example of argan trees in Essaouira for the first year 
and will be finally tested on date palms in Errachidia. Both desalination technologies are compared 
as low-energy processes concerning specific energy consumption and water productivity as well 
as coupling with PV and costs. At the end of the pilot trials, a socio-economic and environmental 
assessment of the concept should provide an insight to evaluate the concept feasibility.

Biography:

Edgardo Cañas Kurz is a chemical and environmental engineer with degrees from the University 
of Stuttgart and the University of Applied Sciences Lübeck, Germany. He is currently finalizing 
his doctorate in desalination systems with capacitive deionisation at the Universá de Calabria, 
Italy and the Karlsurhe University of Karlsruhe, Germany , where he has been working since 2016 
as an academic researcher and project engineer at different international projects (e.g. German 
BMBF, EU-PRIMA). His R&D work is focused on water treatment and water reuse with special 
attention on desalination technologies.

Effect of Ageing on Decorative and Renovation Products Containing Biocides: Assessment of 
its Impact on Indoor Air Quality

Nouha ZINE FILALI*1, Tamara BRAISH2, Nadine LOCOGE2, Yves ANDRES1

1GEPEA UMR CNRS 6144, Institut Mines-Télécom Atlantique, Nantes, France.
2Institut Mines Telecom Lille Douai. SAGE. Douai, France.

Abstract:

The climatic conditions inside a building can have an impact on the construction and decoration 
materials, it can promote the aging of these materials and the development of fungi (Nielsen et 
al. 2004; ANSES 2016). The aim of this study is to evaluate the impact of the aging process on 
the effectiveness of biocides contained in building and decorative material. To do this, decorative 
materials (waxed finish, renovation plaster and acrylic paint) were associated with a wall covering 
(polyester-cellulose) before being subjected to an accelerated aging. The latter process consists 
of adding a detergent and exposing the material to a visible light spectrum, moderate temperature 
and variable relative humidity (45 ± 5% to 96 ± 2%). Prior to 30 days of incubation, aged (with or 
without detergent and at different humidity conditions) and innate materials were inoculated with 
fungal spores using a dry aerosolization system. The developed fungi were then quantified by the 
cell culture method.
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The results show that only the innate polyester-cellulose and waxed finish materials that promoted 
spore growth at 96 ± 2% RH with a 10 to 105 fold growth rate over the initial spore concentration. 
In contrast, materials with the renovation plaster and acrylic paint showed no visible growth. 
The use of the cleaning agent during the aging process gave the materials additional resistance to 
fungal growth.

Fungal growth and aging can lead to emissions of Volatile and Semi Volatile Organic compounds 
(VOCs and SVOCs) which may have an impact on the indoor air quality (Korpi, Järnberg, et 
Pasanen 2009; Zervos 2010; Laycock et al. 2017).

Biography:

Zine Filali Nouha was a PhD student at IMT Ashanique in Department of Energy Systems and 
Environment (DSEE). She was expertise in RNA, Agarose Gel Electrophoresis, ELISA, PCR, 
DNA Bacteria Detection, Bacterial Cell Culture, Environmental Exposure, Bacterial Isolation and 
Applied Mycology.

Photocatalytic Valorization of Organic Pollutant into High Added Value Product

Chantal Guillard

CNRS-University of Lyon, France

Effective Catalytic Delignification and Fractionation of Lignocellulosic Biomass in Water 
over Zn3V2O8 Mixed Oxide 

Khadija Khallouk1,2*, Abderrahim Solhy2, Abdelhak Kherbeche1, Abdellatif Barakat2

1LMPCE, EST, Université Sidi Mohammed Ben Abdellah, Morocco.
2IATE, Montpellier SupAgro, INRAE, Université de Montpellier, 2, Place Pierre Viala, France.

Abstract:

The conversion of poplar wood biomass to highly value-added chemicals and molecular building 
blocks was achieved by using the dispersed mixed oxide Zn3V2O8 (ZVO) in water under 100 kPa 
of 10% O2/N2 at 160, 180, and 200 °C for 4 h. This nanostructured mixed oxide was prepared 
via the precipitation process and then characterized by several techniques. The results showed 
that this mixed oxide has interesting catalytic properties and is a versatile catalyst for biomass 
delignification and lignin and hemicellulose depolymerization.  ZVO exhibited high activity on 
poplar biomass delignification and fractionation (degree of delignification > 97%) and lignin and 
holocellulose conversion with high yield into aromatic and furan compounds (80 mg/g initial 
wood at 200 °C), with high selectivities for 5-hydroxymethylfurfural (HMF) (25 mg/g of initial 
wood), vanillin, and syringaldehyde.
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Biography: 

Khadija KHALLOUK, postdoctoral researcher in Laboratory of Materials, Processes, Catalysis and 
Environment (LMPCE) FEZ / Morocco. After two years on preparatory classes at the Reda Slaoui 
high school in Agadir / Morocco, she joined the National School of Applied Sciences in Agadir 
in September 2010. In 2013, she obtained her Engineering Degree in Energy and Environmental 
Process engineering from the National School of applied sciences; Agadir/Morocco. She obtained 
her phD in 2020 in Chemistry. she is working on the lignocellulosic biomass valorization by 
vanadium mixed oxides in order to prepare molecules of interest.

Direct and Indirect Photolysis of Fluorinated Pesticides in Water: Kinetic Study, 
Transformation Products and Toxicity Evaluation

Richy Brel Merveille DIAKABOU OBY

University of Poitiers, France

Structure and Characterization of CO2 Sequestering Agents based on Industrial Waste

Luis Maria Esquivias Fedriani

Universidad de Sevilla, Spain

Optimization of Fenton-type Reaction for Water Treatment using Bimetallic Catalysts based 
in Porous Materials by Box-Behnken Desing 

Assila Oa,b, Barros Oc, Zerrouq Fb, Kherbeche Ab, Fonseca AMFa,c, Parpot Pa,c, Tavares Tc, 
Neves ICa,c

aCQUM, Centre of Chemistry, Chemistry Department, University of Minho, Campus de Gualtar, Braga, 
Portugal. 
bLaboratory of Catalysis, Materials and Environment, School of Technology, University Sidi Mohammed 
Ben Abdellah Fez, Morocco. 
cCEB - Centre of Biological Engineering, University of Minho, Campus de Gualtar, Portugal.

Abstract:

Fenton-type reaction is an important oxidation process for cleaning the effluents, since water 
pollution is one of the most serious environmental problem concerning human health and 
sustainability. The use of different bimetallic catalysts based in Rare Earth Elements with iron 
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ion exchanged in zeolite (NaY) or a natural clay from Morocco were studied using Fenton-type 
reaction for degraded pollutants in water. 

Response Surface Methodology (RSM) was widely used in numerous research works for the 
optimization of different processes for liquid effluents treatment.1,2 RSM is a statistical technique 
applied to reduce the number of experiments, optimize and analyze the experimental independent 
parameters, that affect a process efficiency, and to generate a mathematical model which describes 
the process behavior.1,3 The optimization of the process was carried out by Box-Behnken design 
in order to found the best experimental conditions. For that, the effect of different experimental 
parameters such as, temperature, concentration of H2O2 and the bimetallic catalysis based in 
porous materials was studied and optimized.

Acknowledgements: We thank the Fundação para a Ciência e Tecnologia for financial support 
through Centre of Chemistry (UID/QUI/00686/2013 and UID/QUI/0686/2016) and BioTecNorte 
(operation NORTE-01-0145-FEDER-000004).

References: 

1. Khouni, I. et al., Chem. Eng. J. 2010, 156, 121–133.

2. a) Assila, O. et al, J. Chem. 2020, 2020, Article ID 6457825, 13; b) Thiam A.et al., J. Chem. 2020, 2020, 
Article ID 4173152, 14.

3. Shalaby, M.S. et al. Nano- Structures and Nano-Objects, 2019, 100342.

Biography: 

Assila Ouissal currently works at the Department of Chemistry, Sidi Mohamed Ben Abdellah 
University. Assila does research in Environmental Chemistry, Chemical Thermodynamics and 
Catalysis. Her Expertise areas in Catalytic Oxidation, Catalyst Synthesis, Catalyst Characterization, 
Heterogeneous Catalysis, Adsorption, Nano-Catalysis, Advanced Oxidation Processes and BET.

Operational Modeling of Waste Recovery in Construction

Mahfoud Benzerzour

IMT Nord Europe, France

Abstract: Not Available
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Photo Catalysis of Organic Pollutants under Solar Light Irradiation of Au@Wo3 
Nanocomposites: Efficiency and Mechanism 

Margaux Desseigne*a, Véronique Madigoua, Marie Vanessa Couletb, Olivier Heintzc, G. 
Culiolid, Virginie Chevalliera, Madjid Arab*a

aUniversité de Toulon, Aix Marseille Univ, CNRS, IM2NP, Toulon, France
bAix-Marseille Université, CNRS, MADIREL,Campus de St Jérôme,Marseille Cedex, France
cUniversité de Bourgogne Franche-Comté, LICB, UMR CNRS, Dijon, France
dUniversité d’Avignon, IMBE, UMR CNRS, Baruch de Spinoza, Avignon
Abstract:

In order to solve the water pollution problem, the photocatalysis under solar light is one of the most 
studied advanced oxidation process these last decades. The proposed work presented is focused on 
the synthesis of Au/WO3 nanocomposites leading to organic pollutant degradation under solar light 
irradiation. The purpose of controlling the tungsten oxide WO3 particles morphology with loading 
gold (Au) nanoparticles is to improve the semiconductor response in visible range wavelengths. 
After preparation and characterization thanks to several advanced technics (XRD, SEM, TEM, 
XPS, UV-Vis, sorption), photocatalytic tests were realized under solar light irradiation. The 
degradation results of model pollutants (rhodamine B, methylen blue or methyl orange) confirmed 
the high efficiency of nanocomposite systems. The catalytic activities were discussed according 
to the, structural, optical, photo-electrical properties. Furthermore, the decomposition process of 
some pollutants was followed by liquid chromatography – mass spectrometry (LC-MS) and by 
scavenging experiments. The results allowed as to propose pollutant degradation mechanisms.

Biography:

Madjid Arab currently working was a Senior Lecturer HDR at University of Toulon in Development 
of micro-nanostructured materials for environmental applications. His research interests in for 
the detection, transformation and photodegradation of pollutants. He obtained his Ph.D in of 
University of Franche-Comté.

Self-supported IrOx Nanoclusters for Efficient and Durable Water Oxidation at High 
Current Densities in Acidic Media

Lifeng Liu1*, Zhipeng Yu1,2

1International Iberian Nanotechnology Laboratory (INL), Portugal. 
2Faculty of Engineering, University of Porto, Portugal.

Abstract:

Iridium oxide (IrO2) is one of the best known electrocatalysts for the oxygen evolution reaction 
(OER) taking place in a strongly acidic solution. IrO2 nanocatalysts with high activity as well as 
long-term catalytic stability, particularly at high current densities, are highly desirable for proton 
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exchange membrane water electrolysis (PEM-WE). In this presentation, I will show a simple 
and cost-effective strategy for depositing ultrafine oxygen-defective IrOx nanoclusters (1-2 nm) 
on a high-surface-area, acid-stable titanium current collector (H-Ti@IrOx), through a repeated 
impregnation-annealing process. The high catalytically active surface area resulting from the 
small size of IrOx and the preferable electronic structure originating from the presence of oxygen 
defects enable the outstanding OER performance of H-Ti@IrOx, with low overpotentials of 277 
and 336 mV to deliver 10 and 200 mA cm-2 in 0.5 M H2SO4. Moreover, H-Ti@IrOx also shows 
an intrinsic specific activity of 0.04 mA cmcatalyst-2 and superior mass activity of 1500 A gIr-1 
at an overpotential of 350 mV. Comprehensive experimental studies and density functional theory 
calculations confirm the important role of oxygen defects in the enhanced OER performance. 
Remarkably, H-Ti@IrOx can continuously catalyze the OER in 0.5 M H2SO4 at 200 mA cm-2 
for 130 hours with minimal degradation, and with a higher IrOx loading, it can sustain at such a 
high current density for over 500 hours without significant performance decay, holding substantial 
promise for use in PEM-WE.

Biography: 

Lifeng Liu received his both his Master and Ph.D. in Condensed Matter Physics from Institute of 
Physics, Chinese Academy of Sciences. He joined Max Planck Institute of Microstructure Physics 
in 2007, first working as a postdoctoral researcher and then as a staff scientist. He started his 
independent research career in 2008 and became a Group Leader in 2009. In 2011, he moved 
to International Iberian Nanotechnology Laboratory (INL) and set up a research group there, 
where his research now focuses on development of new materials for use in electrochemical 
energy conversion/storage devices including (photo)electrocatalysis, rechargeable batteries and 
supercapacitors.

Quest for the Key to Malic Acid Production by Aspergillus Oryzae

Hendrik Brink1*, Monique Geyer-Johnson1, Willie Nicol1

1Department of Chemical Engineering, University of Pretoria, Lynnwood, South Africa

Abstract:

The potential for bulk valuable chemical precursors from microbial bioconversion as an alternative 
to the petrochemical industry has been proposed for many years but still requires much research. 
Malic acid is a specialty chemical that is currently mainly used in the food and beverage industry 
(market value $182 million), but has a potential market value of $3.5 billion if used to produce 
maleic anhydride. The natural malic acid producer Aspergillus oryzae is capable of utilizing various 
renewable sugar substrates and nitrogen sources. However, before venturing into this avenue for 
biomass-based production of malic acid more needs to be known about the drivers motivating 
this production. This project aimed to: (i) investigate the trigger/s for malic acid production by A. 
oryzae; and (ii) elucidate the driving force for this. The results from the study indicated that the 
production of malic acid by A. oryzae requires the presence of the alkaline earth metals calcium or 
magnesium in significant quantities. This is likely due to an evolutionary response to calcareous 



ECGP-2021 - ABSTRACT BOOK

ENVIRONMENT, CATALYSIS AND PROCESS ENGINEERING
XVth International Symposium on

 November 23-25, 2021 | Virtual

52

soils. These soils tend to immobilize minerals in solid precipitates resulting in nutrient depletion, 
while the production of malic acid solubilizes these minerals making them bioavailable. In 
addition, it was found that A. oryzae was capable of assimilating malic acid from the environment 
therefore minimizing the loss of valuable carbon due to malic acid excretion. This study provided 
invaluable information required for economically viable malic acid production by A. oryzae which 
could markedly reduce our reliance on the petrochemical industry.

Biography: 

Monique Geyer-Johnson was a Platform QC Tech Transfer Scientist at Oxford Nanopore 
Technologies Ltd. His Project focuses on Malic acid production by Aspergillus Oryzae: The role 
of carbonate buffers. He had been awarded a Postgraduate: Best Oral Presentation in Department 
of Chemical Engineering at University of Pretoria.

Immobilization of Iron Nanoparticles in Polymeric Matrixes for Removal of Cr(VI) in 
Water: The Case of Hierarchically Channelled Polyacrylonitrile 

Nahuel Montesinos*a,b, Iván Sciscenkoa, Vittorio Lucac, Cinthia Paula Ramosd,e, Thomas 
Bligh Scottf, and Natalia Quicia,b

aDQRA, CNEA-CONICET, Argentina. 
bCTQ, FRBA-UTN, Argentina. 
cPRAMU, CNEA, Argentina. 
dDepartamento de Física de la Materia Condensada, GIyA, CNEA, Argentina. 
eINN, CNEA-CONICET, Argentina; 
fIAC, School of Physics, University of Bristol, United Kingdom.
Abstract:

Free nanoscale zerovalent iron (NZVI) in aqueous suspension present elevated reactivity in 
comparison to other microscale ZVI materials but they can be highly mobile in aqueous media. 
Immobilization of nanoparticles within milli- or microscale polymeric matrix supports carriers 
is a promising strategy to overcome this problem and exploits the NZVI reactivity in fixed bed 
reactors.

NZVI was immobilized within porous millimeter-sized polyacrylonitrile (PAN) beads by chemical 
coagulation followed by a heat treatment in air (180-280 °C) for stabilization of the polymer 
structure. SEM-EDS and porosimetry analysis showed that the nanoparticles were uniformly 
distributed in micron-scale agglomerates within the hierarchically channeled inner structure of 
the PAN spheres. XRD measurements demonstrated that α-Fe phase was the main crystalline 
component until 230 °C preserving, in the latest case, around 50% of the original NZVI mass, 
according to Mössbauer spectroscopy. The effect of NZVI loading (0 – 27% m/m), initial pH 
(3-9) and heat treatment temperature of the beads in the composition, structure, and reactivity of 
the NZVI-PAN beads, was studied. Complete Cr(VI) removal was achieved with the beads pre-
treated at 230 °C and 17% (m/m) of NZVI at pH 3. Comparative studies showed that both, free 
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NZVI in suspension and PAN-immobilized NZVI, presented a removal capacity of 52–56 mg Cr 
(VI)/g Fe(0) in 4 h Cr(VI) removal runs. After parametric optimization of the synthesis process, 
a versatile and simple procedure for production of PAN-immobilized NZVI was achieved, with 
no significant decrease in reactivity and potential application in fixed-bed remediation processes. 

Biography:

I graduate as Chemist in the University of Buenos Aires where later I performed my PhD under 
the direction of Dr. Marta Litter. Currently, I am assistant researcher of the National Scientific and 
Technical Research Council of Argentina in the group of Dr. Eng. Natalia Quici and Professor of 
Inorganic Chemistry at the National Technologycal University of Argentina. I dedicated 10 years 
of my career in the investigation of advanced reducing and oxidizing processes for removal of 
pollutants in water and air and lately my work is focused to the immobilization of nanoparticles 
for incorporation in fixed-bed reactors.

Biosorption of Ibuprofen from Aqueous Solution using Activated Carbon: Theoretical Study

Norberto Escobar1, Norge Cruz Hernández2 and Mohammed Abatal1

1Facultad de Ingeniería, Universidad Autónoma del Carmen, Campeche, México.
2Departamento de Física Aplicada I, Escuela Politécnica Superior, Universidad de Sevilla, Seville, Spain.

Abstract:

In the few later years, the pollution of water and soil by pharmaceutical products has attracted 
more attention all over the world due to their ecological and toxicological effects to humans, 
animals and environment due to prolonged exposure of bacteria and viruses that over time generate 
immunity to drugs, making them resistant to future treatments. Therefore, the need to make an 
adequate treatment of water polluted with pharmaceutical products prior to its discharge to the 
environment in order to avoid serious effects for human and animal’s health, such as in living 
organisms through their possible accumulation inside the food chain. 

Adsorption is an alternative technique for the removal of heavy metals from industrial wastewater 
because of its significant advantages such as economical feasibility, ease of operation and simplicity 
of design compared with other techniques. The use of activated carbon being a predominant 
effective adsorbent due to its unique combination of a highly developed porous network along 
with its ability to react with other heteroatoms. In this work, we present a preliminary result of 
the mechanism sorption of Ibuprefen on activated carbon using theoretical calculations by the 
periodic DFT method.

Key words: Ibuprofen, biosorption, activated carbon, DFT. 
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Laccases for Trace Organic Contaminants Elimination from Wastewater: Toward the 
Development of Robust Biocatalysts

Hubert Cabana

Groupe de recherche sur l’eau de l’Université de Sherbrooke, Département de génie civil et de génie du 
bâtiment, Université de Sherbrooke, Université de Sherbrooke, Canada

Abstract:

The frequent detection of trace organic compounds (TrOCs) in wastewater and water stream is 
source of concern among scientific community, authorities, and general public. In fact, eventhough 
these compounds are found in trace concentrations (typically in the ng/l to µg/l range) in the 
environment, potential or established harmful effects in aquatic world and humans have been 
associated to them. Disruption of endocrine or reproductive systems and mutagenic effects are 
some of the suspected effects. The discharge of wastewater treatment plants (WWTP) effluents 
in water stream and the use of biosolides for soil amendment are major routes of water and soil 
contamination. In the present context of global energy crisis, exacerbated by the effects of climate 
change, lots of efforts are made to develop green, safe and energy-efficient technologies for 
wastewater treatment. Hence, over time, enzymatic treatments have gained increasing interests. 
Indeed, enzymes utilization is felt as a very promising technology due to their specific features, 
such as soft operating conditions (pH, temperature, pressure…), eco-friendliness, biodegradability, 
etc.

Laccases (polyphenoloxidases, EC 1.10.3.2) are multicopper oxidases catalyzing the oxidation of 
various phenol-like compounds, aromatic amines and some inorganic compounds. Laccases are 
produced by fungi, higher plants, bacteria and insects. Over the last decades, research has focused 
on the use of laccases for the biodegradation of a wide range of xenobiotics and for industrial 
applications. The applications of free laccase in environmental biotechnology are limited by the 
difficulty in reusing the enzyme and by its sensitivity to denaturing agents. These constraints can 
be eliminated by using appropriate immobilization strategies.  

The development of different biocatalysts and the design simple reactors for the continuous 
elimination of these contaminants exemplifies the value of designing cost-competitive and 
easily operable treatment schemes to render the enzymatic processes more widely applicable to 
environmental applications. 

The objective of this presentation is to illustrate the strong potential of laccases for the development 
of bioprocesses dedicated to the elimination of TrOCs (e.g. pharmaceuticals, endocrine disruptors) 
and priority contaminants. To do this, we will discuss different strategies for using these oxidative 
enzymes for the development of bioremediation technologies.

Biography: 

Hubert Cabana Professor at Université de Sherbrooke in department of civil engineering. He 
obtained Ph. D from Catholic University of Louvain. His research program focuses on the 
development of bioprocesses dedicated to the elimination of emerging pollutants (EPs) such 



ECGP-2021 - ABSTRACT BOOK

ENVIRONMENT, CATALYSIS AND PROCESS ENGINEERING
XVth International Symposium on

 November 23-25, 2021 | Virtual

55

as pharmaceuticals and plasticizers. His areas of interests in Environmental biotechnology and 
Biocatalysis, Characterisation of Contaminated Sites, Emerging Pollutants.

Catalytic Pyrolysis of Waste Plastics for Fuel and Chemicals Recovery

Jude Onwudili

Aston University, Birmingham, UK

Abstract:

One of the major challenges facing the world today is the wanton use and disposal of plastics in 
various environmental media. Catalytic pyrolysis offers a route for energy and materials recovery 
from waste plastics in the form of liquid and gaseous fuels as well as solid char. In this work, the 
effect of application of zeolites and platinum-group metal catalysts during the pyrolysis of waste 
plastics in batch and semi-batch reactors, operating around 500 – 600 o C. Detailed characterisations 
of the reaction products were carried out to monitor the influence of process parameters on waste 
plastic conversion and yields of products Results show that batch reactors promoted secondary 
reactions leading to the formation of aromatic chemicals such as benzene, toluene and xylenes 
(BTX). During semi-batch pyrolysis, results indicate that catalyst bed temperature and type of 
zeolite catalysts influenced the yield of fuel-range chemicals and BTX from simulated and real 
waste plastics feedstocks.

Biography:

Dr Jude Onwudili is a Senior Lecturer in Chemical Engineering at Aston University. He has 
published over 100 academic papers and 2 book chapters in the areas of energy and materials 
recovery from biomass, waste plastics and other organic wastes, with over 3450 citations and a 
h-index of 33. Dr Onwudili’s areas of expertise include catalytic and non-catalytic thermochemical 
(hydrothermal, pyrolysis and gasification) processing, as well as analytical method development 
and chemical process design.
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Synthesis and Characterization of Ag2CO3/Pal Nanocomposites and their Photocatalytic 
Activity for Orange G Decomposition under Visible Light Irradiation

Sara Ghazi1,2*, Benaissa Rhouta1, Francis Maury2, Claire Tendero2, Lahcen Daoudi3

1Innovative Materials for Energy and sustainable Development (IMED-Lab) / FSTG, Cadi Ayyad 
University,Marrakech, Morocco.
2Centre Inter-universitaire de Recherche et d'Ingénierie des Matériaux (CIRIMAT) / INPTENSIACET, 
Toulouse, France.
3Laboratory of Geosciences and Environment / FSTG, Cadi Ayyad University, Marrakech, Morocco.
Abstract:

Water scarcity has become more common in the 21st century, exacerbated by operations in 
waterintensive industries, such as the textile industry, which generate significant amounts of 
aqueous effluents laden with harmful organic dyes like Orange G [1,2,3]. In this work, Ag2CO3/
Pal nanocomposites were synthesized with three different protocols to monitor the compositions 
of Ag2CO3 phases and were characterized by X-ray diffraction (XRD), scanning electron 
microscopy (SEM), transmission electron microscopy (TEM) and UV-vis diffuse reflectance 
spectroscopy (UV-DRS). The photocatalytic activity of the as-prepared samples was evaluated 
by decomposition of orange G (OG) under visible light irradiation. Ag2CO3/Pal nanocomposites 
exhibited high photocatalytic activity by preventing the poisoning effect by the by-products of 
the OG decomposition. Those nanocomposites not only improve the photodegradability, but they 
reduce the cost by reducing the amount of Ag2CO3 used.

Biography:

[1] S. Sözen, T. Olmez-Hanci, M. Hooshmand and D. Orhon, Environmental Chemistry Letters, 18, 2020,

207-213.

[2] S. Tang, C. Zhao, G. Chen and G. Sun, Dyes and Pigments, 165, 2019, 256-263.

[3] P. Kganyago, L. M. Mahlaule-Glory, M. M Mathipa, B. Ntsendwana, N. Mketo, Z. Mbita, N. C. 
HintshoMbita, Journal of Photochemistry and Photobiology B: Biology, 182, 2018, 18-26.
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Day-2

Study the Impact of the Vertical Internal on Solid Velocity Field in Slurry Bubble Column 
Reactor using Radioactive Particle Tracking (RPT) Technique

Muthanna Al-Dahhan1+*, Omar Farid1, Binbin Qi2, Sebastián Uribe3

1Missouri University of Science and Technology, USA

+Mohammed VI Polytechnic University 

Abstract:

Many of the chemical reactions conducted in bubble/slurry bubble columns are involved highly 
exothermic reactions, such as Fischer-Tropsch (FT) synthesis, acetic acid industry, etc., that 
require heat exchanger tubes to maintain the desired temperature for the system. However, the 
hydrodynamic parameters are essential to determine the performance of the bubble/slurry bubble 
columns. Therefore, this study aims, for the first time, to investigate the effect of the vertical 
internals on slurry bubble column (gas-liquid-solid) at different superficial gas velocities by 
using advanced Radioactive Particle Tracking (RPT) technique. The experimental works were 
conducted using a plexiglass column (15 cm diameter and 180 cm height) and 32 vertical internals 
with 1.25 cm diameter that were distributed uniformly to cover 25% of the total cross-sectional 
area of the column. The RPT results showed the effect of the internals on the solid phase during 
the operation and improved that the solid phase was not uniform along with the height of the 
column. Finally, this work provided benchmark data to validate and developed the CFD models to 
be able to reproduce hydrodynamic parameters at a different size of columns and configuration of 
vertical internals as well as operating conditions. At the conference, the results and findings will 
be presented and discussed.

Biography:

Dr. Muthanna Al-Dahhan is a Curators’ Distinguished Professor of the Chemical & Biochemical 
Engineering Department and college of engineernig and computing distinguished professor at 
Missouri University of Science and Technology, Rolla, Missouri, USA. He holds three degrees 
in chemical engineering (BSc in 1979, University of Baghdad-Iraq; Master degree in 1988, 
Oregon State University and Doctoral degree in 1993, Washington University). He obtained over 
$12 million in external funding as PI and Co-PI. His research activities include more than 240 
publications in peer-reviewed journals (his h-index is 52). He has been expert and consultant to 
IAEA, UNESCO, many other companies and research organizations in USA and from around the 
world.
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Day-3

Co-digestion of  Sewage Sludge with Sludge from the Paper Industry and Digestate Remediation

María J. San José*, Sonia Alvarez, Raquel López

Universidad del País Vasco UPV/EHU, Spain

Abstract:

Wastewater treatment plants (WWTPs) generate a large amount of sewage sludge, with high 
moisture content. An alternative treatment to application in agriculture consists of anaerobic 
digestion of these wastes, with production of biogas and an organic by-product, digestate.

The fluid-solid contact Spouted Bed technology is appropriate for handling of solids as sludge, due 
to the vigorous cyclic movement of the particles and low segregation (San José et al., 1994). This 
technology was successfully used for treatment of sludge waste (San José et al., 2010a, 2010b, 
2013a, 2014a, 2019) and agroforestry waste (Cui and Grace, 2018; Chielle et al., 2016; San José 
et al., 2011, 2013b, 2014b, 2017, 2018).

The design of the conical spouted bed equipment for co-digestion of sewage sludge from the 
biological treatment with paper industry sludge was carried out, determining the operating 
conditions and quantifying segregation by the mixing index of beds of different weight percentages 
of wastes. The anaerobic digestion was conducted between 21 and 42 days under thermophilic 
conditions. The co-digestion of these sludge wastes allows to eliminate between 30 and 55% of 
the volatile solids, generating a digestate, which was valorized by remediation with insect larvae 
(Martínez-Sánchez et al., 2011). The larvae used correspond to the flour beetle, Tenebrio molitor 
L., 1758 (Coleoptera, Tenebrionidae). It was determined that larvae increased both in size and 
weight, with a consequent decrease in digestate weight.

Acknowledgments to Spanish Ministry of Economy and Competitiveness and to European Union 
ERDF funds for the financial support (Project CTQ2017-89199-P).

Biography:

Chemical Engineering Professor at the University of the Basque Country. Lecturer in Chemical 
Engineering Degree and Master. Member of Academic Doctoral Commission of Master and 
Doctoral School.

More than 110 papers in Journals of high impact factor (JCR), 10 book chapters, 300 papers in 
congress with ISBN, three patents. Book editor. Reviewer of JCR engineering journals and of 
international congresses. Referee of research projects and grants of Agency of Projects Evaluation 
(ANEP), Evaluation of Research Activity (CNEAI), Agency of Research and Academic Quality 
(ANECA) of Spanish Ministry of Science and Technology. Expert of Innovation Projects of EU 
Commission.



ECGP-2021 - ABSTRACT BOOK

ENVIRONMENT, CATALYSIS AND PROCESS ENGINEERING
XVth International Symposium on

 November 23-25, 2021 | Virtual

59

Energy Valorization of the Waste of Anaerobic Digestion of Pomace from Wine Industry in 
a Conical Spouted Bed Reactor
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Abstract:

Wine sector, one of the most important fruit crops in the world, generates a large amount of 
biodegradable organic wastes with high organic content, suitable for biological valorization, 
pomace constituted by skins and scrapes, lees, vinasse and surplus established by the regulatory 
council. Wine-making wastes are usually sent to distilleries or utilized as fertilizer. The anaerobic 
digestion of the winery wastes increases the added value with biogas production and an organic 
by-product, digestate, usually used in agriculture.

Spouted bed is a technology of fluid-solid contact, of vigorous cyclic movement of the particles 
and low segregation (San José et al., 1994), which has been successfully applied for treatment of 
biomass wastes (San José et al., 2013a, 2013b, 2014a, 2014b, 2018, 2019).

Digestion of grape skins wastes removes total solids from 40 0074o 70%, so it generates a large 
amount of digestate, suitable for energy valorization. In this study, a conical reactor based on the 
Spouted Bed technology has been used for the valorization, by drying-combustion, of the digestate 
obtained in the anaerobic digestion of grape skins wastes from the wine-making industry. The 
fluid velocity used in this conical spouted bed corresponds to the minimum spouting velocity. 
An absorbent material has been used to decarbonize the gases that come out of the chimney after 
passing through a cyclone to retain fine particles. Combustion efficiency has been over 90%, 
obtaining green energy.
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