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Dear Colleagues,

As the Chairperson of the Conference Committee, I am honored to greet and welcome all of you to the 
Global Summit on Catalysis, Chemical Engineering and Technology (GSCCET2021) on November 
08-10, 2021. We are opening the conference as a webinar and we hope that our conference there 
will be held with great success.

The program Committee did its out most to prepare a serious and rich program. An important defining 
characteristic of our conference is it is multidisciplinary, as it includes engineers from various fields. 
All of this provides a unique platform for communication and cooperation with colleagues from 
various professions, traditional schools and regions of the world.

We are confident that over the three days you will get theoretical grounding, practical knowledge, 
and personal contacts that will help you build long-term, profitable and sustainable communications 
along researchers and practitioners in a wide variety of scientific areas with a common interest in 
Catalysis, Chemical Engineering and Technology.

I would like to sincerely thank our international team who are responsible for the preparation of the 
conference. And who devoted a lot of their time to make this conference a success. And finally, I 
would like to thank all of you, dear participants for bringing you ideas, knowledge and expertise to 
this interesting sphere with the noble goal of leaking the world better for future generations. 

Welcome to join GSCCET2021 Webinar!

Prof. Shi-Z hang Qiao
Chairperson of the Conference Committee,
University of Adelaide,
Australia

FOREWORD

Page- 2

November 08, 2021

GSCCET2021
Global Summit on Catalysis, Chemical Engineering and Technology



COMMITTEES
Organizing Committee

Page- 3

November 08, 2021

GSCCET2021
Global Summit on Catalysis, Chemical Engineering and Technology

Shi-Zhang Qiao University of Adelaide, Australia

Shaobin Wang University of Adelaide, Australia

Roger M. Leblanc University of Miami, USA

Chuan-Jian Zhong State University of New York at Binghamton,USA

Hongqi Sun Edith Cowan University, Australia

Shu Yin Tohoku University, Japan

Ivan Kozhevnikov Liverpool University, UK

Steve Busby University of Birmingham, UK

Grzegorz Boczkaj Gdansk University of Technology, Poland

Xie Jianping National University of Singapore, Singapore

Dongling Ma INRS – EMT, Canada

Leslie Yeo RMIT University, Australia

Aibing Yu Monash University, Australia

Maria A. Goula University of Western Macedonia, Greece

Eric Kennedy University of Newcastle, Australia

Özge Kerkez Kuyumcu Marmara University, Turkey

Osman Adiguzel Firat University, Turkey

Hassan S. Bazzi Texas A&M University at Qatar, Qatar

Anand Kumar Qatar University, Qatar



Index alphabetical order

Page- 4

P: Plenary Speaker

K: Keynote Speaker

I: Invited Speaker
SPEAKERS

November 08, 2021

GSCCET2021
Global Summit on Catalysis, Chemical Engineering and Technology

Talk Page No
Anne M. Gaffney (University of South Carolina, USA)                                                                                                                  
Title: New Perspectives and Insights into Silver Catalyzed Direct Propylene 
Epoxidation

I 35

Bruno Semeraro (University of Ferrara, Italy )                                                                            
Title: Evaluation of the Removal Efficacy of Biofilms with Hypochlorous Acid 
Produced by Electrochemical Route

I 28

Christo Boyadjiev (Bulgarian Academy of Sciences, Bulgaria )                                                                          
Title: Reaction Kinetics in Chemical Engineering P 18
Christo Boyadjiev (Bulgarian Academy of Sciences, Bulgaria )                                                                                                   
Title: A New Approach for Modeling of Catalytic Processes in Industrial Col-
umn Apparatuses

P 22

Daniela Summa (University of Ferrara, Italy )                                                                                                                      
Title: Evaluation of the chemical-physical characteristics of Allium ascaloni-
cum and Allium cepa treated at high temperature

I 26

Erika Christina Asthon N Chrisman  (Federal University of Rio de Janeiro, 
Brazil )                                                                                     Title: DOE Ap-
plication Associated with Chemical Knowlegde in the Search for Continuous 
Improvement of Processes

I 33

Faridul Islam (The University of Newcastle, Australia)                                                                                                                
Title: Coal-derived Few-Layer Graphene Synthesized via a Catalytic Graphi-
tization Process

I 11

Federico Zappaterra (University of Ferrara, Italy)                                                         
Title: IBU-Sorbitol Prodrug: Direct Enzymatic Esterification of Ibuprofen with 
Sorbitol as Hydrophilization Strategy

I 25

Giselle de Araujo Lima e Souza (Politecnico di Milano, Italy)                                                                                                                                           
Title: Inside the Features of DBU-Based Protic Ionic Liquids with High IpKa I 24

Hong Li  (Nanyang Technological University, Singapore)                                                                                                     
Title: Defective MoS2 for Hydrogen Evolution in Acidic Medium: the Perfect 
Imperfections

K 14

Kostya Ostrikov (Queensland University of Technology, Australia)                                                                                   
Title: Sustainable Plasma-Catalytic Beach: From Pure Water and Resource 
Recovery to Clean Energy, Food and Environment

K 9



Index alphabetical order

Page- 5

November 08, 2021

GSCCET2021
Global Summit on Catalysis, Chemical Engineering and Technology

Talk Page No
Naveed Ahmed Azam (Kyoto University, Japan)                                                                                                   
Title: A Novel Model to Inferre Chemical Compuounds Based on Mixed In-
terger Linear Programming

I 12

Osman Adiguzel (Firat University,Turkey)                                                                                                                        
Title: Thermoresponsive and Thermomechanical Reactions in Shape Memo-
ry Alloys

K 16

Richard E. Palmer (Swansea University, UK)                                                                      
Title: Scaling-up Nanoparticle Beam Deposition for Green Synthesis of Ad-
vanced Materials: From Atomic Imaging with Aberration-Corrected STEM to 
Applications in Catalysis

P 29

Roberta Amuso (Unical, Italy)                                                                                                 
Title: New Palladium-Catalyzed Carbonylative Multicomponent Approaches 
to Functionalized Polycyclic Heterocycles

I 20

Roger M. Leblanc (University of Miami, USA)                                                                                                
Title: Carbon Dots: A High-Performance Future Photocatalyst P 34
Shaobin Wang (University of Adelaide, Australia)                                                                                                                                       
Title: Carbocatalysis for Advanced Oxidation in Water Treatment P 10
Shi Xue Dou (University of Wollongong, Australia)                                                                                                                  
Title: Multifunctional Synergy Strategies for Materials Design, Processing 
and Applications

P 8

Shi-Zhang Qiao (University of Adelaide, Australia)                                                                                                                  
Title: Nanostructured Materials for Energy-Relevant Electrocatalytic Process-
es

P 7

Sibudjing Kawi  (National University of Singapore, Singapore)                                                                                                                  
Title: Integrated Catalysis with Membranes for Sustainably Tackling CO2 and 
H2 Challenges

P 13

Stefan Boron (Heriot- Watt University, UK)                                                                                                                  
Title: Can Chemical Engineering Rise to the Sustainability Challenge of the 
21st Century

I 31

Ying-Ying Gu (China University of Petroleum, China)                                                                                                                  
Title: Degradation of Tetracycline by Layered Double Hydroxides (LDH)/car-
bon Composite Fenton like Catalyst

I 15



Virtual 
Presentations



November 08, 2021

GSCCET2021

Page- 7

Global Summit on Catalysis, Chemical Engineering and Technology

Shi-Zhang Qiao
Centre for Materials in Energy and Catalysis, School of Chemical Engineering and Advanced 
Materials, The University of Adelaide, SA5005, Australia. 
E-mail: s.qiao@adelaide.edu.au

 

Nanostructured Materials for Energy-Relevant 
Electrocatalytic Processes
Abstract
Replacement of precious metal catalysts by commercially available alternatives is of great importance 
among both fundamental and practical catalysis research. Nanostructured carbon-based and 
transition metal materials have demonstrated promising catalytic properties in a wide range of energy 
generation/storage applications. Specifically engineering carbon with guest metals/metal-free atoms 
can improve its catalytic activity for electrochemical oxygen evolution reaction (OER) and hydrogen 
evolution reaction (HER), thus can be considered as potential substitutes for the expensive Pt/C or 
IrO2 catalysts in metal-air batteries and water splitting process. In this presentation, I will talk about 
the synthesis of nonprecious metal and their application on electrocatalysis [1-4]. The excellent 
OER and HER performance (high catalytic activity and efficiency) and reliable stability indicate that 
new materials are promising highly efficient electrocatalysts for clean energy conversion. I will also 
present some research results of electrocatalytic CO2 reduction and N2 reduction conducted in my 
research group [5-7].

Keywords 
Maximum 6

References
[1] H. Jin, S.Z. Qiao, et al., Chem. Rev.,118, 6337-6408, (2018).
[2] C. Tang, S.Z. Qiao, et al., Angew. Chem. Int. Ed.,59, 9171-9176, (2020).
[3] J. Shan, S.Z. Qiao, et al., Advanced Materials, 31, 1900510, (2019).
[4] X.Wang, S.Z. Qiao, et al., Nature Communications, 10, 4876, (2019).
[5] H. Jin, S.Z. Qiao, et al., Advanced Materials, 31, 1902709, (2019).
[6] A. Vasileff, S.Z. Qiao, et al., Angew. Chem. Int. Ed., 59, 19649-19653, (2020).
[7] Y. Zheng, S.Z. Qiao, et al., J. Am. Chem. Soc.,141, 7646-7659, (2019). 

mailto:s.qiao@adelaide.edu.au
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Shi Xue Dou
Institute for Superconducting & Electronic Materials | Australian Institute for Innovative Materials
University of Wollongong, Australia, shi@uow.edu.au; 

Multifunctional Synergy for Materials Design, 
Processing and Applications 
Abstract
Significant advances in development of strategies and approaches on novel materials design and 
processing have been made. Here we particularly highlight the advantages of combination of multi-
functionalities to achieve synergetic effect on energy materials performance towards applications.
These include combination of carbon coating with band engineering for alteration of electronic 
properties; universal general approach for morphology control; combination of physical confinement 
with catalytic effect to control polysulphide loss in metal sulphur battery; Multiple strain engineering 
for increase of reactive sites in catalysts; Additive & subtractive engineering for controlled growth 
of nanomaterials with designed size, shape and composition; Multiple dimension manipulation to 
achieve optimised electronic and ionic properties; Hybridisation at materials, structure& device level 
to achieve high reactivity in energy storage materials. Among these the interface/surface science 
and engineering is the most critical element for energy materials design and processing at both 
fundamental and applied level. Most of the research is limited within the block of research inputs to 
research outputs while there is a huge gap between research outputs and commercial benefits which 
need to be addressed. Scaling-up remains as a great challenge to facilitate industry transformation 
processes from laboratory to real world applications. The design and construction of battery pack 
driven minning veicles through development of advanced battery management system by UOW 
team sets unique example for transfering lab success to industry applications. 

Biography
Shi Xue Dou is a Distingiushed Professor at University of Wollongong, the founding director of ISEM 
and UOW Research Ambassador for Asia. He received his PhD at Dalhousie University, Canada 
in 1984 andDSc at the University of New South Wales in 1998 and was elected as a Fellow of 
the Australian Academy of Technological Science and Engineering in 1994. He was awarded the 
Australian Government’s Centenary Medal in 2003 andAustralian Order of Member in 2019 for 
his contribution to materials science and engineering, multiple Australian Professorial Fellowships 
from 1993 to 2011, theVice-Chancellors Senior Excellence Award in 2008, OutstandingPartnership 
Award in 2012 andthe Life Achievement Award from ASTS in 2018. He is named as a highly cited 
researcher in materials science by Thomson Reuters with citations of 54,000 and h-index of 109 
(Scopus). His research focusses on energy and electronic materials. He has supervised and co-
supervised more than 100 PhD students, more than 60 postdoctoral and visiting fellows. He is 
program leader for Auto CRC 2020 on electrification program and the on-going ARENA 2016-2020 
on smart sodium storage system program.

mailto:shi@uow.edu.au
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Kostya (Ken) Ostrikov 
 
School of Chemistry and Physics and QUT Centre for Materials Science,  
Queensland University of Technology (QUT), Brisbane QLD 4000, Australia
E-mail: kostya.ostrikov@qut.edu.au

Sustainable Plasma-Catalytic Beach: From Pure Water 
and Resource Recovery to Clean Energy, Food and 
Environment
Abstract
Moving away from crowded big cities to more remote beachside areas (“sea-change”) is a global 
phenomenon triggered by COVID-19 pandemic. Is it possible to do research “on the beach”, away 
from centralized labs in the city, and on the other hand, meet the persistent practical demands of 
de-centralized energy and food production and resource recovery?

One way to approach is to focus on what beachside area offers plentifully – solar energy, breezy 
air, seawater, ocean energy, diverse plant material, sand, rocks, seashells, and myriads of living 
creatures. This diversity of objects creates an unprecedented opportunity to use renewable energy 
powered de-centralized systems to sustainably utilize the many resources the beachside offers.

One example of such potentially distributed systems are plasma and electrochemical reactors that 
can be made portable, scalable, and also powered directly by solar energy. The diverse materials 
can be processed and utilized to the higher-value forms, including advanced functional materials for 
energy and catalytic applications, high-performance catalysts, activated solutions, etc.

This presentation explores the many exciting opportunities to utilize plasma-electrified, plasma- 
catalytic, and hybrid (synergistic) processes to desalinate and recover resources from seawater, 
create high-performance catalysts and membranes, generate and store clean energy, capture and 
convert CO2, grow food, and also contribute to better physical and mental health.

mailto:kostya.ostrikov@qut.edu.au
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Shaobin Wang* 

School of Chemical Engineering and Advanced Materials, The University of Adelaide, Adelaide, SA 
5005, Australia.
*Email: Shaobin.wang@adelaide.edu.au

 

Carbocatalysis for Advanced Oxidation in Water 
Treatment
Abstract
In recent years, people are seeking for green and better environment, which requires novel materials 
and technologies. Advanced oxidation processes (AOPs) are highly effective for water treatment. 
The emerging nanocarbons such as graphene, carbon nanotubes, and nanodiamonds exhibit 
great merits for heterogeneous catalysis compared with metal- or metal oxide-based catalysts in 
aqueous solution without toxic ion-leaching and associated secondary contamination.  In this talk, 
the development in persulfate-based AOPs will be discussed and several different nanocarbon-
based systems will be demonstrated to be active materials as alternatives to metal-based catalysts 
in chemical reaction and for wastewater treatment.

In the catalytic processes, the carbocatalysts can effectively activate persulfates to produce 
versatile highly ROSs including radicals (SO4•−, •OH and O2•−) and nonradical species (electron-
transfer pathway and 1O2) for oxidizing and mineralizing a wide array of aqueous organic pollutants. 
Deliberate material design and density functional theory (DFT) calculations were integrated to unveil 
the intrinsic active centers of carbon materials in persulfate activation as well as the structure-
performance relationships in carbocatalysis. Meanwhile, the role of edges, topological defects, 
oxygen functionalities, carbon dimensions, hybridization (sp2, sp2/sp3 or sp3), and hybrid effect 
were systematically investigated and the origins of radical and nonradical pathways were also 
elucidated. 

Keywords
Carbon catalysis; water treatment; organic pollutant; oxidation

Biography
Prof. Shaobin Wang obtained the degrees of BSc and MSc in Chemistry from Peking University 
and PhD in Chemical Engineering from the University of Queensland. He has been a John Curtin 
Distinguished Professor at Curtin University and is now a Professor at the School of Chemical 
Engineering and Advanced Materials, the University of Adelaide. His research interests focus on 
nanomaterial synthesis and application for adsorption and catalysis, fuel and energy conversion 
and environmental remediation. He has published more than 500 refereed journal papers with 
citations over 51000 and H-index= 127 (Google Scholar). He was awarded 2012 Thomson Reuters 
Citation & Innovation Awards in Australia and is listed as a highly cited researcher in Engineering 
and Chemistry in 2016-2020. He is a co-editor of Journal of Colloid and Interface and associate 
editor of Chemical Engineering Journal Advances as well as an editorial board member of several 
international journals.
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Faridul Islam1

 
Faridul Islam1,* and Jianglong Yu1, 2

1Chemical Engineering, School of Engineering, The University of Newcastle, Callaghan, NSW 2308, 
Australia.
2Suzhou Industrial Park Monash Research Institute of Science and Technology, Southeast 
University—Monash University Joint Graduate School, Suzhou 215000, China.

Corresponding Author Email: Faridul.Islam@uon.edu.au

Coal-derived Few-layer Graphene Synthesized viaa 
Catalytic Graphitization Process
Abstract
The few-layer graphene materials were significantly fabricated from bituminous coal over iron 
catalysts at 1300 °C for 20 min through a microwave catalytic graphitization. The catalyst loading and 
microwave temperature played significant roles in the fabrication of few-layer graphene composite 
materials. The highest degree of graphitization and a well-developed pore structure was obtained 
using a 10% iron catalyst. A high-resolution transmission electron microscopy analysis confirmed 
that the fabricated few-layer graphene consisting of 2–7 layers. In addition, the 2D band at 2700 
cm−1 in the Raman spectrum indicated the presence of graphene layers. The Raman mapping 
also represented the catalyst loaded sample was homogeneously distributed and displayed a 
few-layer graphene sheet.The few-layer graphene growth process was induced when iron oxide 
was reduced to metallic iron. The graphene nucleation and growth occurred via the dissolution-
precipitation mechanism of coal and catalyst droplets. However, the synthesis of graphene using 
the traditional heating method takes around two weeks and over the higher temperature at3000 °C.  
On the other hand, the microwave graphitization required only 20 min, which is much faster than 
the traditional heating method. Moreover, the few-layer graphene precursor, i.e.coal, was abundant 
and inexpensive material. This technique assists in developing cost-effective and environmentally 
friendly few-layer graphene materials.

Keywords
Few-layer graphene, catalytic graphitization, and Microwave

Biography 
Faridul Islam obtained his Master's degree in Applied Chemistry and Chemical Technology in 2008, 
Bangladesh. He is a researcher in the Department of Chemical Engineering, School of Engineering, 
The University of Newcastle, NSW 2308, Australia. He started his carrier as a Scientific Officer in 
Bangladesh Council of Scientific and Industrial Research (BCSIR), Bangladesh, from 2010 to now. 
He has 11 years of research experience. His research is focused on the fabrication of few-layer 
graphene from coal-based carbon materials for energy storage. He studied the fundamental aspects 
of the few-layer graphene mechanism via catalytic graphitization under microwave heat treatment. 
Faridul's actively involved in many research projects of coal-derived advanced carbon nanomaterials 
for energy storage applications. He has published more than 25 peer-reviewed articles in leading 
journals.

mailto:Faridul.Islam@uon.edu.au
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Naveed Ahmed Azam 

Graduate School of Informatics, Kyoto University, Japan

A Novel Model to Inferre Chemical Compuounds Based 
on Mixed Interger Linear Programming
Abstract
Inferring chemical compounds with desired properties is a hot topic in the field of cheminformatics, 
bioinformatics, and material informatics with several applications. Methods based on 
machine learning tools have significantly reduced the time and cost of the discovery of new 
chemical compounds. An inference model is good for real-time usage if it (i) guarantee that 
the inferred chemical compounds inferred have the closest value of the desired property;  
(ii) does not output feature vectors that do not correspond to any chemical compound with the 
desired property; and (iii) generate structurally different chemical compound efficiently. Although the 
existing methods showed promising results in discovering novel compounds, they cannot guarantee 
the optimality of the generated compounds and output invalid solutions since almost all of them are 
based on some statistical and heuristic approaches. We developed a novel inference method that 
satisfies conditions (i)-(iii). 

In this method, we first construct a prediction function based on some machine learning algorithms 
such as artificial neural network, decision tree, and lasso regression, which are represented as a 
system of linear equations to guarantee the optimality of the solution. To infer a valid compound, we 
designed mixed integer linear programming formulations; and designed a graph generation algorithm 
based on dynamic programming to efficiently generate large chemical compounds. We have tested 
our method on several chemical properties and it is evident from the computational results that the 
proposed method can generate desired chemical compounds with up to around 50 atoms efficiently.
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S. Kawi
Dept Chemical & Biomolecular Engineering, National University of Singapore, Singapore

Integrated Catalysis with Membranes for Sustainably 
Tackling CO2 and H2 Challenges

Abstract
Anthropogenic carbon dioxide production is widely accepted as a major reason for accelerated 
climate change and global warming. In recent years, there has been wide amount of global interest 
in finding sustainable ways to reverse the increasing CO2 levels in the atmosphere. Globally, treaties 
such as the Kyoto Protocol and the Paris Agreement identify reduction in carbon emissions as 
vital in preventing the potentially disastrous effects of further global warming. Carbon Capture and 
Utilization (CCU) is one of the key areas that can achieve CO2 emission targets while at the same 
time contributing to the production of energy, fuels and chemicals to support the increasing demands. 
In CCU, carbon dioxide is captured and separated from emission gases and then converted into 
valuable products. CO2 maybe used as a soft oxidant, reforming agent and raw material for conversion 
into syn-gas and hydrocarbon for energy applications. Many of the technologies to convert CO2 into 
value-added products are still immature and the focus of active research. Over the past 10 years our 
group has been focusing on developing catalysts technologies to tackle the challenges associated 
with CO2 and H2 economy. In addition, in order to intensify the process for aforementioned reactions, 
our research group has also been developing novel catalytic membrane reactor systems to tackle 
challenges related to CO2 and H2 economy. By simultaneous removal of product from the reaction 
stream or uniform distribution of one of the reactants across the catalytic membrane reactor ensures 
higher activity, stability and product selectivity. A catalytic membrane reactor not only can combine 
reaction and separation in one unit but also can synergistically enhance the membrane permeability 
and catalyst activity, selectivity and stability, resulting in process intensification. Therefore, the 
application of catalytic membrane reactors shows great promise for industrial processes to produce 
value-added chemicals due to their ability not only to increase the yield of selective products beyond 
thermodynamic limitation and but also to increase energy efficiency.

This presentation shall cover our current catalyst and membrane technologies for tackling CO2 and 
H2 challences, with the focus on 3 main technologies; 1) direct CO2 conversion processes,

2) Simultaneous CO2 capture/separation and utilization and 3) CO2-neutral H2 production processes. 
Specifically, this presentation shall cover the strategies that our research group has been developing 
to design and prepare stable catalysts and membrane systems for various CO2 conversion processes 
such as CO2 reforming of methane, CO2 hydrogenation, r-WGS, and CO2-neutral H2 production 
reactions such as steam reforming of biomass tar, propane dehydrogenation, water gas shift and 
CH4 decomposition.
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Li Hong 
School of Mechanical & Aerospace Engineering, Nanyang Technological University, 
Singapore

Defective MoS2 for Hydrogen Evolution in Acidic 
Medium: the Perfect Imperfections
Abstract
Our global energy consumption has reached 18 TWs nowadays. Thus, any alternative energy 
resources to fossil fuels must be able to scale up to TW level. Green hydrogen is one of the most 
promising clean and renewable energy resources for the future. Water electrolysis for green hydrogen 
production is a sustainable process, particularly when it is coupled to renewable energy sources. One 
of the main challenges for wider application of current water electrolysis technology is its scalability 
limited by the low earth-abundance of platinum-group catalysts. The replacement of platinum-group 
catalysts by more earth-abundant materials that are nonprecious is inevitable for this technology to 
make relevant energy impact in the future. Moreover, the replacement of platinum-group catalysts 
by a nonprecious catalyst will further reduce the cost. Molybdenum disulphide (MoS2) has been 
extensively studied as an alternative to platinum for catalyzing electrochemical hydrogen evolution 
reaction (HER). Nevertheless, there was a lack of understanding of the HER mechanisms until the 
theoretical study in 2005, which predicted that only the edge-sites in MoS2 are catalytically active. 
Since then, the basal plane of MoS2 has remained catalytically inert for HER. In order to optimize the 
efficiency of MoS2-based HER catalyst, intensive research efforts have been devoted to maximizing 
the density of edge-sites. In contrast, there are only few reports focusing on activating the basal 
plane. Since basal plane often composes the major part of MoS2-based HER catalysts, utilization 
of basal plane will further enhance the efficiency of the catalyst. In this talk, I will report our effort in 
recent years on the activation of MoS2 basal plane, and development of activated MoS2-based HER 
electrodes. [main references: (1) H. Li et al. Nat. Mater. 15, 48 (2016); (2) H. Li et al. J. Am. Chem. 
Soc. 138, 5123 (2016); (3) Y. Zhao, H. Li et al. J. Catal. 382, 320 (2020); (4) Y. Zhao, H. Li et al. J. 
Power Sources, 456, 227998 (2020]
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Ying-ying Gu1*

 
Ying-ying Gu1* and Zuzhao Wu1

1Department of Environmental and Safety Engineering, China University of Petroleum (East 
China), Qingdao 266580, China. 
*Email address: yingyinggu@upc.edu.cn

Degradation of Tetracycline by Layered Double 
Hydroxides (LDH) and its Derivatives with Carbon 
Materials Composite Fenton-Like Catalysts
Abstract
Heterogeneous Fenton-like technology is an effective method for degradation of organic pollutants 
due to the advantages of recyclability, wide pH response range and non-production of iron sludge. 
Cu-containing LDH and its derivatives with flexible composition and remarkable catalytic activities 
are promising potential Fenton-like catalysts, but the poor electron conductivity and inclination of 
self-aggregation limit their catalytic activities and further popularization. Carbon materials such as 
graphene oxide (GO) and carbon nitride (C3N4) possess large specific surface area and fascinating 
physiochemical properties in photocatalysis and electrocatalysis that may serve as the supporter 
and bridges for electronic transmission. In this work, highly efficient and stable composite catalysts 
of Cu2.5Ni0.5Co-LDH/GO and CuCo-LDO/CN were fabricated for Fenton-like degradation of 
tetracycline (TC). The results showed that the high catalytic activity of the composite catalysts 
was attributed to the synergistic effects of the redox cycles among the metals. The formation of 
C-O-M bonds between the metals in LDH/LDO nanoparticles and the carbon materials dramatically 
promoted the electron transfer and TC replaced H2O2 as the electron donor to transfer electrons to 
the catalysts through the C-O-M bonds, thus accelerating the degradation rate of TC and increasing 
the utilization efficiency of H2O2. 

Keywords: Layered double hydroxide; Heterogeneous Fenton-like; Electron donors; C-O-M bonds; Tetracycline.

Fig. 1. (a) SEM images of Cu2.5Ni0.5Co-LDH/GO, (b) HRTEM images of CuCo-LDO/CN, 
utilization efficiency of H2O2 in (c) Cu2.5Ni0.5Co-LDH/GO (d) CuCo-LDO/CN system

References
[1] L. Lyu, W. Cao, G. Yu, C. Lu, and C. Hu, J. Hazard. Mater., 383, 121182, (2020).
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Osman Adiguzel 
Firat University, Department of Physics, Elazig, Turkey
Email: oadiguzel@firat.edu.tr

Thermoresponsive and Thermomechanical Reactions 
in Shape Memory Alloys
Abstract
Shape memory alloys take place in class of smart materials with thermoresponsive reactions. 
These alloys exhibit a peculiar property called shape memory effect, which is characterized by the 
recoverability of two certain shapes of material at different temperatures, with thermoresponsive 
martensite and reverse austenite transformations. Shape memory effect is a scientific phenomenon 
initiated by thermomechanical treatments and performed thermally by heating and cooling after these 
treatments in bulk level. These alloys are deformed plastically in low temperature condition; strain 
energy is stored in the material and released on heating by recovering original shape; and shape of the 
materials are cycled between original and deformed shapes. Therefore, martensitic phase is called 
soft phase, and austenite phase is called hard phase. This phenomenon is based on successive 
crystallographic transformations, thermal and stress induced martensitic transformations. Thermal 
induced transformations are exothermic reactions and occur along with lattice twinning on cooling and 
ordered parent phase structures turn into twinned martensitic structure. Twinned structures turn into 
detwinned martensite by means of stress induced martensitic transformation by stressing material. 
Shape recovery is performed by endothermic austenitic transformation on heating and detwinned 
martensite structures turn into the ordered parent phase structure. Thermal induced martensitic 
transformation occurs with the cooperative movement of atoms in <110 > -type directions on {110}-
type planes of austenite matrix by means of lattice invariant shear. Crystallographic transformations 
are solid state reactions. Forward martensitic and reverse austenitic transformations do not occur 
at the equilibrium temperature at Gibbs Free Energy Temperature Diagram and a driving force 
is necessary for the transformations. These alloys exhibit another property called superelasticity, 
which is performed in only mechanical manner, by stressing material in parent phase region just over 
austenite finish temperature and recover the original shape on releasing the stress. Superelasticity is 
the result of stress-induced martensitic transformation, with which ordered parent phase structures 
turn into the fully detwinned martensite structures. Superelasticity is performed in non-linear way.  
Loading and releasing paths are different, and hysteresis loop refers to energy dissipation. Copper 
based alloys exhibit this property in metastable β-phase region, which has bcc-based structures. 
Lattice invariant shears are not uniform in these alloys, and the ordered parent phase structures 
martensitically undergo long-period complex layered structures.

In the present contribution, x-ray diffraction and transmission electron microscopy studies were 
carried out on two copper based CuZnAl and CuAlMn alloys. X-ray diffraction profiles and electron 
diffraction patterns exhibit super lattice reflections inherited from parent phase due to the displacive 
character of the transformation.

Keywords 
Shape memory effect, martensitic transformations, thermoelasticity, superelasticity, lattice twinning 
and detwinning.

mailto:oadiguzel@firat.edu.tr
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Biography
Dr. Adiguzel graduated from Department of Physics, Ankara University, Turkey in 1974 and received 
PhD- degree from Dicle University, Diyarbakir-Turkey. He has studied at Surrey University, Guildford, 
UK, as a post-doctoral research scientist in 1986-1987, and studied on shape memory alloys. He 
worked as research assistant, 1975-80, at Dicle University and shifted to Firat University, Elazig, 
Turkey in 1980. He became professor in 1996, and he has been retired on November 28, 2019, due 
to the age limit of 67, following academic life of 45 years.

He published over 80 papers in international and national journals; He joined over 120 conferences 
and symposia in international and national level as participant, invited speaker or keynote speaker 
with contributions of oral or poster. He served the program chair or conference chair/co-chair in some 
of these activities. In particular, he joined in last seven years (2014 - 2020) over 80 conferences as 
Keynote Speaker and Conference Co-Chair organized by different companies.  He supervised 5 
PhD- theses and 3 M.Sc- theses. 

Dr. Adiguzel served his directorate of Graduate School of Natural and Applied Sciences, Firat 
University, in 1999-2004. He received a certificate awarded to him and his experimental group in 
recognition of significant contribution of 2 patterns to the Powder Diffraction File – Release 2000. 
The ICDD (International Centre for Diffraction Data) also appreciates cooperation of his group and 
interest in Powder Diffraction File.
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Christo Boyadjiev 

Institute of Chemical Engineering, Bulgarian Academy of Sciences Bulgaria

Reaction Kinetics in Chemical Engineering
Abstract 
In the lecture is presented a theoretical analysis of the role of the reaction kinetics in chemical 
engineering for the solution of the main problems in the chemical industry (biotechnology, heat 
energy), i.e. the optimal design of new devices and the optimal control of active processes. The 
thermodynamic and hydrodynamic approximations for the modeling of the industrial process rates 
are presented and analyzed. 

The industrial processes are the result of reactions, i.e. creation or disappearance of a substance 
and (or) heat as a result of chemical and (or) physical processes and their rate is determined by the 
reaction kinetics.

The reactions deviate the systems from the thermodynamic equilibrium and as a result processes 
arise, who are trying to restore that equilibrium. The rate of these processes can be determined by 
Onsager's "linearity principle", where the rate of the process depends linearly on the deviation from 
the thermodynamic equilibrium.

The Onsager’s linearity coefficient can be determined after solving the hydrodynamics, mass transfer 
and heat transfer equations, where it is proportional to the mass transfer (heat transfer) coefficient.
The relations between the Onsager’s linearity coefficient and mass transfer coefficient are presented 
for different processes.

Biography 
Education and degrees: 1. Education (1954 – 1960) - Higher Institute of Chemical Technology 
(Sofia, Bulgaria); 2. PhD (1968) – USSR, Moscow Institute of Chemical Mechanical Engineering; 
3. Doctor of Technical Sciences (1978), Higher Institute of Chemical Technology  
(Sofia, Bulgaria). 

Specializations:  
1963, USSR, Moscow, Supervisor-Prof. V.G. Levich, 4 months; 1968, USSR, Novosibirsk, 
Supervisor-Prof. M.G. Slinko, 4 month. 

Awards:  
Bulgarian Order of Cyril and Methodius (first class); Russian Federation Order of Mihailo 
Lomonosow (National Committee for Public Prizes).

International activity:  
Editor-in-Chief of the “Transactions of Academenergo” (Scientific journal of the Russian Academy 
of Science); Chairman of the Scientific Council of the International Scientific Centre for Power and 
Chemical Engineering Problems (http://www.int-sci-center.bas.bg).
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Scientific publications:
Monographies 9 (www.iche.bas.bg/Books_BG.htm).
Scientific papers – 220:
http://www.iche.bas.bg/WWW_IChE_EN/LABORATORY_IChE/Process_Systems_Engineering_
Laboratory/STAFF_Laboratory/CV_Christo_Boyadjiev/List%20of%20publications.pdf .

http://www.iche.bas.bg/WWW_IChE_EN/LABORATORY_IChE/Process_Systems_Engineering_Laboratory/STAFF_Laboratory/CV_Christo_Boyadjiev/List%20of%20publications.pdf
http://www.iche.bas.bg/WWW_IChE_EN/LABORATORY_IChE/Process_Systems_Engineering_Laboratory/STAFF_Laboratory/CV_Christo_Boyadjiev/List%20of%20publications.pdf
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Roberta Amusoa*, Lucia Veltri a, Bartolo Gabrielea 

a Laboratory of Industrial and Synthetic Organic Chemistry (LISOC), Department of Chemistry and 
Chemical Technologies, University of Calabria, Via P. Bucci, 12/C, 87036, Rende (CS), Italy
Email: robyamuso@gmail.com

New Palladium-Catalyzed Carbonylative 
Multicomponent Approaches to Functionalized 
Polycyclic Heterocycles
 
PdI2-catalyzed carbonylation of functionalized alkynes bearing a suitably placed nucleophilic group 
is a powerful and versatile tool for the direct synthesis of carbonylated heterocycles.1
In this communication, we report the synthesis of pharmacologically interesting fused heterocycles2 
by means of new carbonylative approaches, based, in particular, on aminocarbonylation and 
alkoxycarbonylation of propynylthiobenzoimidazoles 1a and N-Boc-(prop-2-yn-1-yl)benzothiazol-2-
amine 1b to give benzimidazothiazines 2a, benzimidazothiazinones 3a, and benzimidazothiazoles 
2b (Scheme 1). Amides of benzimidazopyrimidinones 5 and esters of benzimidazimidazoles 6 
have also been obtained from propynylbenzimidazolamines 4 by amino- or alkoxycarbonylation 
respectively (Scheme 2). 

Scheme 1

Scheme 2

Keywords
Carbonylation, Fused heterocycles, Multicomponent reactions, Palladium
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e-EROS (Electronic Encyclopedia of Reagents for Organic Synthesis); D. Crich, Wiley–Interscience: 
New York, NY, USA, (2006); (b) B. Gabriele, R. Mancuso, G. Salerno, Eur. J. Org. Chem., 6825, 
(2012). 
[2] P. N. Preston, D. M. Smith and G. Tennant (Eds.), Benzimidazoles and its congeneric tricyclic 
compounds, Part 2, Interscience, New York (1981).

Biography
Roberta Amuso obtained the MSc in Pharmaceutical Chemistry and Technology in November 
2015 at University of Calabria. In 2017, for ten months, she carried out a research stage at the 
Institute on Membrane Technology (ITM) of the CNR (National Research Council), within the project 
“Development of membranes with integrated redox catalysts by molecular modeling” . She is 
currently a PhD student at LISOC (Laboratory of Industrial and Synthetic Organic Chemistry) under 
the scientific supervision of Prof. Dr. Bartolo Gabriele, at Department of Chemistry and Chemical 
Technologies of University of Calabria. Her PhD research project involves the development of new 
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Christo Boyadjiev 
 
Institute of Chemical Engineering, Bulgarian Academy of Sciences, Acad. St. Angelov str., Bl. 103, 
1113 Sofia, Bulgaria.

A New Approach for Modeling of Catalytic Processes 
in Industrial Column Apparatuses
 
Abstract
The industrial column catalytic reactors are possible to be modeled, using the new approach on the 
base of the physical approximations of the mechanics of continua. As a result, a convection-diffusion 
type model (for qualitative analysis) and an average-concentration type model (for quantitative 
analysis) are possible to be used for the catalytic processes modeling in column apparatuses, 
in the cases of physical and chemical adsorption mechanism. A numerical analysis shows, that 
average concentration model, where the radial velocity component is equal to zero (in the cases 
of a constant velocity radial non-uniformity along the column height), is possible to be used in the 
cases of an axial modification of the radial non-uniformity of the axial velocity component. The use 
of experimental data, for the average concentration at the column end, for a concrete process and 
column, permits to be obtained the model parameters, related with the radial non-uniformity of the 
velocity. These parameter values permits to be used the average concentration model for modeling 
of different processes in the cases of different values of the column height, average velocity, reagent 
diffusivity, chemical reaction rate constant, etc. This possibility will be used for modeling of the 
catalytic processes in a gas-solid column apparatus.

Publications
1. Chr. Boyadjiev, “Theoretical Chemical Engineering. Modelling and simulation”, Springer-Verlag, 
Berlin Heidelberg, 2010.
2. Chr. Boyadjiev, M. Doichinova, B. Boyadjiev, P. Popova-Krumova, “Modeling of Column Apparatus 
Processes” (Second edition), Springer-Verlag, Berlin Heidelberg, 2018.
3. B. Boyadjiev, Chr. Boyadjiev, New models of industrial column chemical reactors, Bulgarian Chem. 
Communications, 49(3), 706-710, 2017.
4. B. Boyadjiev, Chr. Boyadjiev, New models of industrial column absorbers. 1. Co-current absorption 
processes, Bulgarian Chem. Communications, 49(3), 711-719, 2017.
5. B. Boyadjiev, Chr. Boyadjiev, New models of industrial column absorbers. 2. Counter-current 
absorption processes, Bulgarian Chem. Communications, 49(3), 720-728, 2017.
6. Chr. Boyadjiev, B. Boyadjiev, P. Popova-Krumova, M. Doichinova, An innovative approach for 
adsorption column modeling, Chemical Engineering & Technology, 38(4), 675-682, 2015.
7. B. Boyadjiev, Chr. Boyadjiev, A new approach for the catalytic processes in column apparatuses, 
Int. J. of Modern Trends in Engineering and Research, 2(8), 152-167, 2015.
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aDepartment of Chemistry, Materials and Chemical Engineering “Giulio Natta”, Politecnico di Milano, 
Milan, Italy
bSchool of Chemical Engineering, University of Campinas, Campinas, Brazil
cENEA (Italian National Agency for New Technologies, Energy and Sustainable Economic 
Development), Rome, Italy 

Inside the Features of DBU-Based Protic Ionic Liquids 
with High Δpka
Abstract
The high global warming, air pollution, and high emission of CO2 are some consequences of the 
extensive use of fossil fuels. Electrochemical energy storage devices have been widely quoted 
to overcome these environmental problems. A challenging task when developing such systems 
is to replace the organic solvents used as electrolyte components because they are volatile and 
flammable, which compromises the safety of the electrochemical devices. In this context, ionic liquids 
(ILs) have been extensively proposed as a promising alternative to replace conventional solvents.
Generally defining, ILs are molten salts that have a melting point below 100 °C. They have 
distinguished properties such as low flammability and volatility, good thermal and electrochemical 
stability. When using this class of solvents, the main advantage is tuning their properties through 
changing their composition according to the target application. Therefore, many studies are focused 
on the implementation of ILs as electrolyte components. 

Protic ionic liquids (PILs) are a subclass of ILs that contains an exchangeable proton. The advantages 
of using PILs lay in their easy synthesis based on a neutralization reaction between a Brønsted 
acid and base. Until now, a challenging task to promote the application of PILs in current and new 
technologies is the understanding of the key factors governing their features. With this aim, the 
present work investigated the structural features, transport properties, electrochemical and thermal 
stabilities of some PILs. 

The PILs studied were based on the 1,8-diazabicyclo-[5,4,0]-undec-7-ene (DBU) cation and three 
anions obtained from strong acids, trifluoromethanesulfonate (TFO-), (trifluoromethanesulfonyl-
nonafluorobutylsulfonyl)imide (IM14-), and bis(trifluoromethanesulfonyl)imide (TFSI-).

The three strong acids were selected to favor a complete proton transfer from the acid to the base, 
leading to thermally stable PILs. The combined use of multiple NMR methods, thermal analyses 
and conductivity measurements provides a deep characterization of the materials, unveiling peculiar 
behaviours, which cannot be predicted only considering the difference between aqueous pKa values 
of the protonated base and the acid (ΔpKa). 
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1Department of Life Sciences and Biotechnology, University of Ferrara, Via L. Borsari, 46, 44121 
Ferrara, Italy
2GATE SRL, Via L. Borsari, 46, 44121 Ferrara, Italy
*zppfrc@unife.it,

IBU-Sorbitol Prodrug: Direct Enzymatic Esterification 
of Ibuprofen with Sorbitol as Hydrophilization Strategy
Abstract
Ibuprofen is a nonsteroidal anti-inflammatory drug (NSAID) introduced in the 1960s and widely used 
as an analgesic, anti-inflammatory, and antipyretic. In its acid form, the solubility of 21 mg/L greatly 
limits its bioavailability. Since the bioavailability of a drug product plays a critical role in the design 
of oral administration dosage, this study investigated the enzymatic esterification of ibuprofen as a 
strategy for hydrophilization. This work proposes an enzymatic strategy for the covalent attack of 
highly hydrophilic molecules using acidic functions of commercially available bioactive compounds. 
The poorly water-soluble drug ibuprofen was esterified in a hexane/water biphasic system by 
direct esterification with sorbitol using the cheap biocatalyst porcine pancreas lipase (PPL). The 
optimization of the biocatalytic biphasic process, such as lipase and compounds concentrations, 
solvents amount, temperatures, stirring speed, and times is reported. PPL demonstrated itself to 
be a suitable enzyme for the effective production of the IBU-sorbitol ester. This is the first time that 
enzymatic esterification of IBU-sorbitol ester has been proposed.

Keywords
ibuprofen; sorbitol; esterification; porcine pancreas lipase; prodrug 1.
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Dr. Federico Zappaterra is a molecular biologist who is undertaking a Ph.D. in biomedical and 
biotechnological sciences; His work concerns the development of enzymatic modification protocols 
for poorly bioavailable active ingredients of pharmaceutical and agri-food interest. His expertise deals 
with free and immobilized enzymes for the esterification of active compounds using a green eco-
sustainable approach. Federico's work focused on the study of the non-steroidal anti-inflammatory 
drug Ibuprofen, the third most prescribed drug in the world. The innovative protocols he developed, 
some of them patented, allowed him to design six derivatives of ibuprofen enhanced in water-
solubility.
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2Department of Life Sciences and Biotechnology, University of Ferrara, Via L. Borsari, 46, 44121 
Ferrara, Italy; cstsfn1@unife.it (C.S.); zppfrc@unife.it (F.Z.); tme@unife.it (E.T.).
*Corresponding address: smmdnl@unife.it (D.S.)

Evaluation of the Chemical-Physical Characteristics of 
Allium Ascalonicum and Allium Cepa Treated at High 
Temperature
Abstract
Plants are real producers and dynamic containers of chemicals, including polyphenols, tannins, 
flavonoids, glycosides, etc., which have multiple pharmacological activities [1]. Among the 
phytotherapeutic species of health interest with a wide culinary use we can find plants belonging to 
the Amaryllidaceae family, especially garlic (Allium sativum), onion (Allium cepa) and shallot (Allium 
ascalonicum). The main chemical components include sulfur compounds, flavonoids, polyphenols, 
saponins and sapogenins. [2]. It is known that the heat treatment of garlic leads to the production of 
a new product, namely black garlic, which arouses interest at the gastronomic and health level given 
its enhanced beneficial properties. In fact, when the product is subjected to high temperatures and 
controlled humidity for more than a month, it has a different concentration of its biological compounds 
with phytotherapeutic action. [3]. To date, however, the effects of the same treatment on the plant 
species of A. cepa and A. ascalonicum are not known, although they are equally used in the culinary 
field. In this study, the effect of the heat treatment of shallots and onions was analyzed and how 
the chemical-physical properties of the two products changed. First of all, the process resulted in a 
reduction of humidity of 72% and 69% in shallot and onion respectively. In addition, in both cases 
there was a reduction in pH. In the A. ascalonicum species the process determined a degradation of 
thiosulfinates of 92.1%, while there was an increase of 42.2% of flavonoids, 134.4% of polyphenols 
and 43.2% of compounds with antioxidant action. As for the A. cepa species, similarly to the shallot, 
there was a 91.5% reduction in the content of thiosulfinates while the flavonoids decreased by 6.9%. 
The onion polyphenol concentration increased by 73.4% with a consequent 64.9% increase in the 
concentration of antioxidant compounds.

Keywords
Thermal processing, shallot, onion, phytotherapeutic properties.
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[3] J.-S. Kim, O.-J. Kang, e O.-C. Gweon, «Comparison of phenolic acids and flavonoids in black 
garlic at different thermal processing steps», Journal of Functional Foods, vol. 5, n. 1, pagg. 80–86, 
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Evaluation of the Removal Efficacy of Biofilms with 
Hypochlorous Acid Produced By Electrochemical 
Route
Abstract
Biofilm is a stable ecosystem consisting of a complex multispecies community of microorganisms, 
embedded in a polymeric matrix, and attached to a solid surface [1].Biofilm is the most widespread 
form of cooperation among bacterial cells in nature and waters contaminated by biofilms could 
cause severe problems to human health. Hypochlorous acid (HClO), a strongly oxidizing acid 
with antimicrobial activity, isoften used as anantimicrobial[2].This study aims to investigate the 
effectivenessof hypochlorous acid against the complex multispecies communities of microorganisms 
complexed in biofilms.A scanning electron microscope (SEM) was used to check the effectiveness of 
Hypochlorous acid against two different microbial biofilms. The continuous treatment of the biofilms 
(flow rate of 0.5 L/min) with a hypochlorous solution of just 1 ppm determinate a complete removal of 
the biofilm from the surfaces. This work opens new perspectives for the use of this economic, green, 
and non-toxic disinfectant for the treatment of biofilm-contaminated waters.

Keywords
hypochlorous acid, biofilm, antimicrobial activity.
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Scaling-up Nanoparticle Beam Deposition for 
Green Synthesis of Advanced Materials: From 
Atomic Imaging with Aberration-Corrected STEM to 
Applications in Catalysis
The deposition of size-controlled nanoparticles (atomic clusters) onto supports from the beam is 
a new, solvent-free, green route to the manufacturing of functional nanomaterials. To translate the 
beautiful physics and chemistry of clusters into practical applications, e.g., catalysts, coatings, bio-
chips, electrodes, sensors, neuromorphics and photonic materials, significant scale-up of the rate 
of deposition is needed [1,2]. The deposition rate needed for industrial catalyst R&D is 10mg/hour of 
clusters, while for bespoke pharmaceutical manufacturing 1-10g/hour is required, a scale-up of 5 to 
8 orders of magnitude over traditional mass-selected cluster beam deposition. 

In this talk I will discuss both the fundamental aspects of deposited clusters at the atomic-scale – as 
revealed by aberration-corrected scanning transmission electron microscopy [3,4] – and the status 
of efforts to meet the scale-up challenge, with emphasis on our “Matrix Assembly Cluster Source” 
(MACS) [5]. A scale-up by a factor 105 will be shown, and first practical demonstrations [6-12] of 
deposited clusters in heterogeneous and electrocatalysis will be presented, showing attractive ac-
tivities and selectivities [1, 6-12]. These also promise exciting advances in a diversity of other appli-
cation areas.

[1] P.R. Ellis et al, Faraday Discussions 188 39 (2016). 
[2] R.E. Palmer et al. Acc. Chem. Res. 51 2296 (2018).
[3] D.M. Foster, R. Ferrando, R.E. Palmer, Nature Communications 9 1323 (2018).
[4] D.M. Foster, T. Pavloudis, J. Kioseoglou, R.E. Palmer, Nature Communications 10 2583 (2019).
[5] R.E. Palmer, L. Cao, F. Yin, Rev. Sci. Instrum. 87 046103 (2016).
[6] R. Cai et al, Small 14 1703734 (2018).
[7] J. Xu et al, ACS Appl. Energy Mater. 1 3013 (2018). 
[8] T.-W. Liao, A. Yadav, P. Ferrari, Y. Niu, X.-K. Wei, J. Vernieres, K.-J. Hu, M. Heggen, R.E. Dun-
in-Borkowski, 
R.E. Palmer, K. Laasonen, D. Grandjean, E. Janssens, P. Lievens, Chem. Mat. 31 10040 (2019).
[9] O.B. Ayodele, R. Cai, J.G. Wang, Y. Ziouani, Z. Liang, M.C. Spadaro, K. Kovnir, J. Arbiol, J. 
Akola, R.E. Palmer, 
Y.V. Kolen’ko, ACS Catalysis 10 451 (2020).
[10] R. Cai, L. Cao, R. Griffin, S. Chansai, C. Hardacre, R.E.Palmer, AIP Advances 10 025314 
(2020).
[11] R. Cai, Grazia Malta, S.J. Haigh, G.J. Hutchings, S.J. Freakley, R.E. Palmer, ACS Appl. Nano 
Mater. 3 4997 (2020).
[12] R. Cai, F. Martelli, J Vernieres, S. Albonetti, N. Dimitratos, C. Tizaoui, REP, ACS Appl. Mat. Int. 
12 24877 (2020).
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ics, Nanjing University, China. His research on atomic clusters includes fundamental studies of 
atomic structure and dynamics as well as scale-up. Other well-established research topics include 
atomic manipulation in STM and semiconductor nanofabrication. He was awarded an MA and PhD 
at Cambridge where he also held 1851, Clare College and Royal Society Fellowships. At Birming-
ham he founded the UK's first centre for nanoscience. Honours include: IOP Boys Medal, Honorary 
Doctorate from Hasselt University, British Vacuum Council Yarwood Medal, EPSRC Senior Fellow-
ship and Fellowships of IOP, RSC, Learned Society of Wales. He has published >440 papers, h = 
61; also 18 families of patent applications. Spin-out companies: Inanovate, Irresistible, Grove Nano-
materials. He is Editor-in-Chief of the journal Advances in Physics: X (Taylor and Francis) and Editor 
of the Elsevier Book Series ‘Frontiers of Nanoscience’. 
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Can Chemical Engineering Rise to the Sustainability 
Challenge of the 21stcentury?
Abstract
The evidence of the worldwide environmental crisis brought about by our present actions and mindset, 
is unequivocal and climate change is but the tip of the iceberg. All bio-geo-chemical cycles have been 
destabilised by our developmental activity. Not just forests, climate, and biomass, but soil, water, 
and the very functionality of ecosystems as well. Our Common Future (OCF) the landmark report of 
the WCED talks about the need for a paradigm shift, as does the review HLFP2018 that monitors 
the progress made in the SDG12 – sustainable production and consumption. OCF, the definitive 
work on sustainability sets the context and gives the proper definition of sustainable development, 
laying the foundation of a new and refocused paradigm frame and mindset, where what we do – our 
processing – is centre stage. 

The world consists of a system of interacting systems, and while pollution was the main concern in 
the 20th century, today we must deal with the dismantling of the functionality of these systems, which 
starves us of all manner of resources necessary for life and living and for survival itself. 

The ‘Chemical Engineering skills set’ is primarily built around processing and systems and yet its 
contribution to sustainability has been reduced to pursuing trade-off between socio-environmental 
integrity and a socio-economic system broken at its core. By introducing and operating production 
and consumption systems that are reliant on sustainable processing, Chemical Engineers will actively 
drive the cause for sustainable development at the ‘front-end’ of process design and implementation, 
contributing to its direct application by avoiding the resource availability infringements prevalent at 
all stages of current development. 

It will take courage and single-mindedness.  Thomas Kuhn showed that science goes through a 
cycle of normality and crisis. Sustainability science and engineering has reached the crisis stage. 
Can Chemical Engineering embrace this new paradigm to rise to the challenge of sustainability in 
the 21st century?  

WCED – World Commission on Environment and Development.
HLFP2018 – High Level Political Forum (on Sustainable Development review 2018).
SDG – Sustainable Development Goals.
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sustainable processing, paradigm shift, chemical engineering.
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DOE Application Associated with Chemical Knowlegde 
in the Search for Continuous Improvement of 
Processes
Abstract
In industries, there is a constant search for continuous improvement of their processes. Management 
tools are used to control and identify opportunities for improvement. In my research group, this usual 
QHSE premise has been focused on the chemical reactions involved in the processes.   Thus, 
based on the chemical knowledge on the subject, associated with the use of tools such as DOE, 
my group has promoted improvements in processes already apparently consolidated, through the 
better understanding of the influences of operational and compositional variables on responses of 
interest. Results of the application of this methodology will be presented, such as the optimization 
of the process for obtaining p-chloronitrobenzene. In the production of this product, two isomers 
are formed preferentially, ortho and para, besides some by-products, which leads to onerous 
purification processes. The literature cites maximum yields of 75% with selectivity of 2:1 (p/o)1. With 
the application of the proposed methodology, the yield increased to 84% with selectivity of 12:1 
(p/o), simplifying the separation and purification of the product of interest and improving the process 
as a whole. 

Keywords
DOE, Optimization, Chemical Insight, QHSE
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Carbon Dots: A High-Performance Future 
Photocatalyst
Abstract
Carbon dots (CDs) with a mean diameter less than 10 nm have recently triggered great 
attention in the research of material science and various applications due to their unique 
properties such as small size, photoluminescence (PL), high water-dispersity, biocompatibility, 
nontoxicity, tunable surface functionality and abundant electron donors and acceptors on 
the surface. In this presentation, I will firstly introduce preparations of diverse CDs. Recently, 
extensive structural characterizations have been performed to build comprehensive structural 
models for 3 distinct CD species derived from both top-down and bottom-up approaches. 

Then, I will mainly focus on photocatalytic activities with CDs as photocatalysts: (1), a microwave-
assisted approach was adopted to create tunable sized CDs that showed unique PL behavior, 
structural properties, a size-dependent photocatalytic activity comparable to those of many metal-
containing photocatalysts; (2), photocatalytic degradation of diverse water pollution models revealed 
a remarkably enhanced photocatalytic activity of gel-like (G-CDs) compared with most known CD 
species and comparability to graphitic carbon nitride (g-C3N4). In addition, the degradation rate 
constant was further improved by 1.4 times by embedding g-C3N4 in G-CDs.
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Roger M. Leblanc, professor
Dr. Roger M. Leblanc received his B. S. in chemistry in 1964 from Université Laval, Canada, and Ph. 
D. in physical chemistry in1968 from the same university. He was appointed as professor in 1994 
and chair of Department of Chemistry at University of Miami from 1994 to 2002 and again from 2013 
to 2021. He was also one of the three editors of Colloids and Surfaces B: Biointerfaces from 1998 
to 2013. He has published 540 scientific articles in peer-reviewed journals. As a professor, he has 
supervised more than 100 M.S. and Ph.D. students.
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New Perspectives and Insights into Silver Catalyzed 
Direct Propylene Epoxidation
Abstract
A series of Ag-based catalysts were studied for direct PO epoxidation with O2 as the oxidant. Ag 
supported on CaCO3 and α-Al2O3 were prepared as base materials to study. Promoters (K+, Cs+, 
Mo) and feed additives (EtCl, NO, CO2) were added to the catalyst and feed stream, respectively, in 
order to evaluate their effects on PO selectivity and yield. Ball-milling of the catalyst during preparation 
was a significant factor in ensuring proper blending of promoter species in the Ag particle. Surface 
characterization (chemisorption, XPS, SEM-EDX), bulk composition characterization (XRD, ICP-
OES), and reaction kinetic evaluation were conducted to understand the nature of PO selectivity.

Biography 
Dr. Anne M. Gaffney is the Chief Science Officer of Idaho National Laboratory and Distinguished 
National Lab Fellow (2014 – present).  She has thirty-four years of experience working in industry 
inventing and commercializing new technologies for major chemical manufacturing companies 
including Koch Industries, Lummus Technology, Dow, Dupont and ARCO Chemical Company.  She 
has authored 155 publications and 256 patents.  Dr. Gaffney is also a distinguished Joint Appointment 
Fellow at the University of South Carolina (2018 – present) where she is the Technical Director 
of the National Science Foundation Center for Rational Catalyst Synthesis. Some of her recent 
awards include: the 2019 American Chemical Society, Energy & Fuels, Distinguished Researcher 
Award in Petroleum Chemistry; the 2015 Eugene J. Houdry Award of the North American Catalysis 
Society; the Chemical Heritage Foundation, Women in Science Inductee, 2014; and the American 
Chemical Society, Industrial Chemistry Award, 2013.  Dr. Gaffney received her BA in chemistry 
and mathematics from Mount Holyoke College and her Ph.D. in physical organic chemistry from 
University of Delaware.
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