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Dear congress visitors, it is my great pleasure and honor to 
welcome you on board. Organometallics, organocatalysis, 
and bioinorganic chemistry have witnessed great progress 
over the past few decades and have revolutionized the ways 
we think about the formation and cleavage of chemical 
bonds. Indeed, organometallics, organocatalysis, and 
bioinorganic chemistry already hold practical applications 
in pharmaceutical, agricultural, and material research and 
production. Future studies and developments in these fields 
will enrich our toolbox of methods and further improve the 
applicability of these synthetic strategies. Some exciting and 
recent progress in these fields will be communicated in this 
session in the hope of stimulating research interest among 
the wider scientific community. 

PROF. DR. HAIBO GE

Texas Tech University, USA

Welcome Message
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Dear Congress Visitors,

It is my honor and great pleasure to write a few notes to 
you. Through centuries people were fascinated with the 
possibilities of synthesis of new materials with extraordinary 
properties. New materials are practically needed in all 
domains of life. Design and synthesis of new materials is 
one of the most important and interesting part of materials 
sciences. Particularly a synthesis of new active and selective 
catalysis is a very important challenge. Our main aim 
concentrates on the new methods of the synthesis of single-
site hierarchical porous zeolite catalysts with acid-base 
and redox properties. Such zeolite catalysts with active 
sites formed by incorporation of hetero-elements in their 
framework are perspective as catalysts of protection of 
environment and bio-feedstock conversion into valuable 
chemicals.

PROFESSOR DR STANISLAW DZWIGAJ

Sorbonne University - CNRS, France

Welcome Message
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 Dear Distinguished Scholars, Engineers and Colleagues,  

It is my great honour and pleasure as an Organizing Committee 
Member and Speaker to invite you to join with a contribution 
the 14th Edition of Global Conference on Catalysis, Chemical 
Engineering and Technology (CCET 2023), March 13-14, 2023, 
Online Event. The Conference will include Keynote speeches 
and Invited speeches which will be given by Distinguished 
Scholars, Colleagues and Experts from academic institutions 
and industry, and oral presentation by delegates and poster 
presentations by young junior participants. Devoted to the 
rapid development of Catalysis and Chemical Engineering, 
the conference will bring together distinguished experts, 
researchers, scientist, scholars, and young students from 
different cultures and different countries, providing them 

Welcome Message
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with the opportunity to report, share, and discuss scientific questions, achievements, in these fields. 
This conference will provide excellent opportunity to meet distinguished scholars and experts and to 
exchange new ideas and application experiences, to establish research relations and collaborations for 
future research and projects. 

As an Organizing Committee Member, I believe that CCET 2023 will be a platform to discuss a broad range 
of topics related to Catalysis and Chemical Engineering for the academicians, scholars, investigators. Also, 
this conference will provide a facility for delegates to interact with each other, to conduct collaborations 
and to establish the research or business relations.

I am pleased to invite prospective authors to submit their original contributions to this important 
conference, where you are sure to have a meaningful experience with scholars and experts from different 
cultures and different countries.

 

DR. OSMAN ADIGUZEL

Retired Professor of Physics, Firat University, Turkey



7

Dear congress visitors, 

It is an honor and pleasure to write a few welcome notes. 
Bioelectrochemistry today covers a broad range of 
bioelectrocatalytic topics ranging from fundamental studies 
devoted to a deeper understanding of biomolecular systems 
on electrodes to electrochemical biosensor and energy 
conversion applications. Furthermore, the combinaKon 
of light with bioelectrochemistry will be also an attractive 
application to develop (biophotovoltaics). The environmental 
issue will be a particularly important part of this conferecen 
both for energy and for the development of new biodegradable 
systems.

PROF SERGE COSNIER

Director of Research exceptional rank at the CNRS, France

Welcome Message
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Thank You

All...

Thomas J Webster
Interstellar Therapeutics, 
United States

Haibo Ge
Texas Tech University, 
United States

Anne M Gaffney
University of South Carolina, 
United States

Stanislaw Dzwigaj	
Sorbonne University, 
France

Serge Cosnier 
Universie Grenoble Alpes, 
France

Osman Adiguzel 
Firat University, 
Turkey

Keynote Speakers
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ABOUT 
MAGNUS GROUP

Magnus Group (MG) is initiated to meet a need and to pursue collective goals of the scientific 
community specifically focusing in the field of Sciences, Engineering and technology to endorse 
exchanging of the ideas & knowledge which facilitate the collaboration between the scientists, 
academicians and researchers of same field or interdisciplinary research. Magnus Group is 
proficient in organizing conferences, meetings, seminars and workshops with the ingenious 
and peerless speakers throughout the world providing you and your organization with broad 
range of networking opportunities to globalize your research and create your own identity. Our 
conferences and workshops can be well titled as ‘ocean of knowledge’ where you can sail your 
boat and pick the pearls, leading the way for innovative research and strategies empowering 
the strength by overwhelming the complications associated with in the respective fields. 

Participation from 90 different countries and 1090 different Universities have contributed to the 
success of our conferences. Our first International Conference was organized on Oncology and 
Radiology (ICOR) in Dubai, UAE. Our conferences usually run for 2-3 days completely covering 
Keynote & Oral sessions along with workshops and poster presentations. Our organization runs 
promptly with dedicated and proficient employees’ managing different conferences throughout 
the world, without compromising service and quality.
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ABOUT 
CCET 2023

Magnus Group looks forward to welcoming you to its distinguished event 14th Edition of Global Conference on 
Catalysis, Chemical Engineering and Technology (CCET 2023) which is scheduled as a Virtual Event from March 13-
15, 2023

The congress is themed at Capturing and Exploring Panoramic Perspectives on Catalysis, Chemical Engineering and 
Technology.

We bring together all fields of chemistry, a varied audience of chemists, engineers, researchers and scientists at 
the conference. Parallel sessions comprising oral presentations, poster sessions, workshops, symposiums, panel 
discussions by junior and senior academics will be held in addition to keynote speeches. 

This important colloquium has aimed to gather scientists from all corners of the world to share their interests in 
catalysis, chemical engineering and chemistry in general since its first edition. The programme of CCET 2023 will 
be tailored to attract chemists with ample chances for exchange and debate for PhD students, postdocs, and young 
researchers. 

CCET 2023 will be a global scientific gathering bringing together scientists and clinicians from academia, industry, 
and government to debate the most recent advancements in the area in an informal virtual setting. This symposium 
will provide a stimulating and dynamic environment for scientists at all stages of their careers in this rapidly expanding 
subject to engage and inspire one another. We actively encourage students, the next generation of scientists and 
researchers, to participate.

We welcome you to join us at CCET 2023 virtually so that we may work together to improve the generation of 
catalysis, chemicals, chemical engineering while also improving the quality of life on the planet.
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ABOUT 
Publishing Partner

Open Chemistry is a peer-reviewed, open access journal that publishes original research, 
reviews, and communications in the fields of chemistry in an ongoing way. Our central goal is 
to provide a hub for researchers working across all subjects to present their discoveries, and to 
be a forum for the discussion of the important issues in the field.

There are no submission charges. In order to sustain the production of our fully-refereed open 
access journal, each article accepted for publication in Open Chemistry is subject to Article 
Processing Charges (APC).

Note: We offer 30% discount on APC for the CCET 2023 conference participants.

For more details about the journal, 
please visit: https://www.degruyter.com/journal/key/chem/html
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Application of metal single-site zeolite catalysts in 
heterogeneous catalysis 

The metal ions well dispersed at zeolite framework are considered to 
be active sites of catalytic processes. Therefore, the incorporation of 

these metals into zeolites as isolated tetrahedral sites appears to be the 
important task. We have earlier shown that the incorporation of transition 
metal ions into vacant T-atom sites of framework zeolite is strongly 
favored when, in the first step, zeolite is dealuminated by treatment 
with nitric acid solution and then, in the second step, the incorporation 
of transition metal ions results in the reaction between the cationic 
metal species of the precursor solution and the SiO-H groups of vacant 
T-atom sites created by dealumination of zeolite. During my keynote 
talk the design of single-site zeolite catalysts with transition metal will 
be described and characterized by different physical techniques both 
at the macroscopic (XRD, BET, TPR, TEM) and molecular level (FT-IR, 
NMR, DR UV-Vis, XPS, EPR, XAFS). The application of metal single-site 
zeolite catalysts in environmental catalysis will be discussed. This two-
step postsynthesis method applied in this work allowed obtaining metal 
single-site zeolite catalysts active in different catalytic processes such as 
oxidative dehydrogenation of propane into propene, selective catalytic 
reduction of NOx to N2, production of 1,3-butadiene or hydrogen from 
renewable sources, including ethanol obtained from biomass. Their 
catalytic activity strongly depended on the speciation and amount of 
metal incorporated into zeolite structure as well as their acidity.

Audience Take Away Notes

•	 The audience will be able to understand as control of preparation of 
catalyst systems 

•	 They will see that catalytic activity depend on dispersion of metal in 
the framework of zeolite

•	 The researchers will be able, after my talk, do their own catalyst 
preparation using similar method

Stanislaw Dzwigaj
Sorbonne Universite, UMR 7197, 
Laboratoire de Reactivitede 
Surface, France

Biography

Professor Stanislaw Dzwigaj received 
his PhD degree in 1982 in Jerzy 
Haber Institute of Catalysis and 
Surface Chemistry, Krakow (Poland). 
After two years of postdoctoral stay 
at the Laboratoire de Réactivité 
de Surface Université P. et M. 
Curie (Paris) he obtained in 1990 a 
position of contracted researcher 
in the same Laboratory devoted 
to surface reactivity in relation to 
catalysis phenomena. Then, in 2008 
he obtained permanent position in 
CNRS as a researcher. On February 
19, 2014 for outstanding scientific 
achievements he received the title 
of professor. His published work 
includes more than 170 papers 
published in reputable international 
journals.

DAY 
01
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Bioelectrocatalytic materials based on buck papers and bio 
sourced glyconanoparticles

For four decades, the functionalization of electrodes by biomaterials 
based on electrogenerated polymers, carbon nanotubes and / or 

nano-objects, was widely used in the field of analytical chemistry and 
energy conversion for the design of biosensors and biofuel cells. Some 
new approaches for developing nanostructured biomaterials based on 
functionalized carbon or tungsten nanotubes, glyconanoparticles and 
compressions of carbon nanotubes will be illustrated with enzymes or 
antibodies as catalytic or biosensing element. 

In particular, the anchoring of biological macromolecules to the surface 
of electrodes has been carried out by chemically functionalizable 
electrogenated polymers. In addition, the self-assembly of carbon 
nanotubes via crosslinking polymers in the form of buckypapers 
was used. Composite bioelectrodes by compression of enzymes and 
carbon nanotube mixtures will be also reported. The concept of the 
hollow bioelectrode is based on the bonding of two conductive sheets 
composed of carbon nanotubes (buckypaper) whose assembly generates 
a microcavity defined by the thickness of the glue linking the two sheets. 
These buckypapers are permeable only to water and enzyme substrates 
but not allow the permeation of enzymes. Therefore, the enzyme trapped 
in powder form is then solubilized inside the microcavity leading to a high 
density of biocatalyst in solution with an electrical connection with the 
buckypapers. The electrocatalytic performance of the bilirubin oxidase 
hollow electrode was described as a function of pH, temperature and 
the amount of entrapped enzyme. The operational and storage stability 
of the bioelectrode in The development of glyconanoparticles resulting 
from the self-assembly of block copolymers composed of polystyrene 
and cyclodextrin as an inclusion site will be also reported. These 
glyconanoparticles, which are stable in water, constitute a multivalent 
platform for enzyme binding and hydrophobic electroactive molecules. 
These nanoparticles were applied to the elaboration of solubilized 
enzymatic fuel cell in solution or were grafted on surfaces for the 
development of amperometric enzyme electrodes.)

Audience Take Away Notes

•	 This presentation, in particular, presents an innovative and 
unpublished work on the design of a very thin, large surface area flat 
hollow bioelectrode configuration with an enzyme trapped inside a 
microcavity and its application to the electroenzymatic reduction of 
O2. The audience can learn how to fabricate hollow electrodes and 
exploit these electrodes for bioelectrocatalysis

•	 Moreover, this simple elaboration of hollow electrode can be easily 
extended to trapping other organic or inorganic catalysts offering 
thus promising applications, in particular in energy conversion

•	 An original approach of mixing and compressing CNT and protein 
powders to obtain easily mm-sized solid pellets will be described 
and the audience can used this method to develop original disks

Serge Cosnier1*, Paulo 
Henrique M. Buzzetti1, 
Yannig Nedellec1, Mon-
ica Brachi1, Anastasiia 
Berezoska1, Dan Shan2 
1Univ. Grenoble Alpes, DCM UMR 
5250, F-38000 Grenoble, France 
CNRS, DCM UMR 5250, F-38000 
Grenoble, France 
2School of Environmental and 
Biological Engineering, Nanjing 
University of Science and 
Technology, Nanjing, 210094 
Jiangsu, China

Biography

Dr Serge Cosnier is Research Director 
exceptional class at CNRS at the 
Grenoble university (France). He is 
member of the Academia Europaea, 
member of the European Academy of 
Sciences and Fellow of the American 
Institute for Medical and Biological 
Engineering. His activity is focused 
on molecular electrochemistry 
and bioelectrochemistry with the 
development of biosensors, biofuel 
cells and bio-nanomaterials based 
on carbon nanotubes. Dr Cosnier 
has authored over 390 publications 
(h-index Web of Science 69, Google 
Scholar 82), 3 books and 20 book 
chapters and holds 20 patents’.
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Co2 hydrogenation to methanol over Cu/TiO2 catalysts: The role of oxygen 
vacancies in co2 activation

Carbon dioxide (CO2) is a greenhouse gas in the atmosphere. In the last several decades, intensive 
efforts have been made to activate and convert CO2 through hydrogenation reactions to value-

added chemicals, particularly through thermal catalysis. Various catalysts are applied for these reactions, 
including supported noble metal and nonnoble transition oxide catalysts. The representative catalysts 
are Cu-based catalysts, such as the Cu-ZnO-Al2O3 catalyst used in the industrial for CO hydrogenation. 
However, the Cu- based catalysts have several issues: the CO2 activation on them is quite difficult, and Cu 
is easily sintered. Also, it has been widely believed that the reducible metal oxides are not a good option for 
the supported Cu catalysts due to the strong Cu-support interaction, which often leads to the coverage 
of the Cu active particles by the oxide support in the catalysts. This work investigates the role of oxygen 
vacancy (Ov) in the Cu/TiO2 catalysts in the CO2 hydrogenation reaction to methanol. It is found that the 
Ov generated in TiO2 could facilitate CO2 activation and promote methanol formation. We also observed 
a strong metal interaction (SMSI) between Cu and TiO2, which retarded the Cu sintering. These findings 
provide insights into catalytic CO2 conversion and new ways to design and develop highly efficient catalysts 
for CO2 conversion.

Audience Take Away Notes

•	 Yes the audience will learn why and how we convert CO2 from the atmosphere into useful products 
through our experimental results

•	 Yes the knowledge and skills learned will help the audience to improve their research

•	 Yes CO2 conversion is quite a popular research topic these years. Many people are working in this 
area. The knowledge and findings to be reported will benefit many people's research and widen their 
version

Biography 

Prof. Ziyi Zhong mainly works on heterogeneous catalysis, sonochemistry and wastewater treatment; he received 
his Ph.D. in 1995 from Nanjing University. Later, he did his post-doctoral research at Bar-Ilan University in Israel, the 
University of Washington, and the National University of Singapore sequentially for 5 years. From 2003 to 2018, he 
worked in the Institute of Chemical and Engineering Sciences under A*STAR in Singapore; since 2018, he has been a 
full professor at Guangdong Technion Israel Institute of Technology (GTIIT).

Chenchen Zhang1,2, Letian Wang1,2, Ubong Jerome Etim1, Yibing 
Song3, Oz M. Gazit2, Ziyi Zhong1* 
1Department of Chemical Engineering, Guangdong Technion-Israel Institute of 
Technology (GTIIT), Guangdong, 515063, China
2Department of Chemical Engineering, Institute of Technology (IIT), Haifa, Israel 
32000
4Department of Chemistry, Shantou University, Guangdong 515063, China
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An analysis of thermal effects on vibration frequency of a quartz crystal 
microbalance

A quartz crystal microbalance (QCM) is a high-precision gravimetric sensor for biological and chemical 
samples in research laboratories, hospitals, and industry. The accuracy of a QCM depends on the 

design of the quartz crystal resonator with the specially tailored electrode and affinity layer for the 
sensing function and the stability in operations. As a result, a careful and accurate analysis of the QCM 
structure with considerations of quartz crystal blank, electrodes, temperature, and sample characteristics 
is important in the evaluation of sample materials and configurations. Concerning these issues, there 
are some experimental studies on the material and structural parameters and frequency variations, and 
corresponding analyses are also made with simplified plate equations to ensure an analytical procedure 
to improve the design process. It is found that the approximate equation of plate vibrations is capable of 
accurate results in certain ranges of parameters, and the results are consistent with the finite element 
analysis. The refinement of the equation and techniques for the complication factors like electrodes, 
samples, and temperature will provide a more reliable procedure for the design and optimization of QCM 
with better precision. There will be detailed discussions on the analytical equations and comparisons of 
results from measurements with the consideration of temperature.     

Audience Take Away Notes

•	 The thermal behavior of a quartz crystal microbalance is analyzed with plate equations 
•	 Analytical results are consistent with measurement data
•	 Measurement of a QCM can be improved and calibrated systematically
•	 QCM design can be improved for better stability and accuracy
•	 Novel design of QCM is supported through the vibration analysis with thermal effects

Biography 
Professor Ji Wang is the founding director of the Piezoelectric Device Laboratory, Ningbo University. Professor Ji Wang 
also held visiting positions at Chiba University, University of Nebraska-Lincoln, and Argonne National Laboratory. He 
received his PhD and Master degrees from Princeton University in 1996 and 1993 and a bachelor’s degree from Gansu 
University of Technology in 1983. Professor Wang has been working on acoustic waves and high-frequency vibrations 
of elastic and piezoelectric solids for resonator design and analysis with several US and Chinese patents, over 200 
journal papers, and frequently invited, keynote, and plenary presentations at major conferences around the world. 

Ji Wang
Piezoelectric Device Laboratory, Ningbo University, Zhejiang, China

DAY 
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Role of supplemented nutrients and intermediate temperature on bio-
methane generation from anaerobic digestion of agricultural waste: 
Feasibility & fertilizer recovery

The rise in demand for organisms pulled in by anaerobic digestion could be due to the simultaneous 
digestion of many substrates. The impact of supplements on the co-digestion of growth substrates was 

investigated in this study. In three phases, 37°C, 40°C, and 50°C, an extra improvement plan that anticipates 
a critical occupancy in anaerobic digestion was used. As a result of the changes, biogas output climbed to 
1.38 times that of the control at 37°C. Furthermore, as a result of 40°C without additives, the excellent usage 
of this newly discovered mid-temperature considerably influenced an innovative philosophy (56 percent of 
VS end and 8.4 L-biogas). Biogas output surpassed 11.3 L with supplements during anaerobic co-digestion 
at 50°C, and mL-CH4/g-VS was 1.24 times that of the system without any extra improvement. The results 
reveal that at each temperature, the improved course of action promotes co-digestion. The most generally 
utilized temperature on the advanced scale was 37°C, which had the biggest influence on the utilization of 
improvements during the anaerobic process. Sludge was recovered at a rate of 0.09 m3 sludge/m3 substrate 
from the digester, while water was recovered at a rate of 0.86 m3 sludge/m3 substrate from the digester. 
The processed sludge may be utilized as compost, and the water can be used to water plants. The time it 
took to recoup the investment was found to be 3.77 years. As a result, it may be inferred that the current 
research might soon be recognized as a potential green solution for trash management across the world.

Biography 

Dr. Md Nurul Islam Siddique studied Civil Engineering at the Khulna University of Engineering & Technology, Bangladesh, 
and graduated as MS in 2012 from University Malaysia Pahang. He then joined the research group of Prof. Zularisam at 
the Institute of University Malaysia Pahang. He received her Ph.D. degree in 2015 at the same institution.  After that, he 
obtained the position of Assistant Professor at the University Malaysia Pahang. He has published more than 40 research 
articles in ISI journals.

Md Nurul Islam Siddique1*, Zaied bin Khalid2

1Faculty of Ocean Engineering technology & Informatics, University Malaysia 
Terengganu (UMT), 21030, Kuala Nerus, Terengganu, Malaysia

2Faculty of Engineering Technology University Malaysia Pahang 26300 Gambang 
Pahang Malaysia
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Highly rotationally excited N2 of N2O dissociation on Pd (110) surface 

To understand the energy transfer processes associated with chemical bond breaking and successive 
bond formation is essential to study the dynamics of surface reactions. Although the internal states 

measurements of desorption products deliver much dynamical information from the surface reactions, 
the mechanism underlying the energy partitioning in the reactions remains mostly unclear. In this study, 
we employ ion imaging methods to explore the quantum- state resolved dynamics of N2O decomposition 
on Pd (110). We find that N2 directly desorbs with a narrow angular distribution from the decomposition of 
N2O adsorbed on bridge sites oriented along [001] azimuth of the surface. N2 is highly rotationally excited 
up to J=50 (v=0) with a large mean translational energy of 0.62 eV. By combining with the density functional 
theory and ab initio molecular dynamics calculations, we estimated approximately 38%–76% of the energy 
released (1.5 eV) from the transition state is taken up by the internal and kinetic energies of the desorbing 
N2. The internal energy arises from a torque transition state and decoupled from translational energy. 
Applying the principle of detailed balance, we predict that rotational excitation and high incident kinetic 
energy of N2 can effectively reduce the reaction barrier of N2O formation on palladium catalysis via Eley−
Rideal mechanism.
Audience Take Away Notes

•	 Firstly, I will shortly introduce our experimental systems with ultra-high vacuum (UHV). We develop 
this system to allow a range of experiments of surface reactions and offer remarkable opportunities to 
advance our fundamental understanding of the dynamics and kinetics of heterogeneous catalysis. In the 
experiments, some reaction conditions, such as surface temperatures, the coverage of adatoms, and the 
energy of reactants can be well-controlled

•	 Secondly, we will show a sample study to reveal the energy transfer mechanism in the surface reactions 
under the UHV conditions. In the practical catalytic reactions, due to the vast structural complexity of 
heterogeneous catalysts, it becomes possible if a well-definded model catalyst, such as a single crystal 
catalytic surface with atomic cleanness, is used. The experimental results of the surface reactions not 
only can set as a standard for the theoretical simulations, but also be useful for the understanding of the 
practical catalytic reactions

•	 Thirdly, the revealed dynamics of the surface reactions can be used to predict the reversed reaction 
on the basis of the principle detailed balance. Successful examples have been reported involving the 
activation of small molecule such as CO2. Inspired by this study, the mechanical activation of N2 would 
be great interest for the ammonia industry

 
Biography 

Zibo Zhao studied Physical Chemistry at the University of Gottingen, Germany and graduated as Master in 2018. Now 
he is a PhD candidate in the Surface Dynamics Department led by Prof. Dr. Alec Wodtke at the Max Planck Institute 
for Multidisciplinary Sciences in Gottingen. His research focuses on the atomic scattering from surfaces and surface 
reactions.

Zibo Zhao1*, Jiamei Quan1, RongRong Yin2, Ximei Yang1, G. Barratt 
Park3, Alec Wodtke1, Hua Guo2

1Max Planck Institute for Multidisciplinary Sciences
2Department of Chemistry and Chemical Biology, University of New Mexico
3Department of Chemistry and Biochemistry, Texas Tech University

DAY 
01                 

https://www.depts.ttu.edu/chemistry/
http://www.ttu.edu/


20

Preparation of catalyst with defective cerium-based structures and its 
application in vocs degradation

The effectively decontamination for atmosphere VOCs is getting more important whereas it is general 
facing the issues such as technical difficulties and high energy consumption. In this work, a Z-scheme 

Ag/Ag3PO4/CeO2 heterojunction was prepared with a precipitation method and was applied to decompose 
gaseous benzene at very convenient ambient conditions. The prepared composite presents a 90.18% removal 
rate and 74.17% TOC efficiency within 3 h solar light irradiation at an initial 600 ppm benzene concentration. 
A photo-catalytic mechanism superimposed with solar light induced thermo-catalysis is proposed. Ag3PO4 
that has great solar light absorptive capacity is used as the photocatalytic component and CeO2 is used 
as thermo-catalytic substrate due to its good thermo-conductivity in lower temperature. Ag0 produced 
from an in situ reduction of Ag3PO4 is used as an electronic relay platform to form a Z-type heterojunction 
together with Ag3PO4 and CeO2. Lots of vacancies of CeO2 contribute to the enhanced pre-adsorption 
towards to VOCs. The assembled Z-scheme Ag/Ag3PO4/CeO2 heterojunction is specially effectively for the 
separation of the photo-excited electrons and holes in space and maintains the highly redox potentials to 
decontaminate VOCs. Meanwhile, the composite is diverse, also having good oxidative power for HCHO, 
and thus could be a kind of promising material to purify VOCs in the convenient atmospheric environment.

Audience Take Away Notes
•	 A Z-scheme Ag/Ag3PO4/CeO2 heterojunction was prepared by a precipitation method
•	 Ag/Ag3PO4/CeO2 presents high removal rate for gaseous benzene at ambient conditions
•	 A solar light-induced photo-thermal catalytic mechanism is proposed
•	 Ag3PO4 contribute to wide solar light harvesting and high oxidative ability
•	 CeO2 is used as thermocatalytic substrate in low temperature driving by solar light

Biography 
Dr. Huiqin Li studied Environmental Chemistry at the Inner Mongolia University, China and graduated as MS in 2013 at the 
North China Electric Power University. Before joined the Inner Mongolia University, she had worked in Environmental 
Science Academy of Inner Mongolia and Chinese Research Academy of Environmental Sciences, alternatively. She has  
published 14 research articles in SCI (E) journals.

Huiqin Li*

College of Ecology and Environment, Inner Mogolia University, Hohhot, Inner 
Mongolia, China 
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Tungsten trioxide cathode films for electro chromic devices

Template-assisted sol gel chemistry provides a versatile approach to introduce order and porosity into 
nanostructured materials. However conventional evaporation induced self-assembly techniques are 

not easily scaled to produce films with sufficient thickness over large areas at the throughput required 
by electrochromic windows. The principles of sol gel chemistry may be deployed using ultrasonic spray 
deposition (USD) for scalable syntheses of nanocrystalline WO3 films with unrivalled electro chromic 
performance are demonstrated. Systematic manipulation of sol chemistry enabled the production of 
mesoporous films with high specific surface area (>100 m2/g), mean pore sizes of ~5 nm, and narrow pore 
size distributions. Film thickness is found to be proportional to the sol concentration and number of spray 
passes, and various combinations are shown to produce films capable of modulating >98% of incident solar 
radiation in the visible spectrum (450–900 nm). Elimination of haze enables full transmission in the bleached 
state, while the broadband coloration is attributed to the exceptionally high charge density (>120 mC/cm2). 
The materials have good switching speeds which improve with specific surface area, and the long term 
durability is promising.

Audience Take Away Notes
•	 The audience will be able to use what they learn to improve the performance of the materials
•	 This research will help the audience to design a material that exhibits higher charge density of opt 

electrochemical device
•	 This research can provide a practical solution to enhance the specific surface area of a material

 
Biography 
Dr. Chi-Ping Li received his PhD of Materials Science from Colorado School of Mines (USA) in 2014 and followed by 
postdoctoral research in National Renewable Energy Laboratory (NREL, USA) in 2015. He joined Department of Chemical 
Engineering in National United University in Taiwan as an assistant professor in 2018. His research interests are mainly 
focused on synthesis of nanostructured films, nanocomposite films and nanoparticles. Those materials are used in 
electrochromic windows, lithium batteries, organic photovoltaics and LED encapsulants. His goal is to overcome the 
challenges and produce great but low cost materials in the fields of green and renewable energy.

Chi-Ping Li1*, Bing Ze Li1

1Department of Chemical Engineering, National United University, Maioli, Taiwan
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E-commerce adoption in B2B specialty chemical industry

E-commerce as a path breaking disruptive innovation of recent times, offers general businesses, a high 
level of customer satisfaction delivering noticeable cost benefits. Since the inception of E-commerce 

concept, we have been experiencing its exponential momentum in every corner of business. In fact, the 
significance of this concept is further recognized these days while experiencing the disruptions in global 
trade environment under the lock down scenarios in the ongoing Covid-19 pandemic. 

The Specialty Chemical Industry deals with chemicals that have an impact on some industrial chemical 
processes and final products, including those for our most fundamental requirements such as food and 
pharmaceuticals; it would be practically impossible to survive and thrive without this industry's products 
and services. It has been observed that, despite many growth stories, this industry is trailing to follow 
latest technological suit versus peers. Challenges like fading innovation, evolving regulatory landscape, 
sustainability, rapid digitalisation under Industry 4.0 and dynamic geo-political developments instigating 
trade barriers disrupting feedstock supplies are affecting this industry significantly. Such challenging 
situations do instigate a need for conducting business research around connecting topics, one of them 
being looking at a business model of E-commerce, to address and possibly mitigate some of such challenges. 

This exploratory study has been intended to run across South Asia and Southeast Asia cross-sectionally 
in the B2B Specialty Chemical Industry, and it is currently in the stage of quantitative assessment of the 
derived conceptual framework. This study was designed to run across South Asia and Southeast Asia. At 
this stage, I would like to share the background and significance of my research, as well as the literature 
review that was involved in arriving at my conceptual framework and leading to related research questions 
and hypotheses. In addition, I would like to provide some additional information regarding the research 
methodology that was adopted for the study. I will briefly describe the sampling strategy used for the 
pre-testing of the survey instrument and the pilot study, as well as the preliminary findings of the study. 
Finally, I'd like to outline the steps I intend to take to conduct my intended large-scale study, which includes 
gathering the necessary data and analysing it with a predetermined statistical tool to verify my research 
hypotheses derive outcomes, identify limitations, and define scope for further research.

Audience Take Away Notes
•	 Insight into the possible enablers/barriers to E-commerce adoption in the specialty chemical 

sector will be shared with the audience
•	 A portion of the audience may be influenced to become a catalyst for the spread of the idea within 

their own professional and business network (WOM)
•	 As such, this empirical research study is a formal attempt to explain the process driving E-com 

adoption in the B2B specialty chemical industry, and it is anticipated that this work may contribute 
to the body of knowledge in both, the academic and practical sectors

•	 The findings of this research in future may be useful in the education and training programs in 
relevant schools

Vinod Agnihotr*, Prof Dr A. Seetharaman, Dr S. Ranganathan
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Thermolysis of petroleum oil and solubility of deposits

The article discusses the process of formation of deposits in the pipelines of the engine oil system and 
the factors affecting the conditions for their formation. The technological process of oxidation and the 

criteria for indicator parameters characterizing the thermolysis of used oil are shown. An extractive method 
is proposed that ensures the removal of deposits from the pipeline using special flushing process fluids 
based on regenerated petroleum oil.

To search for cheap and efficient hydrocarbon raw materials, regenerated petroleum oils were chosen from 
among the renewable resources of oil refining. The proposed process fluid was prepared on the basis of 
low-viscosity spent and then purified petroleum oil. The viscosity of the petroleum oil was adjusted with 
the addition of petroleum kerosene or diesel. Diluted surfactant solutions were used as additives. and 
detergent additive (alkali metal salts). It was revealed that in the oil system of an automobile engine at high 
temperatures (200-350 0C) oil thermolysis occurs, and the resulting deposits contain asphaltenes, carbons 
and carboids. The efficiency of dissolution of deposits in the mixture under study at low temperatures and the 
concentration of surfactants were revealed. The dependence of the interfacial tension on the concentration 
of various surfactants is shown. The limiting amounts of the content of the constituent components are 
found and the ratio of oily extract, from deposits of oxidized oil, is selected.

As a result of the tests, it was found that the washing liquid reduces the interfacial tension between the surface 
of the pipes and deposits and leads to an increase in the movement of the liquid. It has been established that 
the process of washing off deposits depends on the composition of the deposits, as well as on the composition 
of the oily extract. The optimal mode and prescription composition of the flushing liquid has been selected. 
The efficiency of washing off the studied liquid with other means is shown, while it should be noted that this 
liquid has a simple component composition and is much cheaper than other means.

Keywords: Oil Thermolysis; Deposits of Oxidized Oil; Regenerated Petroleum Oil; Interfacial Tension; Oily 
Extract; Surfactant
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Development and research of an innovative magnetron ion-plasma 
electrodispersion reactor for the fields of catalysis, chemical engineering 
and technology

The work is dedicated to the development of an innovative construction of a magnetron ion-plasma 
electro dispersion reactor based on a planar-rotational magnetron sputtering device with improved 

capabilities in the direction of synthesizing catalysts, as well as general chemical engineering and 
technology, and its use in laboratory research.

For the synthesis of modern catalysts, the use of physical methods, in particular, the magnetron sputtering 
method, is very limited, since in the process of formation of nanoparticles on the coating, coagulation 
processes are observed and, as a result, a high probability of cluster formation, which prevents and makes 
it impossible to synthesize flat catalytic coatings on the entire surface of the samples. The magnetron 
sputtering method has certain advantages compared to chemical and other existing methods. The 
advantages of the innovative planar-rotational magnetron developed by us are as follows: it is compact; The 
flow of the cooling liquid not only provides effective cooling of the sputtering target and the cathode node 
as a whole but at the same time it is used for the rotation of the magnetic block; Has a high rate of use of 
target material; It is distinguished by a uniform erosion zone of the disk target; The stability of the plasma 
is ensured by the arrangement of permanent magnets along the involute circle in the rotating magnetic 
block and as a result, the creation of a closed magnetic field of a complex configuration; Are controllable 
technological parameters: the configuration of the magnetic field on the surface of the disk target, the 
frequency of rotation of the magnetic block and the distribution of the density of the discharge currents. 
We are introduced to the ion-plasma electro dispersion reactor created on the basis of the mentioned 
innovative, planar-rotational magnetron. 

The method of forming nanomaterials in the process of sputtering the target material includes the formation 
of a flow of macro droplets in the active zone of erosion and their cascade division in the region of a toroidal 
shape magnetron plasma. The formation and electro dispersion of macro droplets occur under the action 
of intense ion bombardment between the inputs and outputs of the magnetic field lines in a closed circuit. 
The sputtered atoms and molecules of the target material freely pass through the toroidal shape plasma, 
and macro droplets from the target material in the plasma volume are recharged. Further, as a result of the 
development of the process of Rayleigh or capillary instability in plasma, they undergo cascade fission. The 
process of cooling and solidification of nanoparticles occurs outside the plasma region in the vacuum space 
between the target surface and the substrate holder. Due to the fact that the formed nanoparticles have 
the same charge, they are not attracted to each other and this eliminates the risk of increasing the size of 
nanoparticles due to maturation or agglomeration by Oswald. Rapid cooling of monodisperse nanoparticles 
formed in vacuum space and on the substrate, surface contributes to the save of their spherical shape, 
amorphous structure, and size of 2–4 nm. Obtaining a coating with an amorphous structure composed of 
individual spherical nanoparticles on the samples can be realized by maintaining the temperature of the 
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nanoparticles formed as a result of cascade decomposition at such a level that ensures the conditions for 
the formation of Van Der Waals or metallic bonds.

Biography

Dr. Zaur Berishvili studied physics at Tbilisi State University Iv. Javakhishvili and received a diploma in radio physics 
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an engineer, then as a leading engineer. He then joined the research group of Prof. Svechnikov at the Institute of 
Semiconductors of the Academy of Sciences of the Ukrainian SSR. In 1984, he received his Ph.D. He has published over 
40 scientific articles in SCI (E) journals.
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Role of ni, la impregnation and substitution in Co3O4-Zro2 catalysts for 
catalytic hydrogen combustion
Ni and La were substituted and impregnated on Co3O4-ZrO2 (CZ) nanocomposites by solution combustion 
and wetness impregnation methods for catalytic hydrogen combustion. In this study, our focus is to 
understand the role of active metals and their interactions with the support CZ in facilitating high oxidation 
rates. All the impregnated and substituted catalysts showed 100% conversion below 350°C. The hydrogen 
combustion is noticeable even at 200°C due to the activation of hydrogen and oxygen on the active sites. 
The Ni and La substituted with CZ catalysts showed better catalytic activity than the impregnated catalysts. 
To explore the mechanistic features and structure-property relations, X-ray photoelectron spectroscopy 
and TPR studies were carried out for substituted and impregnated catalysts. The regeneration ability was 
found with the Ni and La substituted catalysts and the redox coupling between Co and La/Ni indicated 
the possibility of a dual site redox mechanism. Overall, the lattice substitution is found to be desirable and 
offered high performance for catalytic H2 combustion.

Keywords: H2 Combustion; H2-TPR; Regeneration Ability; Reaction Pathway; Porous Network Structures; La 
Substitution.

Audience Take Away Notes

•	 This presentation helps in understanding the importance of H2 safety majorly in nuclear power 
plants and fuel cells

•	 Mainly the people associated with designing and synthesis of new catalysts will help in understanding 
the importance of this work

•	 This presentation will give some idea about future development of H2 safety applications.
•	 Catalyst regeneration ability and redox couple mechanism

Biography 
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has been able to publish his works in journals that have a high degree of influence, such as the International Journal of 
Hydrogen Energy, Catalysis Science & Technology and Journal of Environmental Chemical Engineering.
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One pot synthesis of ultra-small nimo catalysts supported on amorphous 
alumina with enhanced type 2 sites for hydrodesulfurization reaction: A 
combined experimental and theoretical study

The deep removal of high molecular weight sulphur compounds (e.g., 4, 6, dimethyl dibenzothiophene) 
is challenging due to their steric hindrance. Hydrogenation desulfurization (HYD) pathway is the main 

pathway to remove these sulfur compounds and it is mainly governed by the number of type 2 sites. The 
formation of type 2 sites can be enhanced by modulating the pore structure and the interaction between 
the active metal and support. To this end, we report the enhanced HDS catalytic activity of ultrasmall NiMo 
supported on amorphous alumina (A-Al2O3) catalysts by one pot colloidal synthesis method followed by 
calcination and sulfidation. The amorphous alumina (A-Al2O3) was chosen as the support due to its lower 
surface energy, better physicochemical properties and enhanced acidic sites (due to the dominance of 
tetra and penta coordinated [Al] sites) than crystalline alumina phase. At 20% metal oxide composition, 
NiMo supported on A-Al2O3 catalyst showed 1.4 and 1.2 times more reaction rate constant and turn over 
frequency (TOF) respectively than the conventional catalyst (wet impregnated NiMo catalysts) for HDS 
reaction of dibenzothiophene reactant molecule. A-Al2O3 supported catalysts represented enhanced type 
2 sites formation (because this catalyst possesses higher sulfidation degree (80%) and NiMoS sites (19.3 x 
1017 sites/mg) with desired optimum stacking degree (2.5) than wet impregnated catalyst at same metal 
oxide composition 20%) along with higher active metal dispersion, Mo edge site fraction. The experimental 
observations were also supported by DFT simulations.Lower heat of adsorption (< 4.2 ev for MoS2 interaction 
and < 3.15 ev for Ni doped MoS2 interaction) values for A-Al2O3 confirmed the presence of weaker metal-
support interaction in A-Al2O3 in contrast to crystalline ℽ-Al2O3. The weak metal-support interaction for 
prepared catalysts clearly suggests the higher formation of type 2 sites which leads to higher catalytic 
activity for HDS reaction.
Keywords: Amorphous Alumina; Colloidal; Desulfurization; Metal-support Interaction

Audience Take Away Notes

•	 As described, A-Al2O3 is a better catalytic support than ℽ-Al2O3 so it can be used as a support for 
other heterogeneous catalysts 

•	 The developed approach has drastically improved the sulfur removal from petroleum feedstocks
•	 The catalyst preparation method is just a one step process that make it easy to handle and 

increases the reproducibility 

Biography 
Shalini Arora studied at IIT BHU, Varanasi and graduated as M. Tech in 2016. She then joined her PhD in the nanotechnology 
and catalysis group of Prof. Sri Sivakumar at IIT Kanpur. She has filed an Indian patent based on her PhD thesis work and 
published articles in reputed journals.
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Experimental studies on control of a two tank non-interacting liquid level 
system using internal model based PID controller

The flow and level control system play very important role in a Chemical Industry to achieve important 
objectives. The higher order processes tend to show unstable behavior and an advanced control system 

is required for such processes to meet set point tracking and disturbance rejection. In the present work, it 
is proposed to design an advanced control system such as internal model control based PID control for two 
tank non- interacting liquid level process. Real-time step test has been conducted for identification of the 
two tank non interacting liquid level process. The process has been identified as the first-order with dead 
time transfer function model. Based on above transfer function model, the IMC-PID controller has been 
designed. Experimental study shows that the IMC-based PID Controller results in superior performance 
with lesser overshoot and lesser settling time than conventional PID controller in case of set point tracking. 
Tuning factor (λ) for IMC-PID is selected as 0.5 for best performance. Actual parameters of IMC-PID are 
selected as 40% of designed parameters by a trial and error method.
Biography 
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Removal of phenol from wastewater using biological and industrial wastes 
as adsorbents

This research aims for adsorptive removal of phenol from wastewater by solid materials generated 
from biological wastes viz. guava tree bark, rice husk, neem leaves, activated carbon from coconut 

coir and industrial wastes viz. rice husk ash, red mud, clarified sludge from basic oxygen furnace, activated 
alumina. The adsorbents are characterized by SEM, XRD, FTIR and BET analyzers. The experiments of 
phenol removal are carried out with the variation of initial phenol concentration (5-500 mg/L), initial pH 
(2-12), adsorbent dose (0.10-20 gm/L), temperature (25-50°C) and contact time (30-600 min). The maximum 
removal obtained is 97.50%. The kinetics shows that the pseudo-second order model is best fitted for all 
adsorbents except red mud. The kinetic modeling’s show that the adsorption mechanism is supportive of 
film diffusion, intra-particle diffusion and chemisorption for all adsorbents. The isotherm analysis suggests 
that Freundlich isotherm model is best supportive for guava tree bark, rice husk, neem leaves, activated 
carbon, red mud and activated alumina, whereas Langmuir and D-R isotherm are best supportive for 
rice husk ash and clarified sludge respectively. The thermodynamics shows the spontaneity, randomness 
and endothermic/exothermic nature of the adsorption processes. The ANN modelling using two popular 
algorithms viz., Levenberg-Marquardt and Scaled Conjugate Gradient establishes that the experimental 
and predictive data are within allowable range. The scale-up designs are performed for their commercial 
applications. The regeneration and the safe disposal of used adsorbents are also studied for checking their 
wider industrial applicability.
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Roll of catalyst in space propulsion system

The space propulsion becomes more challengeable in current era of 21st Century. Lot of developments 
is happening to overcome the required speed and stability in this domain. But it is still going research 

for achieving the goal.

In 20th Century, the scientific community and engineers are able to achieve the target for exploring the space. 
For that, they used the chemical energy as the source from six different natural energies, and segregated 
the chemical energy in its physical form to rocket technology like Solid propulsion, Liquid propulsion, and 
hybrid propulsion. Their specific interests are concentrated to specific impulse, thrust etc. In this context 
they searched for faster burning rate and high-density exhaust gas using Newton’s third law. To obtain that, 
they tried with several high energetic materials and various chemical compositions to be combust faster. 
Also, they tried with chemical catalysts and intermediate phases like Gel for higher volumetric loading.

Thus, catalyst played a major role in enhancement of the performance of propulsion system. Here they tried 
with different form of catalysts like homogeneous, heterogeneous (solid), heterogenized homogeneous 
catalyst and biocatalysts. In this presentation, the function of catalyst on achieving higher combustion and 
propulsion will be discussed with some examples. It will describe the selection process, roll and efficiency 
of using catalyst with combustion. Also the nano form of catalyst effect will be discussed for solid, liquid and 
hybrid propulsion systems. Also, emphasis will be given on role of catalyst in future propulsion system.

Audience Take Away Notes
•	 This present will give the past, present and future thoughts in space propulsion
•	 Especially the people associated with space technology and designing the future space vehicles will 

look into the parametric benefit in using Catalysts
•	 This presentation will give some idea about future development of propulsion technology which is a 

major technology in current and future centuries
•	 It will give some new design concepts
•	 It will help in space related activities
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Synthesis of Zno via solution combustion method; Study the effect of 
ignition temperature and fuel quantity

Zinc oxide (ZnO) nanoparticle photocatalyst has been synthesized by solution combustion method 
using zinc nitrate as the oxidizer and urea as the fuel. The effect of fuel-to-oxidizer ratio and ignition 

temperature on the properties of synthesized catalysts have been studied. The fuel-oxidant ratio is an 
important factor during the synthesis because powders with a variable degree of crystallinity and different 
morphologies were obtained at the fuel-lean and the fuel-rich combustion conditions. Pyramid shape 
morphology changed to sheet-like morphology with an increase in fuel content. Conversely, reducing the 
fuel content to the fuel-lean condition has resulted in powders with less surface area, improved crystallinity, 
and decreased bandgap energy. Properties such as crystallinity, morphology, surface area, and optical 
properties have been investigated by thermal analysis, X-ray diffraction (XRD), Scanning electron microscopy 
(SEM), Diffuse reflectance UV–Visible spectra, and Photoluminescence analyses. Ignition temperature is 
also crucial because it could fix the rate of heating of the precursor mixture. The Samples synthesized at an 
ignition temperature of 500°C have shown better photocatalytic activity for both the fuel-lean and fuel-rich 
conditions. Besides the ignition temperature, ignition time is also an important and optimizable variable as 
it influences the crystallinity and surface area of the synthesized powders. The degradation of an azo dye at 
ambient temperature (25±2°C) and solution pH was conducted to evaluate the photocatalytic activity of the 
synthesized materials. The photocatalysts prepared at fuel-rich conditions show higher photocatalytic dye 
degradation capability as they have a small crystallite size and more surface area. This study shows that the 
powder catalyst synthesized at the fuel-oxidant ratio of 1.8 and the ignition temperature of 400°C have the 
maximum percentage (99%) of dye degradation in 180 min. The photocatalytic (fuel-oxidant ratio of 1.8) dye 
degradation follows the pseudo-first order kinetic with a rate constant of 0.0253 min−1, which is 3.14 and 
2.88 times higher than that of samples synthesized at fuel-oxidant ratios of 0.6 and 1. The outcomes of the 
present study help to design more pronounced experiments for the synthesis of photocatalysts by varying 
fuel amounts and ignition temperatures.

Audience Take Away Notes

•	 Knowledge of ZnO synthesis via solution combustion method
•	 Effect of various factors such as fuel-to-oxidizer ratio, ignition temperature, ignition time
•	 Details characterization of synthesized catalyst using SEM, XRD, etc 
•	 Application of ZnO catalyst for dye degradation and other environmental pollution reduction 
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Imaging of chemical kinetics at the water–water interface in a free-
flowing liquid flat-jet

Two cylindrical liquid microjets are set up in a colliding geometry to generate a planar leaf-shaped 
flowing sheet. Using jets with two different aqueous solutions, each containing a reactant for a fast 

chemiluminescence reaction, we image the emitted photons to spatially visualize the mixing of the solutions 
at any position of the leaf – see Figure 1. We observe that under laminar flow conditions mixing in the first leaf 
happens differently compared to all consecutive leafs since the first leaf remains dark while all consecutive 
leafs show a homogeneous chemiluminescence glow. In the first leaf no turbulent mixing takes place in 
the planar region. Instead diffusion across the planar liquid-liquid interface leads to mixing of chemical 
species from the two solutions, also leading to chemical reactions and their chemiluminescence detection. 
We exploit this micrometer-thin flowing two solution structure for spectroscopic and kinetic studies at the 
liquid-liquid interface. We present a quantitative model that describes diffusion-limited reaction kinetics 
at the liquid-liquid interface, which can also be extended to account for interactions at the liquid-vapour 
interface. I will conclude with an overview of the current ongoing research.

Figure 1: Blue chemiluminescence indicates the position where mixing of two liquids happens.
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Audience Take Away Notes

•	 Micrometer thin liquid sheets – which they could adopt to their purposes. In fact flat-jets have started 
to be employed in numerous experiments such as collision studies, high-harmonic generation of light 
and to study chemical reactions. The audience will also learn how we made use of the unexpected flow 
dynamics and mixing properties of these flat-jets and how they allow the possibility to study diffusion 
limited kinetics given our special case of a very fast chemiluminescence reaction

•	 I will show the audience in the fluid dynamics session how we imaged the turbulent and diffusive 
mixing dynamics using a fast chemical reaction – something that be used in many other hydrodynamic 
applications or setups. Furthermore, it should be helpful to see and to discuss how the model to 
describe diffusion controlled kinetics can also be adapted to other systems

•	 This research connects the fields of hydrodynamics, especially the mixing dynamics within laminar 
flow, chemical reactivity and chemiluminescence, and reaction kinetics

•	 Typical leaf surface dimensions are 1.5 mm × 0.5 mm with flow velocities of a few 10 m/s corresponding 
to a flow time through the first leaf of around 50–100 μs. This covers a time scale for chemical kinetics 
that is currently difficult to access by other methods. Indeed, conventional stopped-flow techniques are 
best suited for studies on time scales around a millisecond, while laser-induced techniques work best 
on faster time scales

•	 The flat-jets free flow through air or vacuum permits unobstructed optical access to the liquid and 
thus enables a wide range of spectroscopic detection – i.e. photo- electrons – that are incompatible 
with many solid container materials
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Snail shells as a heterogeneous catalyst for biodiesel synthesis

The world is going through an energy crisis related to the transition to a wider use of renewable energy 
resources. Due to climate changes, greenhouse gas emissions and fossil fuel depletion, the energy 

situation is not stable. There are also problems with obtaining oil due to the war in Ukraine. More and 
more legislations and concern about global warming and energy security encourage to pay huge attention 
to renewable energy sources. Renewable energy resources have influence energy security insurance and 
sustainable development. There are a lot of studies related with conventional biofuel production technologies 
by applying transesterification process of oil using alcohol and catalyst. Heterogeneous catalysis has the 
advantage of easy separation of catalyst from the final product. Snail shells are a waste which is composed 
mainly of calcium compounds. Using calcination process calcium compounds can be converted to calcium 
oxide (CaO) which is known as a good catalyst used in heterogeneous biodiesel synthesis. In the present 
work, we investigated optimum conditions for biodiesel synthesis from rapeseed oil and methanol using 
snail shells as a heterogeneous catalyst. Firstly optimum conditions for catalyst preparation was studied. 
Optimum catalyst fraction size was obtained 0.315–0.1 mm and calcination temperature 850°C was used to 
convert CaCO3 to CaO, content of oxides in snail shells were investigated. It was obtained that calcinated 
snail shells which we used for rapeseed oil transesterification contained 91.69% of CaO. Transesterification 
tests were conducted in a conical flask, condenser, a thermometer with a temperature controller and a mixer 
(at a constant mixing speed of 350 min–1) were used. Response surface methodology central composite 
design (CCD) was employed to determine the optimal reaction conditions. The optimum conditions of 
transesterification process were obtained: the catalyst amount – 6.06 wt%, the molar ratio of methanol to 
oil – 7.51:1, the reaction duration – 7.99 hours and the reaction temperature – 64°C. The ester yield obtained 
was 98.15%. Our findings indicate the potential of snail shells as a heterogeneous catalyst for biodiesel 
production with methanol.

Audience Take Away Notes

•	 The research is related to the use of heterogeneous catalysts in biodiesel synthesis. After listening to 
the presentation, participants will know that materials rich in calcium can be used as catalysts in biodiesel 
synthesis

•	 They will be able to independently select such catalysts

•	 They will also learn the method of preparation of these catalysts for transesterification reactions

•	 Conference participants will be introduced to biodiesel production and analysis methods, which could 
be useful in their work

Biography 

Ieva Gaide is a third year PhD student (Environmental Engineering) in Vytautas Magnus University Agriculture 
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An investigation on adsorption of heavy metal with hydro char developed 
from industrial waste: Kinetics, mechanisms, and desorption

As a result of the rapid development of the industry, heavy metal pollution of water environments is a 
very serious problem. Removal of heavy metal ions and derivatives from the environment has become a 

priority in order to preserve the quality of the ecosystem. Adsorption is an effective method that can be used 
to reduce the levels of heavy metals in wastewater. The motive of this work is to synthesis hydrochar from 
industrial processing waste (pomegranate bagasse (PB)) by a hydrothermal carbonization (HTC) process and 
the prepared hydrochar (PBHC) is been used as an effective functionalized sorbent for the removal of heavy 
metal ion (copper (Cu (II))) from simulated contaminated water in a batch mode. The adsorption kinetics 
was investigated at different initial concentrations (50 and 100 ppm) and times (3-300 min). Two different 
kinetic models were used to analyze the experimental copper adsorption kinetic data. Among the tested 
various models, the pseudo-second-order kinetic model provided the best simulation to the kinetic data of 
hydrochar with R2 of being 0.98. The results show surface complexation of -OH and -COOH groups with Cu 
(II) ions played an important role on the adsorption mechanism of Cu (II) on the above-mentioned sorbent. 
Desorption of Cu(II) from Cu(II) loaded sorbent was investigated with 0.1 M HCl at 298 K for 2 h. Overall, the 
results demonstrated that industrial processing waste are promising feedstock to be made into hydrochar 
for treatment of wastewater contaminated by Cu (II) and heavy metal.

Audience Take Away Notes

•	 Utilization of pomegranate bagasse (PB) via HTC was explored
•	 Prepared hydro char (PBHC) was examined as Cu(II) sorbent
•	 The adsorption kinetics performance of the hydrochar for Cu(II) was investigated
•	 Surface complication is played a major role in Cu(II) binding using PBHC
•	 Pomegranate bagasse hydrochar (PBHC) could be considered as a promising sorbent to remove 

heavy metals from the aqueous medium
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Dr. Hasan SAYGILI is currently working as an Assoc.Prof. In the Chemistry and Chemical Process Technology Department, 
Vocational School of Technical Sciences, Batman University, Turkey. He has an experience in the field of carbon-based 
materials for environmental applications. He holds a PhD in activated carbon production from bio wastes from Dicle 
University, Turkey. His primary research interests include carbon nanomaterials, waste minimization, environmental 
pollution, hydrothermal carbonization, and cleaner production technology and wastewater treatment. He has published 
27 SCI papers.
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Antecedents of the adoption of big data by the global chemical industry

The new era of big data is influencing the chemical industry tremendously, providing several opportunities 
to reshape its operations. However, given the development of big data, the availability of free software, 

and the large amount of real- time data generated and stored, the chemical industry is still not fully 
adopting big data. Moreover, the industry is just starting to realise the importance of the large amount 
of data it owns to assist in making the right decisions and support its strategies. Therefore, this article 
explores the significance and influence of identified gap variables, namely professional competencies, 
business intelligence, data scalability, process monitoring, and investment in tools, for the adoption of 
big data in the chemical industry. This study follows a survey-based quantitative method using structural 
equation modelling. The data collected was studied to draw scientific conclusions about the myriad of 
hypothesised relationships. This was accomplished by employing a positivist paradigm in the research 
process. This study recognises the strong relationship between data scalability, process monitoring, and 
the investment in tools for big data adoption as a contribution towards industry application and practice. 
Mediation effects between the constructs and final measures were studied as part of this research, and the 
significance of their relationships was established. This study contributes to the application of the Unified 
Theory of Acceptance and Use of Technology. Based on the literature survey and research outcomes, 
this study also positions the chemical industry in Davenport and Harris's paradigm of analytical maturity. 
This article's conclusions and contributions towards practical application are expected to support a shift 
from conventional methods towards a data-driven approach to decision-making in the chemical industry. 
To further achieve the objectives, conclusions, and future research directions presented in this article, 
suggest government, academia, and industry must work together to overcome all present and potential 
challenges.

Audience Take Away Notes
•	 Factors influencing big data adoption in industries
•	 Use of quantitative study in research outcomes
•	 Application and contribution to theory and practice 
•	 Future research directions 

Biography 
Ashiff Khan is a Lead Engineer for Saudi Aramco, handling process engineering, projects and master plans. He has more 
than 20 yr of experience in the chemical industry, and has multiple patents in the U.S. In addition to multiple advanced 
degrees, post-graduate diplomas, international certifications, and doctorates, including an MS degree in data science 
from Liverpool John Moores University in the UK, Dr. Khan also conducts research in business management as part of 
his doctoral studies at the SP Jain School of Global Management in Australia.
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Basic lattice reactions in memory behavior of shape 
memory alloys

Some materials take place in class of smart materials with adaptive 
properties and stimulus response to the external changes. Shape 

memory alloys take place in this group, by exhibiting shape reversibility 
and capacity of responding to changes in the environment. These 
alloys exhibit a peculiar property called shape memory effect. This 
phenomenon is initiated by thermomechanical treatments with cooling 
and deformation and performed thermally on heating and cooling. With 
this deformation, strain energy is stored in the materials, due to the 
plastic deformation and released on heating by recovering the original 
shape. Shape of the materials cycles between deformed and original 
shapes on cooling and heating after the first processes in reversible way 
in bulk lecel, and this behaviour can be called thermoelasticity. These 
alloys exhibit another property called superelasticity, which is performed 
mechanically with stressing and releasing at a constant temperature in 
parent phase region, and shape recovery occurs instantly upon releasing, 
by exhibiting elastic material behaviour. Stress-strain profile exhibits 
nonlinear behaviour and hysteresis loop refers to energy dissipation. 
Thermoelasticity is result of two crystallographic transformations, 
thermal and stress induced martensitic transformations. These 
transformations are governed by the basic lattice reactions, twinning 
and detwinning. Thermal induced martensitic transformation occurs 
on cooling with the cooperative movement of atoms in <110>-type 
directions on {110}-type planes of austenite matrix, by means of shear-
like mechanism, along with lattice twinning, and ordered parent phase 
structures turn into twinned martensite structures. Twinned martensite 
structures turn into detwinned martensite structures by means of stress 
induced transformation by stressing material plastically in martensitic 
condition. Superelasticity is also result of stress induced martensitic 
transformation and ordered parent phase structures turn into the 
detwinned martensite structure with stressing in parent phase region. 
Copper based alloys exhibit this property in metastable β-phase region, 
which has bcc-based structures. Lattice invariant shears and lattice 
twinning are not uniform in these alloys, and cause to formation of the 
layered structures with martensitic transformation. The long-period 
layered structures can be described by different unit cells as 3R, 9R or 
18R depending on the stacking sequences on the close-packed planes of 
the parent phase.

In the present contribution, x-ray diffraction and transmission electron 
microscopy studies were carried out on copper based CuZnAl and 
CuAlMn alloys. X-ray diffraction profiles and electron diffraction 
patterns exhibit super lattice reflections inherited from parent phase. 
X-ray diffractograms taken in a long-time interval show that diffraction 
angles and intensities of diffraction peaks change with the aging time 

Osman Adiguzel
Department of Physics, Firat 
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at room temperature, and this result refers to a new transformation in 
diffusive manner.

Keywords: Shape Memory Effect; Martensitic Transformation; 
Superelasticity; Thermoelasticity; Lattice Twinning and Detwinning

Audience Take Away Notes

•	 Shape memory phenomenon is a multidisciplinary subject and used 
in many fields from biomedical to building industry 

•	 I will introduce the basic terms and definitions, by addressing to all 
at the conference from different disciplines, and listeners will gain 
knowledge in elementary level 
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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).
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Human nanomedicine: Catalysts for improving health in 
the clinic

Nanomaterials have been widely tested in vitro and in small order 
animal studies for decades. Results have shown greater tissue 

growth, decreased bacteria growth, and inhibited inflammation. However, 
few studies exist examining human tissue response to nanomaterials. 
This presentation presents a cohort study of nano implants inserted 
into humans. In particular, one study includes the implantation of 
nanotextured spinal implants into over 14,000 patients over the past 
5 years. Results demonstrated no cases of infections or other implant 
failures which is significantly better than statistics on conventional 
spinal implants which have up to 20% failure rates. This study will 
further explain that nano implants mimic the natural nano texture of 
bone itself and possess surface energy that can competitively increase 
the adsorption of proteins known to promote osteoblast (bone forming 
cells) functions, decrease bacteria functions, and limit inflammatory cell 
functions. Further, this invited presentation will highlight the role that 
environmentally friendly catalysts are playing in fabricating improved 
nanoparticles for medical applications. As such, this presentation will 
cover the few human clinical studies on nano implants showing improved 
human health.

Audience Take Away Notes

•	 How nanomaterials are serving as catalysts to improve human health 

•	 How nanomaterials are being synthesized with biofriendly catalysts 

•	 The past, present, and future of nanomaterials in medicine 
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Distal functionalization via transition metal catalysis

Selective carbon-carbon and carbon-heteroatom bond formation 
reactions are among the most important processes in organic 

chemistry since it enables the construction of common organic 
molecules from simple precursors. Among various methodologies, 
the transition metal-catalyzed transient directing group-enabled C−H 
functionalization process represents one of the most efficient and 
straightforward approaches due to the avoidance of pre-functionalization 
of the reaction precursors. In comparison with the well-established sp2 
C−H functionalization process, much less progress has been made to the 
unactivated sp3 carbons with the transient directing group strategy. In 
view of the prevalent presence of sp3 C−H bonds in organic molecules, 
advances in this area will allow for broad applicability by providing a 
powerful and valuable synthetic approach to access common organic 
frameworks, such as (hetero)cycles, privileged structures in medicines. 
This area will be advanced further by the development of site- and 
enantio-selective functionalization of unactivated sp3 C−H bonds. 
Furthermore, demonstration of these transformations through different 
reaction pathways will provide a new opportunity for the design of novel 
transition metal-catalyzed coupling reactions on sp3 carbons. Herein, 
we are presenting our studies on transition metal-catalyzed transient 
directing group-enabled C−H functionalization reaction.

Audience Take Away Notes

•	 This study could potentially be used for others to build small 
molecules in an efficient way 

•	 This study could potentially be used for others to carry out late-
stage functionalization of natural products or drug molecules 

•	 This research could also be used by others to expand their research

Haibo Ge
Department of Chemistry 
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Plastic Trash to Monomers and Intermediates – PTMI

To address the issue of waste plastics in landfills, a hybrid approach 
is proposed. This would use low temperature plasma pretreatment 

followed by catalytic cracking to augment the conversion of waste 
polyolefins into monomers, intermediates, new polymers and value-
added chemicals. Lightweight packaging (LWP) comprises about 50% of 
total plastics consumption and consists mainly of single and multilayer 
films and containers. LWP is heterogenous, contaminated and is difficult 
to recycle. Mechanical recycling is currently the only commercial 
approach to recycling but is inadequate to address the growing volume 
of packaging plastics and degrades or downcycles both polyethylene 
(PE) and polypropylene (PP). In contrast, feedstock recycling converts 
polymers to monomer feedstock that can be used to make new products 
that have virgin-like performance in high volume single use packaging 
applications, thereby creating new value chains for what is currently a 
waste stream. Current high TRL feedstock recycling technologies like 
pyrolysis and gasification are highly energy intensive, require multiple 
steps (plastics-syngas-methanol-olefins) and have low selectivity to 
polyolefin building blocks (ethylene, propylene). Alternatively, plastics 
upcycling aims at selectively deconstructing polymer in a one-step 
process directly into monomers and high value chemicals (HVC). 
Consequently, it is proposed to use a hybrid approach of preconditioning 
with a low temperature plasma followed by catalytic cracking for 
conversion of waste polyolefins into monomers, intermediates, new 
polymers and value-added chemicals. This offers improvement in carbon 
utilization, cumulative energy demand and selectivity to recycled high 
value products over current benchmark feedstock recycling processes 
like gasification and pyrolysis. It is suggested to use LTP treatment as 
a tunable polyolefin functionalization step to increase selectivity of 
subsequent catalytic deconstruction and reconstruction. The target 
waste stream is post-industrial and post-consumer packaging waste, 
mainly LDPE, LLDPE, and PP films. The primary target products from 
this novel process are C2-C4 olefins (ethylene, propylene, and butylene) 
which are the raw materials for bulk of the volume of single use plastic 
production (PE and PP). Aromatic and other HVC precursors like benzene, 
toluene, xylene (BTX), ethyl benzene and polyols are also expected as 
by-products from the process. All theproducts and by-products (C2-C4 
olefins, BTX, polyols, HVC) can be upcycled to resins, bulk (polyethylene, 
polypropylene) and specialty polymers (polyurethanes, epoxy, polyester, 
Nylon-6) at different market entry points.
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University of South Carolina, 
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Removal of oxytetracycline antibiotic via photocatalytic process by Sno2/
Bi2Sn2O7 nanocatalyst
SnO2/Bi2Sn2O7 heterojunction photocatalyst was fabricated to determine the photocatalytic removal of 
oxytetracycline antibiotic. Experimental results indicated that the existence of the built-in electric field 
between SnO2 and Bi2Sn2O7 led to a direct Z-scheme charge transfer. The efficient separation and fast 
transfer of photogenerated charge carriers contributed to boosting the photocatalytic performance of 
SnO2/Bi2Sn2O7. The optimal photocatalytic tetracycline degradation efficiency of SnO2/Bi2Sn2O7 was 98 
% at a SnO2 to Bi2Sn2O7 ratio of 0.45, at a 1.80 mg/l SnO2/Bi2Sn2O7 concentration at a power of 40 W 
after 20 min irrdiation. Radical trapping experiments and electron paramagnetic results indicated that 
the photocatalytic degradation process in SnO2/Bi2Sn2O7 system was modulated by photogenerated 
electrons, holes and O2− active species. The synthesized composites were characterized by the XRD, TEM, 
DRS and FTIR spectroscopy. The surface area of C2 composite (42.8 m2/g) was measure from the nitrogen 
adsorption/desorption data using Brunauer–Emmett–Teller (BET). The performance enhancement of the 
photoactivity is because of improved electron-hole separation efciency due to active electron transfer 
between Bi2Sn2O7 and SnO2 from SnO2/Bi2Sn2O7 composite.

Audience Take Away Notes

•	 It is very exiting issue 

•	 The people learn more about my studies 

•	 This research exhibited advanced data to share with my students and colleques
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cause industrial toxicity and wastewater containing them, Anaerobic treatability of wastewater containing dyes, Treat-
ment of antibiotics with anaerobic and aerobic sequential systems, Anaerobic and aerobic treatment of domestic or-
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High-speed high-efficiency silicon-based photo detectors with photon-
trapping holes

Monolithic infrared detectors with high speed and high efficiency have important applications in 
optical communication, signal measurement and other fields. Si is the best candidate material 

for monolithic integrated photodetectors, but the absorption coefficient of Si in near-infrared band is 
significantly reduced. Aiming at the contradiction between high absorption (high efficiency) and high speed 
(large bandwidth) of Si-based photodetectors in the near-infrared band, a Si film based photodetector 
integrated with periodic photon-trapping holes is proposed, which can ensure ultra-fast response speed 
and significantly enhance the absorption of near-infrared light. The spectral response range is also improved 
by combining Si with other semiconductor materials such as lead selenite (PbSe) film and quantum dot. 
The author introduces the research progress in photon-trapping mechanism, material synthesis, structure 
design, manufacturing process, and test verification of Si film based infrared detector. High speed (FWHM 
< 30 PS) and high efficiency (EQE > 60%) Si based infrared detectors are realized. It lays the theoretical and 
technical foundation for the development and application of monolithic integrated photo detectors with 
high performance.

Audience Take Away Notes

•	 This study could potentially be used for others to enhance the infrared response of photodetectors in 
an efficient way

•	 This study could potentially be used for others to design surface microstructures and explain the 
photon-trapping mechanism

•	 This research could also be used by others to expand their research
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Effects of NOM concentrations on the photocatalytic removal of 
4-chloro-2-methylphenoxyacetic acid (MCPA) micropollutant from the 
surface water using CNT-TiO2 nano catalytic systems

Previous studies have reported that NOM interferes with photocatalytic degradation via inner filter effect, 
radical scavenging, and competition between NOM and target OMPs over the active sorption sites. 

Such inhibitory effect of NOMs can be attributed to three main facts. Firstly, the NOMs present in water 
matrices act as the inner UV filter. NOMs have strong absorption in UV and near UV range; the presence 
of NOMs in water would decrease the availability of UV light for TiO2 to produce ROS, thus decreasing the 
ROS and h+ production. This inner UV filters effect is dependent on the wavelength of photons, in general 
stronger inner UV filter effect is expected in shorter wavelength UV range. Secondly, NOM can also act 
as scavenger of ·OH and h+ which are known as the primary oxidants in TiO2 photocatalytic systems. 
Thirdly, NOMs can inhibit the target pollutant degradation via competitive adsorption on the TiO2 surface. 
Therefore this study investigates the effect of dissolved natural organic matter (NOMs) on 4-chloro-2-
methylphenoxyacetic acid (MCPA, a typical micropollutant found in many water bodies) photooxidation 
via CNT-TiO2 nano catalytic system.The removal of MCPA decreased from 99% to 60% and 58%, in the 
presence of only 5 mg/L SWR-NOM and UMR-NOM respectively. At a pH 4.00 in the presence of 10 mg/l 
MCPA SWR-NOM and UMR-NOM the MCPA yield decreased from 99% to 59 % and 50% in the presence of 
3 mg/l CNT-TiO2 with a TiO2 ratio of 23%

Audience Take Away Notes

•	 It is very exiting issue 

•	 The people learn more about my studies 

•	 This research exhibited advanced data to share with my students and colleques 

•	 Advanced studies were shared with this way
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Bio hybrid nanostructures for solar fuel generation

Solar energy is the greatest source of energy on earth. Sunlight can be converted into solar power and solar 
fuel (hydrogen and oxygen) using photoactive materials and devices. Inorganic materials absorb ultra- 

violet light whereas organic materials absorb major visible light. Therefore, hybrid materials can absorb 
multiple spectrum of light. This enhances the overall absorption of device. Biohybrid photoelectrodes were 
used to generate photocurrents, and photo voltages under illumination of light. Hybrid photoelectrodes 
were used for solar photoelectrochemical conversion to generate solar fuel such as hydrogen using water 
splitting process. This may lead the future generation of solar cells in clean energy sector.

Audience Take Away Notes

•	 The audience will learn about solar energy conversion using hybrid electrodes

•	 The presentation will help to the audience to explore this area at commercial scale and it may help to 
develop technology

•	 Yes, this research may be expanded to use in teaching and research

•	 Yes, it provides a practical solution to a global problem, i.e. alternative to fossil fuels

•	 The presented work will be the solution of current global problem, i.e. global warming

•	 Cheap fabrication, higher absorption of light, eco-friendly materials, solar energy conversion
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Ionic liquids from simple synthetic approach and its catalytic response

Ionic liquids have much attentions from chemist since last few decades because of their unique properties 
including chemical stability, very low flammability, less volatility and high thermal stability. Ionic liquids 

(IL) consist of hydrophobic moieties of organic cation with hydrophilic moiety of an inorganic anion; so, 
it can act as potential catalysts for most of the organic transformations. Organic segment of ionic liquid 
containing electro positive nitrogen are acted as second-generation Lewis acid. Pharmaceutically active 
organic molecules are prepared via carbon–carbon bond formations under Suzuki coupling reaction 
between some nitrile-functionalized pyridinium ionic liquids showed good catalytic activity.

Dr. Kilivelu Ganesan
Assistant Professor, PG & Research Department of Chemistry, Presidency 
College, Tamilnadu, India 
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Audience Take Away Notes

•	 Target molecules are obtained from shortest synthetic approach

•	 Researchers could minimize the toxic solvent during their synthesis

•	 Purification techniques are completely avoided during our current research

•	 Efficiency of recycled catalyst found to be very interesting

•	 Our approach has more merits than the conventional method so future researchers will follow
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Sustainable municipal solid waste management system – a systematic 
review

The generation and accumulation of Municipal Solid Waste (MSW) is a major issue that most 
underdeveloped and developing countries around the globe are facing. The inefficiency of the waste 

management system is one of the major reasons for the current scenario of MSW mismanagement. A 
solid waste management system model that is effective for all sets of the country from high-income to 
low-income countries is required to preserve the environment and provide pollution-free air to breathe 
in. The study insights into the decision-making criteria to choose from various waste treatment methods. 
Different waste treatment methods such as gasification, incineration, pyrolysis, anaerobic digestion, 
and composting are critically reviewed to develop a better understanding of the characteristics of each 
method. The study highlights the practice of waste-to-value in the form of energy (heat and electricity) 
and material (bio-oil, soil quality amending material, construction materials, etc) to promote a multi-
dimensional economy, known as circular economy. The solid waste management policies practiced by 
global leaders see the MSW management system gap strategically presented to sight the gap in the MSW 
management systems among different types of countries. The review will serve as an opportunity for 
underdeveloped countries to compare the present state of waste management systems and adopt better 
and more successful systems. This study attempts to develop a sustainable and healthy global economy to 
help in developing a sustainable and healthy economy across the globe.

Audience Take Away Notes

•	 To understand the severity of solid waste management 

•	 To understand MSW management solutions and policies
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Recent advances in perovskite-based nanostructure solar cell systems

Energy and environment are two key issues in modern society which are necessities for the economic 
and social sustainable development of the world. In 2018, there is 79.5% energy economy that relies 

on conventional energy sources such as coal, petroleum oil, and natural gas, which are not renewable and 
environmentally benign. So far, fossil fuels account for about 87% of global energy. Since the beginning 
of the industrial revolution, economic growth has been driven by a continuous increase of power 
consumption, which has been possible thanks to the availability, high energy density and low price of 
fossil fuels. Currently, global demand for energy is growing faster than the capacity and utilization of fossil 
fuels, which leads to energy shortages. To deal with this problem, there has been a global drive seeking 
renewable and clean alternatives to fossil fuels.

Moreover, world energy demand due to population growth, Industrial development and Excessive use of 
modern electrical devices is constantly increasing. Therefore, finding reliable, cost-effective and renewable 
energy sources is needed for the future. Solar energy, as the cleanest and the largest exploitable resource 
of energy, can potentially meet the growing requirements for the whole world's energy needs beyond fossil 
fuels. Consequently, today, the development of renewable and clean energy sources has received global 
attention as an alternative.

Solar cells or photovoltaic cells are electrical devices that convert light energy directly into electricity 
by the photovoltaic effect. It is a physical and chemicalphenomenon. These types of cells have electrical 
properties such as current, voltage, or resistance that change when exposed to light.

Among various combinations of solar cells, Perovskite solar cells (PSCs) have emerged as one of the best 
in the photovoltaic industry in recent years. Power conversion efficiency (PCE) plays an important role in 
generating electricity from solar power. PSCs are one of the most important types of solar cells that can be 
used to produce cheaper solar energy.
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Formation of nanowires of silicon suitable for lithium ion battery 
application

Silicon is regarded as an excellent candidate for anode of Lithium ion batteries, due to its extremely high 
Lithium storage capacity. The theoretical specific capacity of Silicon is around that of Lithium, showing 

its great potential as an electrode material for Lithium based batteries. However, this huge capacity for 
Lithium storage enforces a significant mechanical stress on the bulk Silicon material, which eventually can 
lead to its cracking and loosing the contact to the current collector. Using Silicon nanostructures, instead of 
its bulk format, can considerably alleviate this problem, providing sufficient space for expansion of Silicon 
during Lithium insertion through the intrinsic space between nanowires. In addition, nanostructures can 
better tolerate the expansion and resist against cracking, in comparison to the bulk material. The present 
paper reports the formation of Silicon nanowires using metal assisted etching (MAE) technique. This 
process is a fast and simple approach, that makes use of a thin nanometric layer of Gold as an effective 
catalyst to enhance the etching of Silicon. To accomplish this process, Si wafer has been placed in a RF-
sputtering system to deposit a 1 nm Gold layer on its surface. Applying Hydrogen plasma with a 250 W 
power, 200 sccm flow rate, and 5 min duration, using a RIE system, helps to form nano-islands of Gold on 
the Silicon wafer. Next, the sample has been immersed in the HF: H2O2: Ethanol (1:1:6) solution for 20 min. 
This solution would etch the Silicon much faster from the places that Gold nano-islands are on the surface, 
due to the catalytic effect of Gold layer, which yields the synthesis of Silicon nanowires on the surface 
of the sample. The nanowires can be released from the substrate through a tip sonication in an Ethanol 
environment. The obtained Silicon nanowires can be used as a high potential anode material in Lithium 
ion battery application. 

Audience Take Away Notes

•	 Introduction to Lithium ion batteries will be explained 

•	 Silicon based anode material is introduced as the pioneer anode in the modern Lithium ion batteries 

•	 MAE synthesis of Silicon nanowires is explained 

•	 These topics are part of the emerging technologies in the Lithium ion battery field, that can help the 
audience to be familiar with these topics and expand their research or teaching 

•	 This research subject can lead to having higher performance Lithium ion batteries 
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Conventional precipitation synthesis of Ca2Bi2O5 pure crystalline phase 
and its catalytic properties

The Ca-Bi-O materials have gained increasing interest within the scientific community due to their 
semiconductor and photocatalytic properties which were exploited for the degradation of different 

classes of substances such as antibiotics and organic dyes. The synthesis of these materials has been 
approached through the impregnation-calcination method, soft chemical method, flame spray method, 
sol-gel method, and others resulting in good photocatalytic properties in the visible range and high 
efficiencies for substances degradation. This work focuses on obtaining the Ca2Bi2O5 system by a simple, 
conventional method - precipitation with environmental application in dye degradation from water. 

The material obtained was investigated by X-ray diffraction to identify the crystalline phase and 
complementary analysis with Raman spectroscopy. Fourier transforms infrared spectroscopy, UV-VIS 
spectroscopy, and thermogravimetry completed the characterization of the obtained material, based on 
which the specific bands of the molecular bonds, mass loss, and diffuse reflectance were determined. The 
hybrid HSE06 functional was used in a first-principles calculation for this material to determine the energy 
band gap. The results highlighted a bandgap of 3.5 eV, similar to the bandgap obtained by diffuse reflectance 
recorded via UV-VIS spectroscopy on Ca2Bi2O5. To determine the catalyst efficiency for purification, the 
obtained material was tested for the degradation of the dye at different pH values of the solution and 
dye concentration. The influence of parameters was studied on the adsorption and photocatalytic stages. 
Based on the time-dependent absorbance for RhB solution, the RhB degradation efficiency was calculated 
to be greater than 50%.

Audience Take Away Notes

•	 Novel and easy synthesis – coprecipitation – to obtain Ca2Bi2O5 

•	 Characterization and identification of pure crystalline phase by Raman and XRD diffraction

•	 Analysis of RhB degradation as a response of Ca2Bi2O5 activation to light

•	 Different behavior of Ca2Bi2O5 activity depending on the parameters

Acknowledgement: This work was carried out through the Nucleus Program within the National Research 
Development and Innovation Plan 2022–2027, carried out with the support of MCID, project no PN 23 27 
02 01, contract no. 29N/2023.
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Review of research topics for scaling-up of sonochemical reactors (sono-
reactors)

This study is aimed to review the topics of chemical engineering to take in consideration for the 
scaling-up of reactors, in order to perform processes based on the application of the sonochemistry 

at industrial level. Sonochemistry is an emergent technology, defined as chemistry made with ultrasound. 
The characteristic ultrasound frequencies are in the range of 1-10MHz, and in particular for sonochemistry 
in the sub-range 16-100 KHz. Chemical effects of ultrasound exist when there are changes in the path-
ways of reactions, yields and/or selectivities of the products due to the ultrasonic activation. At laboratory 
level, the sonochemistry has shown fantastic results, because it is based on the phenomenon of acoustic 
cavitation in liquids, thus, producing very high temperatures (some thousands of Kelvin degrees) and 
high pressures (some hundreds of atmospheres) during very short times (from tenths to hundreds of 
microseconds). Cavitation is the phenomenon with the most important effect for intensification of physical 
and chemical processing. Under these conditions, the yields of sonochemical reactions increase drastically, 
and their selectivities are improved, thus generating new mechanisms of reaction involving inorganic and 
organic syntheses. It is not easy to reproduce experimental results of quantification of sonochemical 
intensity, which is significant for the efficient scaling-up of sonochemical reactors (sono-reactors) for the 
progress of industrial applications of sonochemistry. This technology has application at industrial level 
for the treatment of waste-water and black-water. Sonochemistry can be considered as Green Chemistry, 
presenting the following advantages: low waste, low consumption of materials and energy with optimized 
use of non- renewable resources and use of renewable energies. Few studies were aimed about optimum 
design and scaling-up of sonochemical reactors. The implementation of sonochemistry at the industrial 
level will be feasible when the use of cavitational energy can be adequately controlled.

Audience Take Away Notes

•	 It is expected that this review can collaborate in the diffusion and development of this emergent 
technology, due to the advantages that possess: 1) Enhancement of the yields of chemical reactions 
significantly, 2) Improvement of selectivities, 3) Generation of new reaction pathways

•	 This technology has applications at industrial level for the treatment of wastewater

•	 Sonochemistry can be considered as Green Chemistry
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Detritiation of large volume of water with low tritium concentration by 
physicochemical methods of hydrogen isotope separation

The radioactive isotope of hydrogen, tritium, cannot be extracted from water by any selective methods 
used to remove, for example, Cs137 or Sr90. However, the operation of various industrial and 

experimental nuclear facilities, as well as scientific research using tritium-containing reagents, lead to 
the formation of tritiated water waste. As usual, the volumes of waste generated or accumulated over time 
are large and reach hundreds or thousands of m3, while the tritium concentration is low and amounts to 
105– 108 Bq/kg. Thus, these wastes are not of interest in the context of pure tritium recovery, however, the 
discharge of such wastes is unacceptable due to environmental reasons and exceeding the legally approved 
standards for tritium. The demonstrative example of the problems with such waste is the 10-year-old 
discussion about the destiny of some 1.3 million tons of tritiated water accumulated after the Fukushima 
accident. According to the latest information, the discussion ended with the TEPCO company starting 
construction of a kilometer-long pipeline into the ocean, through which this water is supposed to be 
drained within 30 years.

In Russia, over the past few years, the problem of detritiation of unbalanced water of Russian nuclear 
power plants has been discussed, the volume of which at each plant exceeds 2000 m3/year at a tritium 
concentration in the previously mentioned range. This report discusses the prospects for using various 
physicochemical methods for the separation of hydrogen isotopes with the participation of water as 
a working substance for its purification. It is shown that the method of catalytic isotope exchange of 
hydrogen with water has the greatest prospects for use.

Audience Take Away Notes

•	 The presentation will formulate the problem of handling low-level tritiated water, which consists in a 
contradiction between environmental and economic requirements

•	 Possible technologies for the separation of hydrogen isotopes that can be used to solve the problem of 
water waste detritiation will be considered

•	 The advantages of using the method of catalytic chemical isotope exchange of hydrogen with water for 
detritiation of water are shown

•	 A variant of eliminating the contradiction between environmental and economic requirements is 
considered when using this method in conditions of large-scale production of hydrogen within the 
framework of the concept of hydrogen energy
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Comparative study of zeolite-5a and cu-BTC for co2 adsorption using 
thermo- gravimetric analyzer in the application of hydrogen purification 

Hydrogen is considered as one of the most important clean and renewable energy carriers for a 
sustainable energy future. However, its efficient and cost-effective purification remains challenging. 

This paper presents the potential of using metal–organic frameworks (MOFs) in combination with pressure 
swing adsorption (PSA) technology for syngas based H2 purification. PSA process analysis is done considering 
high pressure and elevated temperature process conditions, it reduces the demand for off-gas recycle to 
the fuel reactor and simultaneously permits higher desorption pressure, thereby reducing the parasitic 
load on the hydrogen compressor. The elevated pressure and temperature adsorption we present here is 
beneficial to minimizing overall process heating and cooling demand compared to existing processes.

Here, we report the comparative performance of zeolite-5A, Cu-BTC and the mix of zeolite-5A/Cu-BTC for 
H2 purification from syngas typical of those exiting water-gas-shift reactors. The MOFs were synthesized 
hydrothermally and then mixed systematically at different weight ratios to find the optimum composition 
based on the adsorption performance. Synthesized MOF’s were characterized excessively by thermo- 
gravimetric analyzer (TGA) for understanding their thermal stability and regeneration performance. Also 
CO2 adsorption at different temperatures and cyclic performance are also analyzed using TGA. The findings 
of this study suggest that the zeolite-5A/Cu-BTC composites are promising candidates for industrial H2 
purification processes.

Audience take-away Notes

•	 In literature, most PSA units operate at atmospheric temperature for better adsorption of gases. This 
study will help to evaluate PSA at high pressure and temperature that will minimize the process cost 
when considering not only the PSA unit, but also the systems integrated with the PSA unit. Therefore, 
the researchers from this field will have justification for the study of various adsorbents that could be 
stable enough at these conditions

•	 MOF’s stability at high pressure and temperature has not been broadly reported before. Therefore, the 
audience could learn more details about the synthesis and performance of different MOFs at operating 
conditions of importance to this study

•	 In this study, the adsorption and desorption were done at elevated pressures. The syngas leaves 
the shift reactor at elevated pressure and keeping this pressure high reduces demands for off-gas 
recycle to the fuel reactor. In addition, the higher desorption pressure reduces the parasitic loads on 
the hydrogen compressors. Therefore, it simplifies the downstream power requirement of different 
hydrogen purification processes

Samira Rostom*, Robert Symonds, Robin W. Hughes
Natural Resources Canada, CanmetENERGY, Ottawa, ON, Canada 
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Novel synthetic-based drilling fluid through catalytic and non-catalytic 
Trans esterification of linseed oil from co2-enhanced super-critical fluid 
extraction process

In this study, the optimum reaction parameters as well as the effect of catalyst concentration and type 
on the percentage yield and physico-chemical characteristics of linseed oil ethyl esters obtained from 

non-catalyzed (free catalyst system), super critical ethanol (SCE), homogeneous, heterogeneous and bio-
catalytic (enzymatic) trans-esterification reactions were experimentally investigated. The catalysts under 
investigation are sodium hydroxide (NaOH), calcium Oxide (CaO) and lipase catalyst (Candida antarctica) 
from Novozymes biotechnology company. The crude linseed oil was extracted from its seeds by super 
critical fluid extraction (SFE) process using carbon IV oxide as the extraction solvent and an oil yield of 
43.50% was obtained. The fatty acids compositional analyses of the extracted oil were determined by an 
Agilent 8890 gas chromatography system coupled with Agilent 5977B mass selective detector (GC-MSD) 
and thermal desorption auto sampler (TD sampler). A Fourier transform Infra-Red (FTIR) spectroscopic 
technique was used to detect and measure the complete conversion of the triglyceride to fatty acid ethyl 
ester (FAEE). The physico-chemical properties of the synthesized ethyl esters were evaluated by using the 
American petroleum institute (API), ASTM D 6751-07b and the European committee for standardization 
(EN 14214) recommended standard procedures and techniques. The GC-MS analysis shows that the linseed 
oil contains essentially of poly-unsaturated fatty acids (about 53.15% of alpha Linolenic acid with 16.00% of 
Linoleic acid) and 20.80% of mono-unsaturated oleic acid. The major saturated fatty acids that were found 
in the oil GC-MS profile are 6.20% of Palmitic acid and 3.45% of Stearic acid with some traces of arachidic 
acid (0.30%). The Super critical ethanol (SCE) and the enzymatic ester production routes have the lowest 
quantities of free glycerine, water content, sulphated ash, carbon residue and total acid number as evident 
in their FTIR spectra because there was no production of soap and hence no washing steps were required. 
Though, with the former being more efficient than the latter in terms of ester yield, quality and superior 
cold flow, density, kinematic viscosity and oxidative stability characteristics. Finally, in comparison to 
catalytic reactions, non-catalyzed super-critical-alcohol trans-esterification process is faster with high 
triglyceride conversion efficiency in a very short time. However, the process requires higher temperature, 
pressure and alcohol to oil molar ratio when compared with the catalyzed reaction and hence higher cost 
of ester synthesis.

Key words: Key words: Bio catalyst (Candida Antarctica), ester yield and quality, Fatty acid ethyl ester 
(FAEE), Linseed oil, FTIR, GC-MS, heterogeneous catalyst, homogeneous catalyst, non-catalyzed, super 
critical fluid extraction (SFE), transesterification reaction.

Audience Take Away Notes

•	 The research showed the technical viability and environmental friendliness potential of linseed oil as 
new discovery and promising candidate in the endless search for novel synthetic drilling fluid

•	 The research article experimentally examined the effect of catalyst concentration and various catalytic 
routes as well as non-catalyzed transesterification reaction on the yield and physico-chemical 
characteristics of linseed plant oil fatty acid methyl ester (FAME)

Folayan Adewale Johnson1*, Adewale Dosunmu2, Boniface Oriji2
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•	 The research describes the optimum conditions under which production of Fatty acid methyl ester 
from linseed oil can be termed efficient

•	 The article will serve as guide to researcher, scientist and various bio-energy operators on the 
consequence of increasing and reducing one parameter or the other on Fatty acid methyl ester ‘scold 
flow properties (cloud point and pour point) and critical fluid parameters (density, viscosity, acid 
number)
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Effect of catalyst acidity and reduction step on carbon dioxide 
valorization

Over the last decades, carbon dioxide (CO2) is incessantly accumulated in the atmosphere due to 
human activities, especially in countries with developed economies. CO2 constitutes one of the main 

greenhouse gases and CO2 emissions are linked with global warming and several environmental concerns, 
thus strategies and technologies for immediate mitigation of CO2 emissions should be adapted. CO2 
valorization techniques have been developed, using CO2 as feedstock for the production of high added 
value products (chemicals and/or fuels) by heterogeneous catalysts with multifunctional structures. 
Within this context, mixed metal-based oxides were synthesized in order to catalyze the Reverse Water-
Shift (RWGS) reaction (CO2 is converted into CO), as well as Fischer – Tropsch (FTS) like reactions (CO 
hydrogenation). Alkali promoters were added to enhance selectivity into olefins, while the synthesized 
oxides were dispersed on acidic supports that promote deoxygenation reactions. Preliminary experiments 
were conducted to elucidate the effect of the reduction of the metal oxides and the zeolitic acidity/SAR 
on materials’ catalytic performance. Samples were reduced for four hours prior to RWGS resulting in 
the production of C1-C3 deoxygenated species, such as methane, ethane, propene and propane. Further 
reduction did not improve CO2 conversion and selective product distribution. Overall, reduced alkali 
promoted magnetite nanoparticles dispersed on H-ZSM5 (140-160 SAR) showed the most promising results 
with 9.3% CO2 conversion, as well as 16.4 and 81.1% selectivity to CO and methane, accordingly.

Acknowledgements: We acknowledge support of this work by the project PROMETHEUS: A Research 
Infrastructure for the Integrated Energy Chain (MIS 5002704) which is implemented under the Action 
Reinforcement of the Research and Innovation Infrastructure, funded by the Operational Programme 
Competitiveness, Entrepreneurship and Innovation (NSRF 2014-2020) and co-financed by Greece and the 
European Union (European Regional Development Fund).

Audience Take Away Notes

•	 Catalytic carbon dioxide valorization aspects

•	 Effect of specific catalytic properties on the reaction product distribution
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Quantitative analysis on collective interlaboratory adsorption data on 
ZIF-8

Gas adsorption, a surface phenomenon leading to densification of gas molecules on a solid surface, is 
important in many energy and environmental applications, such as efficient separation processes, 

carbon capture, and geological carbon storage. Experimental measurements of adsorbed amounts of gases, 
generally expressed as adsorption isotherms, on various adsorbents are crucial in estimating the adsorption 
capacity and gas selectivity of the adsorbents and evaluating their performance in the applications stated 
above. However, there has been a lack of reproducibility in the experimentally measured adsorption 
isotherms reported in the literature, which potentially leads to incorrect estimation of the adsorption 
properties of adsorbent materials. In this study, experimental adsorption isotherms of CO2 on ZIF-8, a 
commonly studied adsorption system for future separation processes, that are available on the Database of 
Novel and Emerging Adsorbent Materials established by the National Institute of Standards and Technology 
have been collected and fitted using an empirical adsorption equation. The spread of the isotherms has 
been then quantified using the box-and-whisker plot analysis and its impact on the determination of the 
adsorption properties, specifically the limiting heat of adsorption, is reported. The results demonstrate a 
significant spread of the collected isotherms with clearly identified outliers, showing the importance of 
increasing the reproducibility of adsorption isotherm measurement.

Audience Take Away Notes

•	 The importance of repeatability of experimental measurements

•	 Possible sources of differences in experimental measurements

•	 The need to report experimental details in reporting data
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Mathematical model of a solar irradiated monolithic reactor

Solar-aided hydrogen production seems an interesting solution in the transition towards a carbon-free 
energy future. In this context, redox materials are employed to directly dissociate water in extremely 

high temperature processes (T>1000oC), where the required energy is provided via concentrated solar 
energy. Depending on the redox material and out of the variety of the possible routes, solar thermochemical 
hydrogen production using non-stoichiometric, non-volatile redox materials in a two-step process is of 
paramount interest. The material undergoes consecutive cycling between its reduced and oxidized state, 
thus hydrogen and oxygen are separately produced.

The current computational work investigates the performance of a solar irradiated monolithic reactor. The 
model considers nickel ferrite as the active material but is capable of describing any non-stoichiometric, 
non-volatile redox material. Due to the symmetry of the geometry, the simulation of single channel of the 
monolith is representative of the entire reactor. Furthermore, taking advantage of the characteristics of 
the honeycomb monolithic structures, low-dimensional modelling suffices to assess the flow regime inside 
the reactor. The developed model incorporates the energy conservation equations for the gas and the solid 
phase, the surface coverage evolution and the species conservation equations. The system of the coupled 
differential equations is solved using finite difference numerical methods, under steady state and dynamic 
conditions. Furthermore, the algorithm takes into account an in-house kinetic model that has already been 
developed [1] and is capable of accurately describing the evolution curves of the products under various 
operational conditions. The parametric study investigates the impact of the critical parameters on the 
performance of the process, while different scenarios (both thermal and chemical) are simulated in order 
to increase the productivity of the product yield.

Acknowledgements: We acknowledge support of this work by the project PROMETHEUS: A Research 
Infrastructure for the Integrated Energy Chain (MIS 5002704) which is implemented under the Action 
Reinforcement of the Research and Innovation Infrastructure, funded by the Operational Programme 
Competitiveness, Entrepreneurship and Innovation (NSRF 2014-2020) and co-financed by Greece and the 
European Union (European Regional Development Fund).
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Thermodynamic properties of aqueous l-threonine-[BMIm][Cl] solutions

Amino acids as fundamental structural units of peptides and proteins have an important role in biological 
systems by affecting solubility, denaturation and activity of biomolecules [1-3]. Study of these effects 

on thermo physical properties of model compounds in the presence of electrolytes solutions provide 
information about solute-solvent and solute-solute interactions on biomolecules [4-5]. Ionic liquids (ILs) 
as organic electrolytes and green solvents are composed of an organic action and an inorganic anion which 
are liquid at ambient conditions. In the past decade, extensive investigations showed that the use of ILs 
as reaction media for processes involving biologically relevant compounds is promising in view of their 
successful application in kinetic resolution, biocatalysts, and biosynthesis, separation and purification 
processes [6]. The scope of this information is valuable to explore the interactions of amino acids in ILs. 
To reach this purpose, densities, ρ of L-threonine in water and in aqueous 1-butyl-3-methylimidazolium 
chloride, [BMIm][Cl] solutions of different molarities over the temperature range T = (288.15-318.15) K 
have been determined using vibrating-tube digital density meter (DMA 4500M, Anton Par, Austria). The 
density data have been used to calculate the apparent molar volume,V_∅ partial molar volume, V_2^o 
and partial molar volumes of transfer, ∆_tr V_2^o. The V_2^o values of L-threonine in aqueous [BMIm]
[Cl] solutions are higher than those in water and thus exhibit positive ∆_tr V_2^o, which are indicative 
of strong interactions between L-threonine and [BMIm][Cl]. The volumetric interaction parameters, 
V_AB and V_ABB and hydration numbers, n_H have also been calculated to discuss the solute-solvent 
interactions occurring in these systems.

Keywords: L-threonine; 1-butyl-3-methylimidazolium Chloride; Partial Molar Volume; Partial Molar  
Expansibilities; Hydration Numbers
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