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The Global Chemical Engineering and Process Technology journal publishes original research articles as 
well as reviews, short communications on technologies for the production, processing and transportation. 
The usage of chemicals on large scale processes, especially for production of pharmaceuticals, energy 
fuels, foods and chemical feedstocks.

Aim & Scope: Global Journal of Chemical Engineering distributes papers on advances for the generation, 
preparing, transportation, and utilization of chemicals on a huge scale. Studies typically relate to processes 
within the chemical and energy industries, especially for production of food, pharmaceuticals, fuels, and 
chemical feedstocks.
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The importance of binding kinetics in terms of residence time and on-rate in drug discovery has been broadly 
accepted in the past few years. Furthermore, evidence has accumulated that the optimal binding mechanism 
of a drug to its target molecule is related to physiological efficacy as well as selectivity and thus drug safety. 

Homogeneous fluorescence-based binding assays have been shown to enable high throughput kinetics requiring only 
small amounts of protein. These assays can be used to elucidate even complex mechanisms of molecular recognition. 
A generalized approach is proposed that combines high quality kinetic and equilibrium data in an Integrated Global Fit 
analysis yielding the most probable binding mechanism. Arguments will be provided for the thesisthat the relationship 
between quantitative kinetic and mechanistic information and chemical structuresof active substances will serve as a 
valuable tool for drug optimization. 

Biography
Franz-Josef Meyer-Almes studied chemistry at the Georg-August-UniversitätGöttingen from1986-1991. He completed his Doctoral 
theses at the Max Planck Institute for Biophysical Chemistry under Prof. Dr. med. M. Eigen from 1991-1994. During 1995-2001 he was a 
project manager at EVOTEC AG in Hamburg and Düsseldorf. During 2001-2004 he was Head of the drug discovery unit at Bayer Health 
Care AG in Wuppertal. Since 2004 he is a Professor of Biochemistry at the University of Darmstadt. He has more than 40 publications 
predominantly in the field of physicochemical investigations of biochemical systems.

Franz-Josef Meyer-Almes*
University of Applied Sciences, Darmstadt, Germany

The impact of drug-target binding kinetics

Franz-Josef Meyer-Almes, JGCEPT an open access journal, 2:1
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Raspberries are consumer highly valued fruits due to their flavor and antioxidant properties. In spite of this, 
raspberries have characteristics that reduce their shelf-life making their post-harvest handling and storing 
complex. This work is part of a research project which investigates different ways of reducing the spoilage of 

fresh raspberries. 

Nine different raspberries samples were characterized by different analytical paramethers. Weight loss, firmness, pH, 
antioxidant activity (DPPH, FRAP and ABTS), total phenolic (TPC) and total anthocyanin contents were registered for 
all samples. Samples initially showed high antioxidant power with a radical scavenging activity of  22 ± 1% mainly due 
to the TPC (28.433 ± 6.390 g gallic acid kg-1 fruit) and total anthocyanins (0.142 ± 0.003 g anthocyanins Kg-1 fruit). A 
noticeable novelty of this study was the optimization of the volatile profile extraction method by using an experimental 
design methodology. A Box-Behnken design was used to evaluate the effect of three parameters during the extraction 
(raspberry weight, temperature and time) at three levels on volatiles profile. Hexanal, 2-heptanol, linalool, nonanal, 
decanal, β and α-ionona were extracted and quantified by using the headspace solid phase microextraction technique 
(HS-SPME) combined with gas chromatography. Successful discrimination was obtained for all samples by applying 
multivariate stepwise linear discriminant analysis (LDA) separately to obtained data. Those results proved the suitability 
of studied methodology for reliable discrimination among different raspberries cultivars for food industry. 

Biography
Arantzazu Valdes Garcia currently works as Associate Professor in the Analytical Chemistry, Nutrition and Food Sciences Department 
at the University of Alicante. She received her Ph.D. in Chemistry in 2014 at the University of Alicante. Author or co-author of more than 
19 scientific papers (JCR indexed) and 15 book chapters related to food technology and polymer sciences. She is the main author or 
co-author of more than 30 communications presented at international scientific conferences. She has a huge experience in food safety 
assays by developing analytical methods for studying the oxidative stability, quality and organoleptic properties of food, active packaging 
and applicability of antioxidant compounds combined with multivariate analysis.

Arantzazu Valdes Garcia
Analytical Chemistry, Nutrition and Food Sciences Department, Faculty of Sciences, University of Alicante, Ctra. 

S.Vicente del Raspeig, s/n 03690- San Vicente del Raspeig – Alicante, Spain

Chemometric classification of raspberries cultivars  based on antioxidant 
activity and volatile profile

Arantzazu Valdes Garcia, JGCEPT an open access journal, 2:1
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Modern DNA-delivery protocols make use of polycations to wrap, condense, and protect the genetic material 
in the process of cell penetration via endocytosis. Due to its remarkable buffering capacity and simple 
fabrication, polyethyleneimine (PEI) is widely employed as genetic vector. The transfection efficiency of 

DNA-PEI polyplexes critically depends on structural features of PEI, such as size and protonation pattern, which can be 
engineered to optimally match the negatively charged phosphate groups of DNA. Aiming to gain essential insight into 
the formation mechanism and dynamics of polyplexes, we derived a high-quality coarse-grained (CG) force field (FF) 
for PEI, with parameters extracted by Boltzmann inversion from accurate atomistic simulations. Combined with a well-
proven Martini FF for DNA, we used our FF for PEI in large-scale CG simulations of DNA-PEI polyplexes solvated in 
polarizable water, for various protonation patterns, sizes, and numbers of PEI chains. We present novel results which 
suggest design strategies for improved DNA-PEI condensation. 

Biography
Titus Adrian Beu has been Professor of Theoretical and Computational Physics for many years, his experience covering diverse fields 
of computational physics. His research focused on modelling nuclear reactors and tokamak plasmas in the 1980s, molecular collisions 
and spectroscopy of molecular clusters in the 1990s, electronic and vibrational properties of fullerenes in the 2000s, and nanofluidics in 
carbon nanotubes in the 2010s. His more recent research concerns soft matter, and in particular complex biomolecular systems. In the 
course of his career, he has given lectures of quantum mechanics, statistical physics, molecular dynamics, and numerical methods. His 
recent book “Introduction to Numerical Programming: A Practical Guide for Scientists and Engineers Using Python and C/C++” (CRC 
Press / Taylor & Francis, 2014) is used as curriculum materialal at several universities worldwide.

Titus Adrian Beu
University Babes-Bolyai, Faculty of Physics, Department of Biomolecular Physics

1 Mihail Kogălniceanu Street, 400084 Cluj-Napoca, Romania

DNA-polycation complexes: coarse-grained modeling and simulations

Titus Adrian Beu, JGCEPT an open access journal, 2:1
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Melatonin protects against the benzo(e)pyrene cytotoxicity and optic cup formation disruption in 
chick embryos
Felipe Teixeira Soares1, Hiroyuki Otsuki Guimarães1, Paulo Marcelo Silva da Silveira1, Antonilde Marcelina Arruda de Sá1,2 and Lucia de Fatima Sobral 
Sampaio1* 
1* Laboratório de Bioquímica do Desenvolvimento do Sistema Nervoso. Instituto de Ciências Biológicas. Universidade Federal do Pará. Brazil
2 LACEN/SESPA - Divisão de Entomologia. Brazil

Benzo(e)pyrene is dangerous for the retina. Rudimentary retinas appear when the optic cups are formed. Melatonin 
eggs content modulated the optic cups formation in the chick embryos. This researcher aim was to investigate 
putative disturbs in the chick embryos' optic cup formation by benzo(e)pyrene presence into the egg. Indeed, 

a melatonin protective effect against this xenobiotic was also investigated. Embryonated 48h of incubation chicken 
eggs were separated into basal, control, and treatment groups; distilled water and compounds were applied into the 
egg's air sac; the 66h of incubation chick embryos were excised out of the eggs and analyzed by optic microscopy. The 
frequency of the embryos with normal optic cups decreased to zero, in function of the benzo(e)pyrene concentration 
applied, logIC50= -4.12 ±0.05. Benzo(e)pyrene cytotoxicity was also investigated by a colorimetric whole chick embryo 
Trypan blue assay, which measured the natural cells' death that occurs immediately after embryos' excision from the 
egg; it was observed an increase in cells' death, in function of the benzo(e)pyrene concentration applied, logIC50 = -7.23 
±0.28. In the groups with embryos developing in eggs containing melatonin at 0.01, or 1, or 100 micromolar, applied 10 
min before benzo(e)pyrene, melatonin counteracted benzo(e)pyrene toxicity in a competitive and in a non-competitive 
manner, respectively occurring an increase in the frequency of the embryos with regular optic cups and a reduction in 
the embryonic cells' death.

Benzo(e)pyrene probably hampered the retina birth in chick embryos, what was counteracted by melatonin.  

Biography
Lucia de Fatima Sobral Sampaio is graduated in Medicine at Federal do Pará University, Master Science in Biology at Federal do 
Rio de Janeiro University, and Doctor in Physiology by São Paulo State University. At Federal University of Pará, she was hard of 
the Group Biochemistry of Central Nervous System Development and of the Lab. Biochemistry of the Nervous System  Development 
until april 2017. she has published papers and bookchapiters focusing neurodevelopment and natural products. Now, she is a Retired 
Biochemistry Associate Professor 4 at Federal do Pará University.

Lucia de Fatima Sobral Sampaio et al., JGCEPT an open access journal, 2:1
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Is it possible to determine metal content in microsamples by using ICP techniques?
Raquel Sánchez-Romero, Águeda Cañabate, Santiago Martínez, Carlos Sánchez and Jose Luis Todolí
Department of Analytical Chemistry, Nutrition and Food Science, University of Alicante, P.O. Box 99, 03080, Alicante, Spain

The analysis of microsamples through Inductively Coupled Plasma (ICP) techniques is a subject that has gained 
great interest over the years. In some fields, such as clinical analysis, biological, etc., the sample available volume 
(i.e., several tens of microliters) is the limiting factor of the analysis. In other situations, the solvent mass reaching 

the plasma should be limited to ensure a good ICP performance.

Conventionally, when analysing liquid samples through ICP techniques a nebulizer is operated at a solution delivery rate 
on the order of 0.5–2 mL min-1. Taking into account the time required to carry out a complete signal reading, the volume 
of sample required ranges from 1 to 10 mL. The analysis is, therefore, difficult when working with microsamples. The 
most simple solution would be to decrease the sample liquid flow rate. However, an increase in the limits of detection 
is produced as consequence of the sensitivity drop. Therefore, dedicated sample introduction systems are required to 
perform the analyses of microsamples. These systems are able to provide good results while working at liquid flow rates 
below 100– 200 μL min-1. Alternatively, the sample discrete introduction could be considered as an potential solution. 
In this case, a few microliters of the sample are injected into an air carrier stream and they are driven to the nebulizer.

Acknowledgement: The authors would like to acknowledge to the Spanish Ministry of Science, Innovation and 
Universities (Project PGC2018-100711-B-I00) for the financial support 

Biography
Raquel Sánchez-Romero works as research technician and professor at the University of Alicante (Spain). Her research is focused in 
the development and evaluation of new methods for fuel and biofuel analysis based on the use of ICP-OES and ICP-MS. She has also 
collaborated with other projects focused on the characterization of environmental, pharmaceuticals, food and clinical products. In 2012 
and for 3 years, she had a postdoctoral fellowship at the Institute for Reference Materials and Measurements, European Commission 
(Belgium) working as a project manager for the development, the production and the validation of certified reference materials in 
environmental science.

Raquel Sánchez-Romero et al., JGCEPT an open access journal, 2:1
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Photoassisted methanation using Cu2O nanoparticles supported on graphene as photocatalyst
Diego Mateo,a Josep Albero Sancho,a and Hermenegildo García*a

*a Instituto Universitario Mixto de Tecnología Química (CSIC-UPV), Universitat Politécnica de Valencia, Av. De los Narajos s/n, 46022 Valencia 

Photoassited CO2 methanation can be carried out efficiently at 250 oC using Cu2O nanoparticles supported on few 
layer graphene (Cu2O/G) as photocatalyst. The Cu2O/G photocatalyst has been prepared by chemical reduction 
of a Cu salt (Cu(NO3)2) with ethylene glycol in the presence of defective graphene obtained from the pyrolysis of 

alginate acid at 900 oC under Ar flow. Using this photocatalyst a maximum specific CH4 formation rate of 14.93 mmol/
gCu2O·h and apparent quantum yield of 7.84 % was achieved, which is one of the highest reported values for the gas-phse 
methanation reaction at temperatures below Sabatier reaction (> 350 oC). It was found that the most probable reaction 
mechanism involves photoinduced electron transfer from the Cu2O/G photocatalyst to CO2, while evidence indicates 
that light-induced local temperature increase and H2 activation are negligible. The role of the temperature in the process 
has been studied, the available data suggesting that heating is needed to desorb the H2O  formed as product during the 
methanation. The most probable reaction mechanism seems to follow dissociative pathway involving detachment of 
oxygen atoms from CO2. 

Biography:

Josep Albero Sancho currently works a Research staff in Dept. of Chemistry at Polytechnic University of 
Valencia. He is a senior technician with doctor degree. He published around 28 magazine articles.

Josep Albero Sancho et al., JGCEPT an open access journal, 2:1
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Proposal for the unit of type of substance and the way it can be used
Milan Perkovac1, Branko Balon2, Stipe Kutleša3, Josip Zdenković4

1, 2 College for Information Technologies, Zagreb, Croatia
3 Institute of Philosophy, Zagreb, Croatia
4 SchrackTechnik Ltd., Croatia

In the material world there is a great need for measuring different physical quantities. We measure for example seven 
basic quantity; the mass (kg), the length (m), the time (s), the electric current (A), the thermodynamic temperature 
(K), the luminous intensity (cd) and the amount of substance (mole). All these units are connected with the atoms 

or the fields. Particular attention in the article is devoted to differences in empirical, chemical  and  molecular formulas, 
and the different properties of the substances they represent, resulting in the need for more detailed differentiation. 
Therefore, we say that each of them describes different type of substance. When such a notion of a type of substance is 
introduced, which presents a certain physical quantity it is necessary to ask the question of their measurement as each 
physical quantity must be measurable. Therefore, the physical quantity of a substance  must also have its own name, its 
amount and its metering unit. The article deals with a measurement system for the type of substance, based on protons, 
neutrons and electrons, and a new measurement unit is introduced, boscovich (B). The name for the unit comes from 
a mathematician, astronomer, geodesist, physicist, philosopher, Jesuit Roger Joseph Boscovich and the name for type 
of substance S, comes from the radio chemist Frederic Soddy. For example, ethanol (chemical formula C2H6O and its 
molecular formula C2H5OH) can be expressed as S = 26.0020 0026 0033 B, while dimethylether (the same chemical 
formula C2H5OH as ethanol and its molecular formula CH3OCH3) as S = 26.0020 0026 0044 B. The formula for the 
calculation of the type of substance S ispresented. 

Biography
Milan Perkovac achieved his master degree at Faculty of Electrical Engineering in Zagreb, worked at the Electrical Engineering Institute-
RadeKončar, Zagreb, lectured at Faculty of Electrical Engineering in Zagreb and University of Applied Science, Zagreb. He was a 
president of Drives-Control Ltd. He is deeply involved in physics and  measurements techniques and came to the knowledge of the 
structural constant of the atom, s0  =  8.278691910, calculated Planck's h, and proposed a new physical quantity, the type of substance, 
S, expressed in boscovich (B) , where B = 1 / (2s2).

Milan Perkovac et al., JGCEPT an open access journal, 2:1
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Hydrolyzing mixed office waste (MOW) type paper by using the cellulase Trichoderma Sp., for 
deinking purposes
Jeovani González P.1, Ramiro Escudero García*1, Pedro Navarro2, Feng Rao1

1Institute of Research in Metallurgy and Materials
2Faculty of Chemical Engineering. Universidad Michoacana de San Nicolás de Hidalgo. Santiago Tapia 403, C.P. 58000. Morelia, Michoacán, México

Deinking of Mixed Office Waste (MOW) type paper was carried out by using a flotation column, and adding 
separately sodium hydroxide, and the enzyme Cellulase Trichoderma Sp., as defibrillators.

The computational simulation of the molecular coupling between the enzyme and cellulose was performed, 
to establish the enzyme-cellulose molecular complex and then to identify the principal amino-acids of endo-β-1,4-D-
glucanasa in this molecular link, which are responsible for the hydrolysis of the cellulose.

The deinked cellulose fibers were characterized according the standards of the paper industry, in the laboratory of the 
company “Bio-Papel Scribe S.A. de C.V.”, installed in Morelia, Michoacán, México, to compare the deinking efficiency 
of every chemical reagent used as defibrillator during the pulp conditioning.

Experimental results show the feasibility to replace sodium hydroxide with the cellulase Trichoderma Sp., by obtaining 
deinked cellulose with similar optical properties, named whiteness (brightness), reflectance factor, opacity and tonality.

According to the mathematical simulation and analysis of the molecular coupling of the enzyme to cellulose by the 
Docking technique, the most important endo-β-1,4-D-glucanase amino-acids in this molecular bond were determined, 
which promote hydrolysis of the cellulose and the subsequent release of the ink, which are: Glutamate, Asparagine, 
Tyrosine, Aspartate, Tryptophan, and Phenylalanine. 

Biography
Ramiro Escudero García currently works as a faculty of Chemical Engineering in the Institute of Research in Metallurgy and Materials at 
Michoacán University of San Nicolás de Hidalgo, Mexico. He has published many international papers.

Ramiro Escudero García et al., JGCEPT an open access journal, 2:1
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Conductive 3D scaffolds based on carbon nanotubes and conductive polymers for electroactive 
tissue regeneration
Nuria Alegret Ramon1,2,3, Antonio Dominguez-Alfaro,1,2 Jose M. González-Domínguez,4,5 Blanca Arnaiz,1 Unai Cossío,1 Susanna Bosi,6 Ester Vázquez,4 
David Mecerreyes,2,7 and Maurizio Prato1,6,7

*1 Carbon Nanobiotechnology Group, CIC biomaGUNE, Paseo de Miramón 182, 2014 Donostia-San Sebastián, Spain 
2 POLYMAT University of the Basque Country UPV/EHU, Avenida de Tolosa 72, 20018 Donostia-San Sebastián, Spain 
3 Current address: Cardiovascular Institute, University of Colorado Denver Anschutz Medical Campus, School of Medicine, Division of Cardiology, 12700 E. 
19th Avenue, Bldg. P15, Aurora, Colorado 80045,United States
4 Departamento de Química Orgánica, Facultad de Ciencias y Tecnologías Químicas-IRICA, Universidad de Castilla-La Mancha, 13071 Ciudad Real, Spain
5 Current address, Group of Carbon Nanostructures and Nanotechnology, Instituto de Carboquímica ICB-CSIC. C/ Miguel Luesma Castán 4, 50018 
Zaragoza (Spain)
6 Department of Chemical and Pharmaceutical Sciences. University of Trieste, Via L. Giorgieri 1, 34127 Trieste, Italy
7 Ikerasque, Basque Foundation for Science, 48013 Bilbao, Spain

Carbon nanotubes (CNTs) are one of the most promising materials to interface with electrically active tissues. 
Their inherent electrical properties and cylindrical shape are key features to improve and boost the cellular 
growth and functionality. Their combination with polymers has been extensively studied, and the materials 

produced showed a great potential in tissue regeneration. On the other side, the design of electrodes based on conductive 
polymers (CPs) in brain-machine interface technology offers the opportunity to reduce gliosis, improve adaptability and 
increased charge-transfer efficiency. However, very little is reported about the combination of CPs and CNTs, and only 
2D films have been synthesized and tested in vitro. However, three-dimensional cellular organization was demonstrated 
to be able to induce cellular network outputs that strongly differ from the 2D constructs. The morphology, shape and 
porosity are critical parameters, and electrical conductivity is an important asset when dealing with electroactive cells, 
such as neurons or cardiac cells.

Here, we construct 3D porous and conductive composites, composed exclusively of CNTs and polypyrrole (PPy) or 
PEDOT. We developed a new and easy strategy, based on the Vapor Phase Polymerization (VPP) technique. The resulting 
material is a very promising scaffold, with very low density, high and homogeneous porosity, electrical conductivity and 
Young Modulus similar to the in vivo tissue. Its high biocompatibility was demonstrated by incubation of astrocytic and 
cardiac cells, thus paving the way for the development of new conductive 3D scaffolds by following a yet unexploited 
approach. 

Biography
Nuria Alegret Ramon performed her Ph.D. in Computational and Experimental Chemistry of Fullerene Nanostructures with Prof. Poblet 
at the University Rovira i Virgili (Spain). In 2015, she moved as a post-doctoral researcher to the Univeristy of Trieste (Italy) with Prof. 
Prato, and transferred in 2016 to the second laboratory at CIC BiomaGune in San Sebastian (Spain). Her research was focused on the 
development of CNT-based 3D scaffolds for nerve tissue engineering. In 2017, she was awarded a Marie Curie Fellowship between 
Polymat and the UC Denver (USA), where she is currently performing in vitro applications of her scaffolds for cardiac regeneration.

Nuria Alegret Ramon et al., JGCEPT an open access journal, 2:1
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Determination of metal and metalloide content in petroleum and biofuel samples 
Raquel Sánchez, Santiago Martínez, Carlos Sánchez and Jose Luis Todolí
Department of Analytical Chemistry, Nutrition and Food Science, University of Alicante, P.O. Box 99, 03080, Alicante, Spain

Petroleum, its derivates and biofuel samples contain a large number of compounds. Among them metallic species. 
Metal determination in this kind of samples is very important for several reasons: (i) it gives information about 
the age and the origin of the oils; (ii) metals are a source of environmental pollution; (iii) metals can degrade the 

catalyst efficiency during the refining procedure since they act as poisoning agents; and, (iv) some additives have a 
metallic nature. 

The fundamentals, applications and latter developments of petroleum, petroleum derivates and biofuels products analysis 
through inductively coupled plasma optical emission spectrometry (ICP-OES) and mass spectrometry (ICP-MS) will 
be presented. The review includes from the sample preparation, the selection of the sample introduction system, to the 
selection of experimental conditions. The different methods generally used for sample preparation will be evaluated 
and compared. The most employed methods are sample dilution, emulsion or micro-emulsion preparation and sample 
decomposition. The first one is the most widely employed due to its simplicity. Once the sample has been prepared, an 
organic matrix is usually present. The performance of the sample introduction system (i.e., nebulizer and spray chamber) 
and the operation conditions depends strongly upon the nature and properties of the solution finally obtained. Finally, the 
metal content of real petroleum and biofuels samples will be presented.

Ankwoledgements: 

The authors would like to acknowledge to the Spanish Ministry of Science, Innovation and Universities (Project 
PGC2018-100711-B-I00) for the financial support. 

Biography
Raquel Sánchez-Romero works as research technician and professor at the University of Alicante (Spain). Her research is focused in 
the development and evaluation of new methods for fuel and biofuel analysis based on the use of ICP-OES and ICP-MS. She has also 
collaborated with other projects focused on the characterization of environmental, pharmaceuticals, food and clinical products. In 2012 
and for 3 years, she had a postdoctoral fellowship at the Institute for Reference Materials and Measurements, European Commission 
(Belgium) working as a project manager for the development, the production and the validation of certified reference materials in 
environmental science.

Raquel Sánchez-Romero, JGCEPT an open access journal, 2:1
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Studies on some rhenium chelates with polydentate ligands
Kajal Krishna Rajak
Department of Chemistry, Jadavpur University, India 

The coordination chemistry of rhenium is of abiding interestdue to its widespread catalytic application in various 
organic transformation reactions, forbiomass conversion also for environmental remediation.  In recent years a 
special attention has also been given to the use of low valent rhenium compounds as luminescent material in organic 

light-emitting diodes (OLEDs) photo-induced charge transfer in dye-sensitized solar cells, cell imaging andreduction of 
CO2 to CO.Besides such activities, the growth of coordination and bio-chemistry of non radioactive isotope of rhenium 
has accelerated profusely as its β-emitting isotopes (186Re and 188Re) used as therapeutic and diagnostic agent in nuclear 
medicine.The stability and reactivity of such compounds is governed by the close environment about the metal ion and 
the small change in the ligand architecture can strongly influence its chemistry.

Here we present the detailed synthetic methodology as well their characterization of variable valentrhenium compounds 
with polydentate ligands.  

Biography
Kajal Krishna Rajak studied chemistry at the Visva-Bharati University, India. He received his doctorate degree with Prof. Animesh 
Chakravorty. In 1999, he joined as a faculty at Jadavpur University, where he is presently a Professor. He is the recipient of BOYSCAST 
fellowship from DST, India in 2010, and worked with Prof. J. Long at the University of California, Berkeley, USA. The research interest of 
Dr. Rajak’s is associated with designing of new ligands, synthesis, characterization and DFT studies on metal-organic hybrid materials 
of lighter and heavier transition elements. He has produced nine Ph.D. students and published more than fifty papers in peer-reviewed 
journals.
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Metal complexes with redox non-innocent ligands
Kausikisankar Pramanik
Department of Chemistry, Jadavpur University, India 

Open-shell transition metal complexes having spin density localized over the ligand backbone are relatively rare 
but by no means unimportant.Certain organic scaffolds, by virtue of the presence of electron poor or electron 
excess domain, can exist in multiple oxidation states upon coordination with metals and the occurrence of 

ligand-based variable valance is apparent from their well-defined electrochemical responses at mild potential. However, 
it is not straightforward to isolate the in situ generated corresponding radical anion [M(L.-)] or radical cation [M(L.+)] 
species starting from neutral ligand (L) as proradical template, since these complexes typically exhibit limited stability. 
Sustainability of ligand-trapped electron in solid and solution can be augmented by suitable tuning of the energy of 
FMOs vis-à-vis redox potential values. Indeed, remarkably stable radical complexes can be achieved by modifying 
the redox potential, which in term can be govern by the appropriate choice of ligand and metal center. We have found 
that not all but certain redox-active ligands can hold an odd-spin indefinitely at ambient conditions and leads to the 
remarkably stable radical species.In addition, dual combination of electron deficient and electron rich functionalities 
inflicts a push–pull phenomenon within the coordinated ligand backbone, thereby offering salient optoelectronic 
properties. Accordingly, exploration of robust radical systems is of considerable interest. 

Here, I share my experience about design and synthesis of some redox-active ligands and successful execution of these 
organic scaffolds towards the isolation of ambient-stable metal-bound radical species via one-pot synthetic protocol 
along with their detailed spectral, structural, electrochemical and theoretical aspects. 

Biography
Kausikisankar Pramanik is a professor in the department of chemistry, Jadavpur University, Kolkata, India. He received his M. Sc. degree 
from The University of Calcutta in 1993 and doctorate degree from the Indian Association for the Cultivation of Science, Kolkata, in 
1998. His primary research area is the design and synthesis of redox-active organic scaffolds based on electron deficient aromatic azo 
chromophore and isolation of ambient-stable metal-bound open-shell species. He also has interests in the design of di and poly-radical 
complexes and their utilization in catalysis.
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Biological Perspective of Some Novel Oxime-based Palladium Compounds
Nirmalya Bandyopadhyay1, Jnan Prakash Naskar1* 
1Department of Chemistry, Jadavpur University, Kolkata: 700 032, India

Development of novel transition metal based compounds with promising applications as diagnostic and 
therapeutic agents encompasses a versatile and prospective arena of current research in inorganic chemistry. In 
this perspective the ubiquitous role of palladium, an important platinum group congener, is untenable. Palladium 

compounds show myriad biological activities. They are commendable antimicrobial, antimalarial, antiinflammatory 
and antitumor agents. Being a soft Lewis acid, Pd(II) prefers to anchor N and S donor centers so much so that most of 
the biologically promising palladium(II) compounds are from thiosemicarbazone, thiodiamine based ligands. On the 
contrary, use of  oxime based Schiff base ligand is limited indeed. In this talk, sytheses and characteization of a good 
number of palladium(II) compounds, stabilsed from oxime based ligands, will be shared. Promising antimicrobial, 
DNA, RNA and HSA binding aspects of these novel palladium(II) compounds will also be taken care of. 

Biography
Jnan Prakash Naskar was born in 1971 at Raghunath pur in the district of South 24 Parganas, West Bengal, India and educated in 
India. He earned his B.Sc. and M.Sc. from Jadavpur University, Kolkata. He earned a Ph.D. degree from Indian Association For The 
Cultivation of Science, Jadavpur in 2006. He joined the faculty at the University of North Bengal in 1997 as a Lecturer in the Department 
of  Chemistry. From 2002, he is in his alma mater J.U. as a member of the faculty in the Department of Chemistry. From 2012 he has 
been serving this Department as a Professor. Professor Naskar was a fellow in MIT, USA in the labratory of Professor Christopher 
C. Cummins. In his 22 years in academia, Prof. Naskar has delivered/ chaired more than thirty invited lectures at both national and 
international institutions and conferences and acdemic meetings. Professor Naskar has published 67 research articles. His research 
interest includes synthetic inorganic chemistry with special reference to copper and palladium chemistry. Besides chemistry he enjoys 
travel, reading books and gourmet food.
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The study of the reactivity of the porphyrin π-radical cations and dications with nucleophilic compounds as well 
as the electrosynthesis of oligoporphyrin systems from oxidation of porphyrin macrocycle will be described and 
is motivating for the fabrication of new photovoltaic materials and devices. Moreover, this reactivity-type of 

porphyrins has also allowed the development of an original methodology for the electropolymerization of porphyrins, in 
using porphyrins and species having two nucleophilic sites. With this method, it is possible to modulate easily the nature 
of the bridging spacers between the porphyrin macrocycles, allowing the formation of polymers with specific chemical 
and structural properties. For instance, copolymer with diarylethene spacers can be obtained and shows interesting 
reversible photo-switches upon UV or visible illumination. Furthermore, this novel way of electropolymerization 
opens up also interesting synthesis routes for the elaboration of new functional materials. Original organic-inorganic 
copolymers can be obtained in using inorganic compounds functionalized by two pendant pyridyl groups. For example, 
inorganic compounds such as polyoxometalates (Anderson, Dawson, Lindqvist, Keggin, etc.) having remarkable 
photoelectrochemical properties, can be employed, the presence of the porphyrin within the copolymer allowing then a 
photosensibilization for applications in photoelectrocatalysis. Their photovoltaic performances have been investigated 
under visible-light illumination.

(Photo)redox-switchable molecular grippers based for instance on resorcin arene cavitand platforms equipped with 
alternating quinone (Q) and quinoxaline walls carrying hydrogen bond donating groups, which were inspired by the role 
of semiquinones (SQ) in natural photosynthesis will be also presented. The SQ state was generated electrochemically or 
photochemically by using [Ru(bpy)3]

2+ as a photocatalyst. 

Biography
Laurent Ruhlmann received his Ph.D. from Louis Pasteur University (Strasbourg) in 1997. After graduation, he was honored with a 
postdoctoral fellow at the Freie Universität Berlin. He joined the University of Paris-Sud 11 in 1998. Then, he joined the University of 
Strasbourg as full Professor of Chemistry in 2011. He is a distinguished professor (PRCE) at The University of Strasbourg and he is 
the head of the Laboratory of Electrochemistry and of Physical Chemistry of the Solid State which belongs to the Insitute of Chemistry 
(UMR 7177). He has extensive expertise in polyoxometalate (POM), but also in porphyrin and hybrid porphyrin-POM synthesis and 
applications. His team is multidisciplinary but has important expertise in electrochemistry, spectroelectrochemistry, and catalysis. He 
was a senior visiting professor of the University of Technology of Dalian (Dalian, China) and Fudan University (Shanghai, China) as well 
as Osaka University (Osaka, Japan).

Laurent Ruhlmann
*Institut de Chimie, UMR 7177, Université de Strasbourg,4 rue Blaise Pascal, 67000, Strasbourg, France

(Photo)redox-switchable platforms and/or photoactive materials
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Greater than 80% of drugs and biologically active natural products are nitrogen- or oxygen-based, and many of 
these exist as nitrogen or oxygen heterocycles.  While many such drugs and natural products are also chiral, 
relatively few contain chiral nitrogen/oxygen heterocycles, a limitation that is due in large part to a lack of 

effective and broadly applicable methods for their preparation.  However, as drug development moves away from the 
use of unsaturated (flat), structurally simple achiral compounds and seeks out more stereochemically sophisticated 
chiral compounds having higher degrees of saturation, the need for methods for the synthesis of chiral nitrogen/oxygen 
heterocycles has become increasingly important.  We have developed stereocontrolled synthetic approaches to a wide 
range of saturated and partially saturated chiral nitrogen/oxygen heterocycles through the use of two newly developed 
azoalkene-based moieties, the details of which are described herein. 

Biography
Don M. Coltart obtained his Master’s degree from the University of Manitoba under the supervision of Professor James L. Charlton, 
and he then joined the research group of Professor Derrick L. J. Clive at the University of Alberta where he obtained his Ph.D.  His 
postdoctoral work was conducted at the Memorial Sloan-Kettering Cancer Center as an NSERC, AHFMR, and CRI Scholar under 
the supervision of Professor Samuel J. Danishefsky.  Don began his independent career at Duke University in 2004 and moved to 
the University of Houston in 2012 where he is an associate professor.  His research group studies the development of methods for 
asymmetric carbon–carbon bond formation, the application of those methods to the total synthesis of structurally complex biologically 
active natural products, and the study of those compounds in biological systems.

Don M. Coltart
University of Houston, Department of Chemistry, Houston, Texas, USA 

Stereocontrolled Synthesis of Chiral N- and O-Heterocycles
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On Similarity of Seismo Magnetic Field and Pressure head fractal dimension for Characterizing 
Shajara Reservoirs of the Permo-Carboniferous Shajara Formation, Saudi Arabia 
Khalid Elyas Mohamed Elameen Alkhidir
King Saud University, Saudi Arabia, Department of Petroleum and Natural Gas Engineering, College of Engineering

The quality of a reservoir can be defined in details by the application of seismo magnetic field fractal dimension. The aim 
of this research is to calculate fractal dimension from the relationship among seismo magnetic field, maximum seismo 
magnetic field and wetting phase saturation and to approve it by the fractal dimension derived from the relationship 
among pressure head, inverse of pressure head and wetting phase saturation. In this research, porosity was measured on 
real collected sandstone samples and permeability was calculated theoretically from capillary pressure profile measured 
by mercury intrusion techniques. Two equations for calculating the fractal dimensions have been employed. The first 
one describes the functional relationship between wetting phase saturation, seismo magnetic field, maximum seismo 
magnetic field and fractal dimension. The second equation denotes to the wetting phase saturation as a function of 
pressure head, inverse pressure head and the fractal dimension. Two procedures for obtaining the fractal dimension have 
been developed. The first procedure was completed by plotting the logarithm of the ratio between seismo magnetic field 
and maximum seismo magnetic field versus logarithm wetting phase saturation. The slope of the first procedure = 3- 
Df (fractal dimension). The second procedure for gaining the fractal dimension was finalized by plotting the logarithm 
of pressure head and inverse pressure head versus the logarithm of wetting phase saturation. The slope of the second 
procedure = Df -3. On the basis of the obtained results of the created stratigraphic column and the acquired values of the 
fractal dimension, the sandstones of the Shajara reservoirs of the Shajara Formation were divided here into three units. 
The gained units from bottom to top are: Lower Shajara Seismo magnetic field Fractal Dimension Unit, Middle Shajara 
Seismo magnetic field Fractal Dimension Unit, and Upper Shajara Seismo magnetic field Fractal Dimension Unit. The 
fractal dimension was found to increase with increasing permeability and grain size.   

Biography
Khalid Elyas Mohamed Elameen Alkhidir is Professor at king Saud University. He did his postdoctoral research at King Saud University, 
College of Engineering, Department of Petroleum and Natural Gas Engineering, Al-Anoud Research Chair in Petroleum, enhanced oil 
recovery. He published papers in sandstone reservoirs characterization, tight carbonate reservoirs characterization, and in an enhanced 
oil recovery.
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Highly active hydrotreating catalysts for heavy gas oil over NiMo supported alumina
Yanfei Wang1*, Zhanquan Zhang, Jiayi Wang, Yinglong Yu, Yalin Zhang, Xiaoliang Yuan
*1 Petrochina Petrochemical Research Institute, Beijing, P. R. China

The increasing need for engine fuels has stimulated the oil refinery industry to process heavy crude oil containing 
a significant quantity of organic sulfur and nitrogen compounds, which must be eliminated during the process. A 
key means to remove these compounds is to develop highly active hydrotreating catalysts.

The objective of this work was to develop a highly active hydrotreating catalyst for processing heavy gas oil to provide 
qualified feedstock for hydroisomerization or hydrocracking unit. We prepared a series of phosphorus promoted NiMo 
catalysts with different kinds of alumina supports by a co-impregnation method. The enhancement in HDN activity with 
phosphorus addition could be attributed more to the effect of acidity than to the improvement in dispersion. Evaluation 
experiments for two kinds of feedstocks were performed in a trickle-bed reactor. For first VGO feedstock (N 1000 ppm) 
to produce lube base oil, the nitrogen content can be reduced to 2ppm by hydrotreating process at reaction conditions 
of 360-385 0C, 12.5 MPa, and 0.85 h-1. To produce group III base oil, which is the most valuable base oil type, through 
lube hydroprocessing, the VI of the hydrotreating product can be improved from 120 to 145 after hydrotreatment. For 
second VGO (N 2200 ppm) to provide feedstocks for hydrocracking unit, the nitrogen content can be reduced to 10 ppm 
by hydrotreating process at the reaction condiction of 375-385 0C, 12.5 MPa, and 1.2 h-1. It is obvious the prepared NiMo 
catalysts showed a good hydrotreating performance for VGO.  

Biography
Yanfei Wang was born in Jilin province, P.R. China. He received his bachelor degree in chemical engineering from Jilin University in 
2002, and obtained his Ph.D. in State key lab of supramolecular structure and materials, Jilin University in 2007. He was a postdoc 
fellow in chemical engineering of Rutgers, the state university of New Jersey till 2010. He is currently a senior engineer in Petrochina 
Petrochemical Research Institute, P. R. China. His current research interests include various hydrotreating catalysts for heavy gas oil 
applied in refinery industry.
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Analyticalmethodologiesto monitor changesrelatedtotheoxidativedegradation of peanuts
Adriana Juan-Polo1, José Bermúdez2, Soledad Prats1, Salvador Maestre1, Ana Beltrán1

1AnalyticalChemistry, Nutrition and FoodSciencesDepartment, Faculty of Sciences, University of Alicante, Ctra. S.Vicente del Raspeig, s/n 03690- San 
Vicente del Raspeig – Alicante, Spain
2Packaging, Transport and LogisticsResearch Center (ITENE), Parque Tecnológico, C/ Albert Einstein, 1. 46980 Paterna - Valencia, Spain

Peanuts are one of themostconsumednuts in theworldduetotheirorganolepticcharacteristics and nutritionalvalue. 
In 2017, China grewabout 17 milliontonnes, representingapproximately 40 % of worldproduction of peanuts. 
Theirhighcontent in unsaturatedfattyacidsisone of thestrengths of peanuts, so theirinclusion in thediet can 

preventsome cardiovascular diseases. However, thischaracteristicmakespeanutshighly susceptible tooxidation, 
reducingtheirnutritionalvalue and generating, at thesame time, undesirablesmells and flavours, whichlimitstheshelflife 
of theproduct and makesits post- harvestmanagementdifficult.

Thispresentation shows some of theresultsobtained as part of a widerresearchprojectwhichinvestigatesdifferentways 
of extendingtheshelf-life of packaged peanuts. The communication is focused on the optimization of some analytical 
methodologies to monitor changes related to the oxidativede gradation of peanutsover time. Peanuts oil extraction was 
carried out using two different approaches: a solvent-based extraction and pressure driven extraction with a domestic oil 
press. Results indicate that oxidation was enhanced forthe extracted oil compared to the ground peanuts. In addition the 
use of a domestic oil pressal though is less efficient procedure reduces the use of chemicals, speeds up the oil sample 
extraction for characterization purposes.

Consequently, samples were oxidized at 70 ºC. Changes that took place both in whole ground peanuts as well as in the 
fatty fraction of seeds were monitored over time (i.e., days 0, 2,4,8, 11, 15 and 20).Different physico chemical properties 
such as fattyacids and to copherol contents, p-anisidinevalue, FTIR and DSC analysis were measured. A decrease in 
fatty acid and to copherol content, anincrease in the p-anisidine value and changes in the FTIR and DSC bands indicated 
degradation of the samples.

Biography
Adriana Juan-Polo currently carries out her Ph.D. in the Analytical Chemistry, Nutrition and Food Science department at University of 
Alicante. She has been working in thearea of Food Chemistry and she has expertise in analysing metals in food samples byusing ICP-
AES and analysing pharmaceuticals in lettucesbyusign UPLC-QToFanalytical techniques. This latter research was developed at CSIC 
in Barcelona, whileshewasstudying a master in Analytical Chemistry.
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Characterization of activated carbon from a water treatment filter using acoustic emission analysis
Thayset Mariño Peacok1, Harold Crespo Sariol1, Jan Yperman2, Ángel Sánchez Roca1, Robert Carleer2, Guy Reggers2  
1 Faculty of Chemical Engineering, Applied Acoustic Laboratory, Universidad de Oriente, Cuba
2 Research group of Applied and Analytical Chemistry, Hasselt University, Belgium

Proper granular activated carbon (GAC) characterization demands special equipment and high-tech laboratory 
infrastructure. Acoustic emission analysis (AEA) represents an emergent technique to characterize GAC, using 
the sound produced by bubbles escaping from the GAC pores. The purpose of this study is to determine the 

exhaustion profile in a water treatment filter using AEA leading to the optimization in the GAC management.  Five 
samples of GAC obtained at different depths of a target fix bed filter have been evaluated in a specific set-up. The AEA 
analyses were performed in a frequency range of 3.5-25.6kHz. Minnaert equation was used to estimate the diameter of 
the bubbles produced from the GAC structure. Gilbert transform was used to process the acoustical signals. Based on 
the acoustic parameters of the obtained signals such as the area under the envelope curve and their maximum peaks, the 
exhaustion profile of the GAC in the water filter was calculated. Spectrograms were also used applying segmentation 
methods and confirming the different exhaustion levels. AEA allows to stablish a correct management strategy if is 
applied during the exploitation of the GAC because part of this material could still have adsorptive capacity which could 
be reused in the process instead of being consider exhausted according to the quality of the filtered water. AEA results 
are discussed in terms of adsorption mechanisms and correlated with TGA, ash content and XRF analyses. The proposed 
AEA can be performed in an easier, less expensive and time consuming way in comparison with classical techniques. 

Biography
Thayset Mariño Peacok has her expertise in evaluation of acoustic emission analysis (AEA) of porous material. Her research is focused 
in the optimization and exploitation of the potentialities of AEA to estimate properties from porous materials such as activated carbon, 
zeolites and catalysts in different industrial scenarios which is part of her current work. She has published scientific articles concerning 
to this topic.

Thayset Mariño Peacok et al., JGCEPT an open access journal, 2:1



CHEMISTRY CONFERENCE–2019



Page 33

2nd EURO CHEMISTRY 
CONFERENCE
June 17-19, 2019 | Valencia, Spain

DAY 
2

Poster

Presentations



Page 34

Global Chemical Engineering & Process Technology
JGCEPT an open access journal (Volume 2 Issue 1)

2ND EURO CHEMISTRY CONFERENCE
June 17-19, 2019 | Valencia, Spain

Chemistry Conference 2019
June 17-19, 2019

Chemistry Conference 2019
June 17-19, 2019

Quantitative Structure-Toxicity Relationship Analysis of 17-Picolyl and 17-Picolinylidene 
Androstane Derivatives with Anticancer Potential 
Strahinja Kovačević1, Milica Karadžić1, Sanja Podunavac-Kuzmanović1, Lidija Jevrić1, Gordana Ćetković1, Jasna Čanadanović-Brunet1, Jovana Ajduković2

1University of Novi Sad, Faculty of Technology Novi Sad, Novi Sad, Serbia
2University of Novi Sad, Faculty of Sciences, Novi Sad, Serbia

The main aim of the present study is to analyze the correlations between structural characteristics of 17(α)-picolyl 
and 17(E)-picolinylidene androstane derivatives and the descriptors of their toxicity. The set of 24 compounds 
has been analyzed (eleven 17(α)-picolyl and thirteen 17(E)-picolinylidene derivatives). It has been proven that 

these androstane derivatives have significant anticancer potential toward prostate and breast cancer cell lines, therefore 
in the first step it is important to examin their in silico toxicity prior to in vivo studies. The 2D molecular structures of 
the analyzed compounds have been drawn by ChemDraw 12.0 software, while the 3D structures have been modelled 
by ChemBio3D 12. program. Afterwards, the compounds have been submitted to toxicity prediction by PreADMET 
and vNN software. The calucated predictions of the toxicity of the studied derivatives have been both descriptive and 
numerical, so the correlations between numerical values and various molecular 2D and 3D descriptors (absorption, 
distribution, metabolism and excretion (ADME) descriptors, lipophilicity and physicochemical descriptors) have been 
examined. The Quantitative Structure-Toxicity Relationship (QSTR) models have been studied applying various linear 
and non-linear regression approaches, including univariate and multivariate linear regression, principal component 
regression, partial least squares regression, as well as artificial neural networks as a non-linear regression method. The 
established QSTR models have been validated by leave-one-out (LOO) cross-validation (CV) approach. The studied 
compounds have been ranked applying the Sum of Ranking Differences (SRD) approach. The obtained results could 
be considered to be guidelines for selection of the most prominent androstane derivatives suitable for clinical studies.

Biography
Sanja Podunavac-Kuzmanović, Ph.D. is a full-time professor at the Department of Applied and Engineering Chemistry, Faculty of 
Technology Novi Sad, University of Novi Sad and vice-rector for education at the University of Novi Sad. She gained her Ph.D. in 
Chemistry at Faculty of Sciences, University of Novi Sad. She is a professor of General and Inorganic Chemistry, Chemometrics, 
Laboratories for Quality Control, Chemistry of Coordination Compounds, and Computational Modeling of Molecules. Her research 
interests center on molecular modeling and development of quantitative structure-activity relationship (QSAR) models, including the 
chemometric analysis of biologically active compounds.
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Synthesis of nano-porous Rutile Titanium Dioxide for heat-resistant sealants
L. G. Gerasimova, M. V. Maslova, E.S. Shchukina
Institute of Chemistry and Technology of Rare Elements and Mineral Raw Materials, Kola Science Centre, Russian Academy of Science, Apatity, Murmansk 
region, Russia

For the development of modern industries the need to create new grades of nano-sized titanium dioxide forspecial 
application has been arisen. Titanium dioxide as rutileis a component inmany types of sealing and protective 
materials.It improves the mechanical properties and heat resistance of the sealantsas well as resistance to radiation 

exposure. Titanium-contained solid (NH4)2TiO(SO4)2•H2O (ATS) with 20.5% TiO2 was used a precursor for rutile 
obtaining. 

The mechanism and kinetics of ATS thermolysis have been studied and it was found that over the temperature range 
from 500oC to 900°C anatase phase is formed.For transformation anatase to rutile special additives should be used. New 
approach based on mechanoactivation of anatase has been found. Due to the high-energy effect ofplanetary mill the 
anatase crystal structure is disordered providingrelease sulphur compounds which hinderrutile formation.Calcination of 
the product at 850oC lead to rutile obtainingaccording to the scheme: anatase-brookit-rutile. 

The morphological and structural features of intermediate and final products have been studied. It has been established 
that the surface area of rutile is approximately 2 times larger (up to 5 m2/g) than that of the standard rutile. The pore 
system consists of mesopores averaging 20–30 nm in size thatcreates favorable conditions for the transport of organic 
binder into the particles. Nano-sized rutile particles provide a high degree of adhesion with a binder and improvethe 
functional properties of the materials, in particular,resistance to shear and direct pull of the adhesive or sealers at elevated 
operating temperatures. 
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Hyperaccumulation of rhenium by plants
Ermakov Vadim Viktorovich, Ludmila Borisova, Vladimir Safonov, Berezkin Viktor Yurievich
Vernadky Institute of Geochemistry and analytical chemistry, Russian Federation

Using radiochemical (186Re) and ICP-mass-spectral methods, hyperconcentration of rhenium by plants was 
established both in laboratory and in field conditions. On the example of pink geranium (Pelargonium L'herit) 
it is shown that the degree of accumulation of 186Re by means of  leaves of the plant corresponds to a geometric 

progression

By means of chromatographic, IR and EPR methods of research of extracts from leaves of plants it is revealed that 
rhenium is present generally in the form of perrenate ion and partially recovers to Re (VI).

In determining rhenium in waters, soils and plants of W-Mo, Mo-Cu ore occurrences of the North Caucasus and Eastern 
Transbaikalia, selective accumulation of rhenium by plants was found, especially at its increased content in soils and 
at high soil moisture. The most interesting results were obtained by selective analysis of plants that sampled at one of 
the sites of Zhireken quarry. Maximum rhenium concentrations were found in cowberry (Vaccinium vitis idaeae L) 
and sage-brush (Artemisia scoparia WALDST. & KIT.) leaves (up to 60 mg/kg), which is 1000 times higher than the 
background values. 

Biography
Berezkin Viktor Yurievich is a Candidate of Geological & Mineralogy Sci., old scientist of the laboratory of environmental biogeochemistry. 
His main research interests includes landscape geochemistry, biogeochemistry of trace elements and radionuclides. The most known 
work on biochemistry of selenium andiodine. He is the author of the 86 articles, 1 books and official reports.
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Chiral N,N’-disubstituted thioureas as a green sulfur source for the synthesis of highly 
photoluminescent Cd0.2Zn0.8S quantum dots 
Liudmila Loghina1, Anastasia Iakovleva1, Serghei Curlat2, Fliur Macaev2, Miroslav Vlcek1

1Center of Materials and Nanotechnologies, Faculty of Chemical Technology, University of Pardubice, Pardubice, Czech Republic
2Institute of Chemistry, Academy of Sciences of Moldova, Chisinau,  Republic of Moldova

Nowadays QDs have been used in different fields such as biological labeling, optoelectronics, photovoltaics, 
sensing, and catalysis. There are a variety of approaches to the synthesis of chalcogenide QDs due to the 
requirements for the various shape, size and, as consequence,   their optical properties.

Unlike the synthesis of previously published sulfur precursors, we present new synthetic possibilities of eco-friendly 
disubstituted thioureas for the preparation of Cd0.2Zn0.8S QDs. On the basis of natural sources such as L-valine, L-leucine 
and (+)-3-carene, the corresponding β-amino alcohols were obtained and further converted to N,N’-disubstituted 
thioureas by reaction with isothiocyanates. Synthesis of Cd0.2Zn0.8S QDs was carried out in an organic dispersion 
medium with a non-coordinating solvent 1-octadecene (ODE). A solution of N,N’-disubstituted thiourea in oleylamine 
(OAm) was injected to the in situ synthesized cadmium and zinc linoleates at 260 °C in Ar atmosphere. The nucleation 
and growth of nanocrystals were monitored by taking aliquots from the reaction mixture. In order to obtain comparable 
results during the synthesis of Cd0.2Zn0.8S QDs, the same reaction conditions for each of the N,N’-disubstituted thioureas 
were maintained. The structure and composition of the prepared nanopowders were determined by X-ray and EDS 
spectroscopy. TEM measurements gave evidence QDs´ shape and size variation due to the influence of various sulfur 
precursor chiral fragments nature. The availability of raw materials and simplicity of synthesis can potentially allow 
to transfer the laboratory synthesis of highly photoluminescent Cd0.2Zn0.8S QDs (quantum yield  up to 60%) into an 
industrial scale. 
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Microwave-assisted synthesis of steroidal 5-aminopyrazoles and the evaluation of their cytotoxic 
effect in vitro
Barnabás Molnár1, Gergő Mótyán1, Mohana K. Gopisetty2, Mónika Kiricsi2, Małgorzata A. Marć3, Éva A. Enyedy3 and Éva Frank1* 
1Department of Organic Chemistry, University of Szeged, Hungary
2Department of Biochemistry and Molecular Biology, University of Szeged, Hungary
3Department of Inorganic and Analytical Chemistry, University of Szeged, Hungary

Structural modification of natural sex-hormones by the incorporation of different heterocycles may alter the 
physicochemical and pharmacokinetic properties, as well as the original bioactivity of the parent compound. 
5-Aminopyrazoles represent an important class of five-membered N-containing heterocycles in view of the broad 

spectrum of their bioactivity. Over the past decades, several sex hormone-derived pyrazol(in)es have showed a more 
marked antitumor activity rather than their expected hormonal effect. The objective of the present study was to develop 
a multistep synthetic route for the preparation of novel ring D-fused 5-aminopyrazoles (4a-h) in the androstane series 
involving a microwave (MW)-assisted heterocyclization of a steroidal β-ketonitrile (3) with different arylhydrazines 
as the key step. The ring closures were found to be affected by the electron demand of the substituent R present on 
the aromatic moiety of the reagents. Proton dissociation processes of the heterocycles were investigated by UV-
visible spectrophotometric titrations in aqueous solution to reveal the actual chemical forms at physiological pH. The 
cytotoxicity of the compounds were screened in vitro on different human cancer cell lines, along with a non-cancerous 
cell line. 
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Synthesis and anti-cancer activity of novel dihydrotestosterone-derived ring A-condensed pyrazoles
Gergő Mótyán1, Mohana K. Gopisetty2, István Zupkó3, Mónika Kiricsi2 and Éva Frank1*

1Department of Organic Chemistry, University of Szeged, Hungary
2Department of Biochemistry and Molecular Biology, University of Szeged, Hungary
3Department of Pharmacodynamics and Biopharmacy, University of Szeged, Hungary

Among the five-membered N-containing heterocycles, pyrazoles represent important scaffolds in heterocyclic 
chemistry research in view of the potentially high bioactivity profile. Therefore, synthesis of novel ring A-fused 
arylpyrazoles of dihydrotestosterone (DHT) was carried out in a regioselective manner under facile reaction 

conditions. Aldol condensation of DHT with acetaldehyde afforded a 2-ethylidene derivative, which reacted with 
different arylhydrazines in the presence of iodine via microwave-assisted oxidative cyclization reactions. The 17-keto 
analogs (2a–j) of steroidal pyrazoles were also synthesized by simple oxidation in order to enlarge the compound library 
available for pharmacological studies and to obtain structure–activity relationship. The antiproliferative activities of the 
structurally related steroidal heteroaromatic compounds were tested in vitro on human cervical and breast adenocarcinoma 
cell lines and on androgen-independent malignant prostate carcinoma cell lines. From primary cytotoxicity screens and 
IC50 assessment, we identified a structure–function relationship, which showed cancer cell specific cytotoxicity over 
non-cancerous MRC-5 cells. Furthermore, the proapoptotic effects of selected derivatives were verified on androgen 
therapy refractive p53-deficient PC-3 cells. Our results indicate that the tested DHT derivatives induce apoptosis and 
the formation of polyploid PC-3 cells. 
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Biosorption of rare earth elements using microbial biomass as a “green technology” for strategic 
minerals recovery and separation
Ellen Cristine Giese*, Gisele Heidelmann, Fábio Gonçalves, Nice Coimbra
*Center for Mineral Technology, CETEM, Pedro Calmon 900, CEP 21941-908, Rio de Janeiro, RJ, Brazil

Biosorption processes are highly relevant in the environment and conventional biotreatment processes. Biosorption 
is a physicochemical and metabolically-independent biological process based on a variety of mechanisms 
including absorption, adsorption, ion exchange, surface complexation and precipitation. The high similarity 

of rare earth elements (REE), critical minerals to the high-end technology sector; due to the nature of their electronic 
configurations, increases the difficulty and costs of the development of chemical processes of REE separation and 
recovery. Biosorption has been aimed at the recovery of REE from aqueous solution as a promising cost-effective 
clean-up green technology in an alternative to classical hydrometallurgical methods involving acid leaching and solvent 
extraction. In this study, the biosorption of lanthanum and samarium ions on free or immobilized cells from microalgae, 
bacteria and fungi strains has been evaluated in batch experiments to determine the potential of this different biomass 
in REE recovery and separation. Bacterial and microalgae cells were immobilized in calcium alginate beads following 
the cross-linking technique. The maximum removal efficiency (<90 %) was similar for both systems using different 
microbial biomasses. When free cells were used, the sorption equilibrium was reached in 10 min, but with immobilized 
cells, it took 60 min as a consequence of REE diffusion. We conclude that biosorption could be an eco-friendly technology 
for the recovery and separation of strategical minerals from aqueous solutions. 

Financial support: National Council for Scientific and Technological Development (CNPq-Brazil). 
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From [Mo7O24]2- to Anderson-type anion [CoII(OH)6Mo6O18]4− in presence of [Co(ox)
(NH3)4](NO3) and under hydrothermal conditions

Marina Cindrić1, Vladimir Stilinović1, Vladimir Damjanović1, Dino Kuzman1, Senada Muratović2, Dijana Žilić2, Višnja Vrdoljak1
1Universityof Zagreb, Faculty of Science, Department of Chemistry, Zagreb, Croatia
2 Ruđer Bošković Institute, Bijenička cesta 54, Zagreb, Croatia

The self-assembly processes and different type of interactions of [MoO4]2- anions, along with their 
transformation to higher species, have been identified as the main driving forces responsible for the formation 
of polyoxomolybdates (POMos). The syntheses of these discrete anionic metal oxygen clusters are examples 

of modern crystal engineering. The main challenge behind practical crystal engineering is the fact that properties and 
performance of solid materials can be controlled by specific features of the molecules or ions that make up a particular 
material. In our previous works1 we have postulated that the reaction conditions  and hydrogen bonding capacity of 
counter ions are the most important factors that induce the diverse polyoxalatooxomolybdate anions during the self-
assembly process of {MoO4} units. We have also successfully applied for the first time liquid-assisted ball milling 
followed by vapour-assisted aging for the synthesis of POMos.2 This mechanochemical approach has enabled   us   the   
identification of reaction intermediates,  coordination polymer with {NaMo7O24} and heptamolybdate {Mo7O24} 
unit, respectivelly, as the primary condensation products of [MoO4]2− anions into the {Mo7O24(μ-Mo8O26)
Mo7O24} in the presence of [Co(en)3]3+ counterion.2 These results stimulated us to explore hydrothermal reactions of 
K2[MoO3(C2O4)]·H2O, [(n-C4H9)4N]2[Mo6O19], [(n-C4H9)4N]4[Mo8O26] or (NH4)6[Mo7O24]·4H2O with 
[Co(C2O4)(NH3)4](NO3) at pH = 5−6, yielded four new compounds having different nuclearity and composition: 
[CoIII(C2O4)(NH3)4]3[(NH3)4CoIIIC2O4CoII(H2O)4][Mo7O24], [CoIII(C2O4)(NH3)4]2[MoO4]·H2O, [CoIII(C2O4)
(NH3)4]3(NH4)[CoIIMo6(OH)6O18]·6H2O,

[CoIII(C2O4)(NH3)4]6[Mo7O24]·6H2O and two polymorphic form of 
[CoIIIC2O4(NH3)4]2[CoII(C2O4)2(H2O)2]·4H2O.
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Comparative characterization of surface energies of new and spent transition metal catalysts by 
inverse gas chromatography
Fruzsina Gerencsér1, Jenő Hancsók2 and András Dallos1* 
1* Department of Chemistry, University of Pannonia, Hungary
2 MOL Department of Hydrocarbon and Coal Processing, University of Pannonia, Hungary

The aim of these SEA measurements was the comparative characterization of surface energies of new and spent 
transition metal catalysts for a quantitative recording of catalyst decay. Experiments were carried out on phosphate-
doped NiMo/Al2O3 catalysts, which are applied in the production of engine fuels with high hydrogen content 

in their molecular structures obtained by special hydrocracking processes using alternative fuel components from bio 
resources. Inverse gas chromatography was employed as a reliable method for surface energy analysis of the catalysts. 
Dispersive and specific (acidic and basic) surface energy heterogeneity profiles and distributions of the catalysts were 
determined by the unique energy mapping of the SEA technique.

The surface energy mapping and the heterogeneity profiles of the catalyst samples indicated that the values of the 
dispersive and specific components of the surface energy of the new and spent catalysts decrease as a function of surface 
coverage indicating the presence of different adsorption sites and proving the slightly heterogeneous energy character 
of the catalysts. However, the values of the dispersive and surface energies of the new catalyst are two times higher 
than those of the spent catalyst, showing the high ability of the new catalyst to build strong physical long range Lifshitz 
– van der Waals and specific interactions. The relatively high values of dispersive and specific surface energies can be 
attributed to a large nonpolar and polar interaction potential of the new catalyst, which explains its high activity.This 
work was supported by the project GINOP-2.3.2-15-2016-00053. 
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Synthesis and luminescent properties of europium diiodide coordinated withperfluorinated 
2-mercaptobenzothiazolate ligands
Liubov I. Silantyeva1, Vasily A. Ilichev1, Anton F. Rogozhin1, Andrey S. Shavyrin1, Artem N. Yablonskiy2, Roman V. Rumyantcev1, Georgy K. Fukin1 and 
Mikhail N. Bochkarev1

1 G. A. Razuvaev Institute of Organometallic Chemistry of Russian Academy of Sciences, Nizhny Novgorod, Russian Federation
2 The Institute for Physics of Microstructures of Russian Academy of Sciences, Nizhny Novgorod region, Russian Federation

As is known, luminescence of lanthanides is widely used in various fields, such as energy conversion materials, 
scintillation, bioimaging, laser generation, OLED, and many others. The lanthanide luminescence of f-d 
transitions,in contrast to f-f- transitions, is sensitive to the ligand environment and can generate luminescence 

of with various wavelength. The search for new f-d luminescent complexes of lanthanides is a problem of modern 
coordination chemistry, because the f-d luminescence is poorer studied than the f-f luminescence of lanthanide.A 
highly luminescent new complex of divalent europium with perfluorinated 2-mercaptobenzothiazolate ligands 
Li2EuI2(mbtF)2was synthesized by the reaction of  Li(mbtF) with EuI2(THF)2. The structure of the productwas confirmed 
by NMR, elemental analysis and IR spectroscopy.Both in the solid state and in the DME solution the complex exhibits 
bright green luminescence in visible regionwith λ=520 nmupon excitation by UV light(λex=365 nm) at room temperature.
In the photoluminescentspectrum of the complex there are two bands: 440 and 520 nm. Thetime-resolved luminescence 
study revealed that the lifetime of the compound is about 2 mks. It is found that the luminescence of the complex also 
can be excited by X-rays. Unfortunately, the compound does not form quality crystals suitable for X-ray analysis. 
Dissolving Li2EuI2(mbtF)2 in toluene dissociatesto LiI and Eu(mbtF)2(DME) crystals which structure was determined by 
X-ray. Unlike the LiI containing complexes Eu(mbtF)2(DME) does not display the luminescence at all.

Aknowlegements: This work was supported by RSF № 18-13-00066. 
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FT IR study of cobalt chloride or nickel chloride solutions in diethylsulfoxide
Gohar A. Shahinyan* and Shiraz Markarian
Department of Chemistry, Yerevan State University, Armenia

The study of diethylsulfoxide (DESO) and its solutions shows that DESO may receive practical application due 
to some physicochemical properties, such as high polarity, dielectric constant and boiling point, as well as 
biomedical significance. On the other hand in solutions of strongly coordinating donor solvents divalent first-row 

transition-metal ions form well defined coordination clusters. Therefore the complex formation of DESO with these ions 
is of great interest. 

The interaction of CoCl2 and NiCl2 with DESO was studied via FTIR spectroscopy. Similar to dimethylsulfoxide, DESO 
is self-associating liquid. Therefore the stretching vibration of S=O group appearing in the region 1100-900 cm-1 arises 
from the different species, particularly monomer, dimer and other associated species. From FTIR spectra it was shown 
that with addition of salts the S=O stretching band shifts to lower frequencies both for CoCl2 and NiCl2 defining that the 
metal ions are coordinated via oxygen atom of S=O group. The curve fitting procedures of S=O stretching band reveal 
the formation of complexes between Co2+, Ni2+ ions and DESO. With the addition of salts the bands at 1014 and 1044 
cm-1 disappear and a new band arises at about 1007 cm-1 for both CoCl2 and NiCl2. These results show that addition of 
salt breaks the hydrogen bonds between DESO molecules resulting also the dissociation of cyclic dimeric forms, and a 
new band appears due to the complex formation between DESO and metal ions. 

Biography
Gohar A. Shahinyan is senior laboratory assistant at Chair of Physical Chemistry of Yerevan State University (YSU). She grew up in 
Armenia and received her Bachelor’s degree in 2011 and Master’s degree in 2013 from YSU. After her post-graduate study at YSU 
she obtained her Ph.D. degree from Institute of Chemical Physics after A.B. Nalbandyan NAS RA in 2017. In the meanwhile she was 
a laboratory assistant, 2010-2011, and junior researcher, 2017-2018 at Professor S.A.Markarian’s group at YSU. The field of research 
interest include molecular spectroscopy, physicochemical studies of biomolecules and colloid systems. Dr. G.Shahinyan is an author of 
19 scientific publications.

Gohar A. Shahinyan et al., JGCEPT an open access journal, 2:1



Page 45

Global Chemical Engineering & Process Technology
JGCEPT an open access journal (Volume 2 Issue 1)

2ND EURO CHEMISTRY CONFERENCE
June 17-19, 2019 | Valencia, Spain

Chemistry Conference 2019
June 17-19, 2019

Chemistry Conference 2019
June 17-19, 2019

Synthesis of Eight-Membered Cyclitols and Derivatives

Emine Salamci  
Department of Chemistry, Faculty of Sciences, Atatürk University 25240, Erzurum, Turkey 

The term cyclitol has been used to describe polyhydroxylated cycloalkanes as well as their amino or halogen derivatives. 
Many biologically important molecules and natural products

contain polyhydroxylated carbocycles.
1

A concise and efficient syntheses for two cyclooctane-1,2,3,4-tetraol2 (1) isomers and their amino and halogen deriva-
tives2,3 (2-4) have been developed starting from cis,cis-1,3- cyclooctadiene. Oxygen functionalities were introduced by 
photooxygenation. Reduction of the endoperoxide with zinc or thiourea followed by oxidation gave the corresponding 
tetraol derivatives2 (1). Mesylation of the hydroxyl groups followed by treatment with sodium azide afforded 1,4- and 
1,2-cyclooctene diazides. Oxidation of the isomeric diazides with OsO4, followed by hydrogenation of the azide groups, 
led to 3,8-diaminocyclooctane-1,2-diol (3) and 3,4-diaminocyclooctane-1,2-diols (4).4a cis-3,8-Diazidocyclooctene 
was converted into the corresponding epoxide. The acid-catalysed hydrolysis of the epoxide, and hydrogenation of the 
azide groups gave 3,8-diamino-2-chloro-cyclooctan-1-ol (3) stereospecific.4a Then, various chemical transformation of 
epoxy-2,3-diazidocyclooctane resulted in 2,3-diamino-8- chlorocyclooctan-1-ol (4) as a single product. In the second 
part of this study, the synthesis of cyclooctane diazides starting from cis,cis-1,5-cyclooctadiene afforded new diamino-
cyclooctane-1,2-diols (5).4b

Acknowledgment: The author are indebted to TUBITAK (Scientific and Technological Research Council of Turkey) 
(Grant No: 116Z449, 110T208 and 106T647) for financial support of this work.
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The effect of solvent on the photophysical properties of novel 4-aza-indole derivative
Ebru Bozkurt1* and Sengul Dilem Dogan2

1*Program of Occupational Health and Safety, Erzurum Vocational Training School, Ataturk University, 25240 Erzurum, Turkey
2Department of Pharmaceutical Basic Sciences, Faculty of Pharmacy, Erciyes University, 38039 Kayseri, Turkey

In this study, the photophysical properties of a new 4-aza-indole derivative [ethyl 1-((2-(2-ethoxy-2-oxoethyl)
pyridin-3-yl)carbamoyl)-2-hydroxy-1H-pyrrolo-[3,2-b]pyridine-3-carboxylate, compound 12] were determined in 
14 different solvents, such as toluene, diethyl ether, 1,4-dioxane, tetrahydrofuran (THF), ethyl acetate, chloroform, 

dichloromethane (DCM), N,N-dimethylformamide (DMF), dimethylsulfoxide (DMSO), acetonitrile (ACN), 
isopropanol (i-PrOH), ethanol (EtOH), methanol (MeOH), and water, at room temperature. Compound 12 exhibited 
two absorption peaks at 250–280 nm and 340–360 nm in all solvents (except DMF). Compound 12 displayed a high-
intensity fluorescence band between 405 and 417 nm in all the solvents. Blue-shifts in the absorption and fluorescence 
maxima of compound 12 were observed with increase in the solvent polarity. Depending on the solvent polarity, the 
blue-shifts in the absorption peaks of compound 12 were lower than those of the fluorescence peaks. It was suggested 
that compound 12 has no charge transfer in the ground state and that solvent–solute interactions are greater in the 
excited state. This negative solvatochromism observed indicated that the ground-state molecule is better stabilized by 
solvation than the molecule in the excited state. The formation of hydrogen bonds with increasing polarity ensured that 
the molecule is stable in the ground state. The fluorescence quantum yield and lifetime values of compound 12 were 
also determined depending on solvent polarity. The fluorescence quantum yields were rather high in all the investigated 
solvents. The fluorescence lifetime values of compound 12 were also found to be very high in all solvents.. The results 
showed that compound 12 displayed reverse solvatochromism behavior depending on the solvent polarity.
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Computer analysis of the heterogeneous surfaces using the unique fast multivariant numerical 
procedure with the new mathematical adsorption models
Mirosław Kwiatkowski, Jagoda Worek
Faculty of Energy and Fuels, AGH University of Science and Technology,  al. A. Mickiewicza 30, 30-059 Krakow, Poland

The optimal selection of the methods and conditions for the production of adsorbents and catalysts requires 
reliable and accurate description of the parameters of the heterogeneous surfaces and physico-chemical processes 
occurring on them. Many theories of the adsorption processes were developed in the past century, which assume 

different mechanisms of physico-chemical processes and various simplifications. This work presents the results of the 
application of new mathematical adsorption models with the unique numerical fast multivariate numerical identification 
procedure as the universal tool for analysing the heterogeneous surfaces. The proposed method yield a broader range of 
reliable information on the surface structure of the analysed material, which is particularly useful for the assessment of 
the impact of production process conditions and modifications on the development of both geometrical and energetic 
properties of the surface of heterogeneous catalysts. 
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Catechin act as an anti-hypertension agent in pine needle
Jian He
Key Laboratory of Systems Biomedicine (Ministry of Education), Shanghai Center for Systems Biomedicine, Shanghai Jiaotong University, 800 Dongchuan 
Road, Shanghai, 200240, China

Hypertension has been acknowledged as one of the highest risk factors leading to cardiovascular diseases (CVD). 
Angiotensin-converting enzyme (ACE) has been demonstrated as the therapeutic target for hypertension-
based CVD treatment. Anti-hypertension bioactivity ingredients screening and development has become a 

pharmaceutical treatment for the CVD. Many kinds of herbal, such as pine needle, a traditional Chinese medicine, 
have been used for the treatment of hypertension since ancient, but the bioactive agent which responsible for their 
therapeutic effectiveness are remain unclear. Therefore, screening bioactive chemicals from natural sources is still 
the most straightforward strategy for novel ACE inhibitor-based anti-hypertension agent discovery. In this study, we 
demonstrated a bioactivity-guided fractionation strategy for identifying bioactive fractions and chemicals from pine 
needle based on LC/MS assay as well as elucidating their mechanisms of pharmacological activity. And we found out 
the compound in pine needle extracts being ACE-inhibitory active is catechin. When ACE activity was assayed in rat 
tissue membranes, it was observed that catechin demonstrate ACE inhibition in kidney, lung and testes tissue. All these 
presents catechin in pine needle could be a potential cardiovascular medicine. 

Jian He, JGCEPT an open access journal, 2:1
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New approach to modeling and simulation the chemical and mass transfer processes in column 
apparatuses
Christo Boyadjiev
Institute of Chemical Engineering, Bulgarian Academy of Sciences, Sofia, Bulgaria

The classical mass transfer theory is not applicable for the modeling the mass transfer of chemical, absorption, 
adsorption and catalytic processes in column apparatuses, where the velocity distributions and interphase 
boundaries are unknown. The modeling of these processes is related with the creation of new type of convection-

diffusion models (for qualitative analysis) and average-concentration models (for quantitative analysis); where the 
surface reactions are replaced by equivalent volume reaction, while the velocity and concentration distributions are 
replaced by average velocity and concentrations. The effect of the radial non-uniformity of the velocity in the average-
concentration models is introduced by model parameters, which must be obtained experimentally.

The new convection-diffusion and average-concentration models are obtained in the cases of different processes in 
column apparatuses: simple and complicated chemical reactions, physical and chemical absorption, physical and 
chemical adsorption, heterogeneous catalytic processes (physical and chemical adsorption mechanism). These models 
are presented in the monography Chr. Boyadjiev, M. Doichinova, B. Boyadjiev, P. Popova-Krumova, “Modeling of 
Column Apparatus Processes” (Second edition), Springer-Verlag, Berlin Heidelberg, 2018.

In the cases of chemical and co-current absorption processes, two hydrodynamic situations are considered, when the 
radial velocity component is equal to zero, in the cases of an axial modification of the radial non-uniformity of the axial 
velocity component and when the radial velocity component is not equal to zero.

The use of experimental data, for the average concentrations at the column end, for a concrete process and column, 
permits to be obtained the model parameters, related with the radial non-uniformity of the velocity. These parameter 
values permit to be used the average-concentration models for modeling of different processes.. 

Christo Boyadjiev, JGCEPT an open access journal, 2:1
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Clay modified carbon electrode for electrochemical detection of ibuprofen
H. El ouafya, H. Hammania, S. Lahricha, T. EL ouafya, A. Farahia,c, M.A. El Mhammedia 
a Univ. Sultan Moulay Slimane, Laboratoire de Chimie et Modélisation Mathématique (LCMM), Faculté Polydisciplinaire, BP 145, 25 000 Khouribga, 
Morocco
bUniv. Chouaib Doukkali, Equipe d’Analyse des Micropolluants Organiques, Faculté de Sciences, Morocco
cUniv. Ibn Zohr, Equipe de Catalyse et Environnement, Faculté de Sciences, BP 8106 Cité Dakhla, Agadir, Morocco

Ibuprofen, [2-(4-Isobutylphenyl) propionic acid], is a nonsteroidal anti-inflammatory drug (NSAID) which has been 
used as an anti-inflammatory and antipyretic agent for the treatment of rheumatoid arthritis and degenerative joint 
diseases

The present study investigates the use of clay as modifier of carbon paste electrode (Clay–CPE) for the detection of 
ibuprofen. Several parameters can influence the oxidation of Ibuprofen including electrolytic solution, clay amount, 
preconcentration time and electrochemical parameters. The calibration graph obtained under the optimized conditions 
was linear in the range from 1.0 × 10-6 to 1.0 × 10-3 mol L-1 using differential pulse voltammetry. The repeatability of 
the proposed method was evaluated in terms of relative standard deviation (RSD).  The result obtained was found to be 
3.19 % after eight successive measurments. 

H. El ouafy et al., JGCEPT an open access journal, 2:1
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D-SPE with LDH coupled with Ion Chromatography for perchlorate from aqueous sample 
Amayreh Mousa 
King Fahd University of Ptroleume and Minerals, Dhahran, Saudi Arabia

In this work, three-layered double hydroxides (LDH-CO32-, LDH-NO3-, and LDH-Cl-) were synthesized and 
utilized as efficient sorbents for extraction of perchlorate in water samples. A comparative dispersive solid phase 
extraction (D-SPE) method evaluated to the performance of sorbents. The extraction conditions that affect the 

extraction enrichment factor (EF) of the target analyte from the aqueous sample was investigated and optimized. Under 
the optimized conditions, the D-SPE/LDH parameters were 20 minutes of extraction time, pH of 6 and the extraction 
temperature of 50 °C. Under the optimum conditions, excellent linearity for the analyte in the range from 0.1 to 10 
μg/L with a 0.997 of coefficients of determination (r2). Limits of detection (LODs) based on a signal-to-noise ratio of 
3 was 0.061μg/L, while the limits of quantitation (LOQ) obtained on a signal over noise (S/N) ratio of  was 0.081μg/L 
with corresponding relative standard deviations  (intra-day) from 0.7-2.2%. The relative recoveries (mean ±standard 
deviation, n=3) of perchlorate from 5 µg/L spiked of five real seawater samples collected from the different location in 
Saudi Arabia for the two extraction techniques D-SPE/LDH was in between (89.5 to 102.3±2-6.1%). The D-SPE/LDH 
coupled with IC to the determination of perchlorate concentration in five seawater samples from the different location 
in Saudi Arabia. The results of the proposed method showed that the proposed technique was simple, sensitive, highly 
selective and suitable for ultra-trace level analysis. 

Amayreh Mousa, JGCEPT an open access journal, 2:1
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Evaluation of ultrasound by direct contact on convective drying of banana (Musa paradisiaca) slices 
using Principal Component Analysis and Response Surface Methodology
Carlos E. Orrego1, Erika K. Méndez2 and Enrique J. DelaHoz3* 
1National University of Colombia, Biotechnology and Agroindustry Institute, Colombia
2,3Technological University of Bolivar, Colombia

Conventional convective drying is one of the latest techniques used to reduce the water in foods, however, due 
to the long times of exposure, these techniques can reduce quality and to generate high costs associated with 
energy. An alternative to improve efficiency in these processes is to use innovative tools such ultrasound (US) 

application by direct contact during drying, keeping nutritional content of the product with reduction in operation times.

In this study, a Box-Behnken experimental design was used to study the influence of three variables: US time-frequency, 
US power-level, and air temperature on the drying process time, apparent density, total polyphenol content and color 
difference as responses on dried banana slices. Seventeen experiments were performed. Fisher's testing was performed 
for the analysis of variance (ANOVA) for quadratic regression equations. Results of variable responses were analyzed 
according to the Response Surface Methodology, analyzing regions of operation with contour graphs. Models were 
proposed for each response, were reduced and carried out validation of the statistical models proposed. After performing 
the reduction of non-significant terms, the ANOVA analysis showed a good fit for most of the response variables.   PCA 
was performed to evaluate effect of ultrasound on quality characteristic of banana-dried slices. PCA analysis showed 
that the drying time and the apparent density of the samples was strongly related to the temperature of the process. 
Moreover, power level of the ultrasound influenced the color variation of the dried sample respecting fresh fruit. Finally, 
US time-frequency affected total polyphenol content of dried samples. 

Erika K. Méndez et al., JGCEPT an open access journal, 2:1
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Seasoned salt with poedered cereal sprouts – storage stability of bioactive properties
Gordana Ćetković, Vesna Tumbas Šaponjac, Vanja Šeregelj, Jasna Čanadanović-Brunet, Jelena Vulić, Slađana Stajčić, Lidija Jevrić, Sanja Podunavac-
Kuzmanović
Faculty of Technology Novi Sad, University of Novi Sad, Bulevar cara Lazara 1, 21000 Novi Sad, Serbia

Plants synthesize secondary metabolites as survival and adaptation mechanism. Health benefits of these metabolites 
can be transferred to the plant’s consumers. Nutritional values of leguminose, vegetable and cereal sprouts are 
recognised as outstanding dietary sources of proteins, minerals, dietary fiber, and vitamins. Especially, the contents 

of polyphenols, secondary plant metabolites, in particular, increase or are newly synthesised during sprouting. 

The design of the salt seasoned with freeze-dried powdered cereal sprouts, new healthier product, is presented in this 
study. Cereal sprouts mixture (OSM), including barley (BS), oat (OS) and wheat (WS) sprouts, previously optimized for 
the maximum total phenolic content (TPh=482.82 mg GAE/100 g) and antioxidant capacity (AC=797.97 µmol TE/100 
g), was composed of 92.9% BS, 0% OS and 7.1% WS. OSM was mixed with salt (1:2) and stored in transparent and amber 
bottles for six months. Seasoned salts and OSM stored in amber bottles, protected from light, had significantly better 
(p<0.05) colour (ΔE*=16.27 and 15.31, respectively), TPh (37.98% and 71.69%, respectively) and AC (58.84% and 
81.44%, respectively) retention after 6 months of storage. Despite bioactive compound degradation upon light exposure 
and storage, seasoned salts remained rich in phenolics and preserved antioxidant activity and colour characteristics. The 
results of this study show that powdered cereal sprouts could be used for fortifiying food products due to their bioactive 
potential. Therefore, seasoned salt presents new healthier product lower in NaCl content. 

Gordana Ćetković et al., JGCEPT an open access journal, 2:1
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Assessment of electron densities in aromatic molecules from experiment and theory: π-Hydrogen 
bonding and ab initio computations
Boris Galabov
Department of Chemistry and Pharmacy, University of Sofia, Sofia 1164, Bulgaria

The shifts of O-H stretching vibration frequencies upon π-hydrogen bonding between substituted phenols and 
aromatic molecules is shown to provide an experimental measure of the electron densities over the aromatic ring. 
Comparative experimental and theoretical investigation of the formation of π-hydrogen-bonded complexes of 

benzene and hexamethylbenzene (HMB) with series of substituted phenols reveals the increased electron density over 
the HMB ring, resulting from the methyl hyperconjugative effects.  Density functional theory computations (B3LYP, 
ωB97X-D methods) and MP2 ab initio computations predict with a remarkable accuracy the variation of the O-H 
stretching vibration frequencies upon π-hydrogen bonding.  The shifts of phenol O-H stretching vibration frequencies 
[Δν(OH)exp] upon π-hydrogen bonding with aromatic compounds is proposed as a spectroscopic probe of the reactivity 
of aromatic substrates towards electrophiles. The methodology is applied in rationalizing reactivity trends for the BF3 
catalyzed nitration by methylnitrate in nitromethane of 20 aromatic reactants.  

The performance of four frequently employed population analysis methods (Mulliken, NPA, Hirshfeld, QTAIM) is 
assessed by comparisons with experimental kinetic parameters for substituted benzene derivatives. The analysis is based 
on the expected dependence between site reactivities and electron densities at the respective ring carbon atoms. 

Boris Galabov, JGCEPT an open access journal, 2:1
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X-ray absorption method (XRAm), an alternative method for determining the exhausting degree of 
different layers in activated carbon filters
Jeamichel Puente Torres1, Harold Crespo Sariol2, Jan Yperman3*, Peter Adriaensens3, Robert Carleer3 Thayset Mariño Peacok2, Ángel Brito Sauvanell2, 
Elsy Thijssen3, Guy Reggers3, Tom Haeldermans3 and Pieter Samyn3

1-Faculty of Electrical Engineering, Universidad de Oriente, Santiago de Cuba, Cuba
2-Faculty of Chemical Engineering, Energetic Efficiency Center, Universidad de Oriente, Santiago de Cuba, Cuba
3-Research group of Applied and Analytical Chemistry, Hasselt University, Agoralaan building D, 3590 Diepenbeek Belgium

Analytical methods based on X-Ray radiation proved to be reliable and sensitive techniques to study activated 
carbons (ACs). An X-Ray absorption analysis based on digital radiographic images (XRAm) is applied for 
the determination of the exhaustion degree at different layers in granular activated carbon (GAC) filters. The 

results of the XRA-method were successfully correlated with X-Ray Fluorescence (XRF), TGA, Elemental analysis 
(EA), SEM, TD-GC/MS, ATR-FTIR, X Ray Diffraction (XRD) and Nuclear Magnetic Resonance relaxometry (NMR) 
analyses. It was demonstrated that the XRA-method is a fast and reliable analytical tool to give indirect information on 
the exhaustion degree of GAC at different layers and is succesfully correlated with the results of the other analytical 
techniques, rather dealing with the composition and morphology of exhausted GAC. The proposed method opens 
possibilities to improve the management and economical use of the activated carbon at industrial scale. This method 
is applicable to determine the saturation degree of all kinds of adsorbents used in the removal of organic and inorganic 
compounds like dyes, pharmaceuticals and heavy metals in waste waters. 

Jeamichel Puente Torres et al., JGCEPT an open access journal, 2:1
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Electrochemical synthesis of oxide and sulphide semiconductor thin films: their characterizations 
and applications
Bibhuti Bhushan Show
Department of Chemistry, Jadavpur University, Kolkata, West Bengal, India 

Semiconducting materials, mainly in the form of thin films, have immense importance in present day science 
and technology. We can find vast applications of semiconducting materials in solar photovoltaic cells, sensors, 
radar technology, and infrared cameras for night vision, lasers, several electronic devices like diodes, transistors, 

memory storage devices etc. Polycrystalline thin films are prepared mainly by physical, chemical and electrochemical 
techniques. The beauty of electrochemical process lies in its simplicity, and of course, in its cost effectiveness. Here, 
the author has specifically aimed to develop some important materials like CuO, α-Fe2O3, FeS, FeS2, SnS, Cu2ZnSnS4 
etc by applying both the two electrode galvanic technique and the three electrode electrochemical techniques, to obtain 
semiconducting films which are prepared in an eco-friendly manner and are reproducible as well as commercially 
viable. The morphology, composition, and optical properties were characterized by XRD, FESEM, HRTEM, UV-Vis, 
Photoluminescence, Raman, FT-IR, EPR and electrical measurements by two and four probe I-V techniques. They were 
also found to be applicable either as photocatalysts, electrocatalysts or as materials for photoelectrochemical (PEC) solar 
cells. The development of a facile and green chemical route for the preparation of a well crystallized and stable electrode 
material still remains a challenge for the fabrication of solid-solid/solid-liquid junction devices. 

Bibhuti Bhushan Show, JGCEPT an open access journal, 2:1
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