2nd International Environmental Chemistry Congress
Dear Colleagues,
We are very proud to organize our second congress by the Turkish Chemists Society under the title of
Environmental Chemistry. As will be remembered, we organized our first congress last year with the title
of 1st Eurasian Environmental Chemistry Congress. This year, the second of our congress was held under
the “2nd International Environmental Chemistry Congress (EnviroChem)”. We would like to announce that
we will continue under this name in the coming years.
Three university namely, Hacettepe University, Karadeniz Technical University and Muğla Sıtkı Koçman
University were the organizers. Scientific meetings are the funfair of the scientists. Conferences feature
panel discussion of studies in a professional way, publication of new results and create new ideas as well
as meeting new people.
The main purpose of this meeting was to establish a warm environment to share cutting-edge information
on developments in all areas of Environmental Chemistry research. The conference aims to bring together
the researchers from the entire spectrum of the multi-disciplinary fields of environmental chemistry and
establish effective means of communication between them. This year we have colleagues from Algeria,
Azerbaijan, Bulgaria, France, Germany, Greece, Hungary, Jordan, Morocco, Pakistan, Tunisia and Turkey.
As a multi discipliner area researcher from natural sciences, engineering and industry have presented
their work. We have 10 invited speakers from different disciplines and almost more than 100 researcher
presented their work as oral or poster presentation.
It was a hard work and we did our best to host you in beautiful city Antalya. On behalf of organizing
committee members I like to thank you all you all joining us, spending your time and energy. As an integral
and significant part of this conference, your attendance added great value. I also like to thank many people
who helped us in various ways in the organization. Apart from these I especially thank to Local Organizing
Committee and our graduate students who have spent their energy for the success of this meeting. We
thank to Mirage Park Resort (Göynük, Kemer, Antalya/Turkey) for their excellent service.
Best regards.
Prof. Bekir SALİH (Chair)
Assoc. Prof. Ali ALKAN (Co-Chair)
Assoc. Prof. Ahmet DEMİRAK (Co-Chair)
November, 2019
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Investigation of Water Pollution and Environmental Risk Occurred by
Pharmaceutically Active Compounds
Gabor Maasza, Matyas Mayerb, Zita Zrinyia, Eva Molnara, Monika Kuzmab,
Istvan Fodora, Péter Takácsc and Zsolt Pirgera
a

NAP Adaptive Neuroethology, Department of Experimental Zoology, Balaton Limnological Institute, MTA-Centre
for Ecological Research, 8237 Tihany, Hungary
b
Department of Forensic Medicine, Medical School, University of Pecs, 7624 Pecs, Hungary
c
Department of Hydrozoology, Balaton Limnological Institute, MTA-Centre for Ecological Research, 8237 Tihany,
Hungary.
maasz.gabor@okologia.mta.hu

Aquatic systems around the world face with serious threats by anthropogenic contaminants such as
Endocrine Disrupting Chemicals (EDC) and pharmaceutically active compounds (PhACs) due to the
widespread use of these compounds. Current wastewater treatment plants (WWTP) were also not
designed for the totally removal of these agents. The effluents of WWTP are received by streams and
rivers thereby the pollutants may enter the natural waters including the Lake Balaton which is the largest
shallow lake in Europe. The release PhACs into aquatic ecosystems poses an environmental risk resulting
in a chronic exposure of non-target organisms. Our aim was the quantitative determination of the PhACs
in the catchment area of Lake Balaton.
69 out of the traced 134 chemical compounds were detected during the survey including 15 PhACs which
were observed from natural waters for the first time. The WWTP loads have a major role in the PhAC
contamination of the studied area; at the same time, the mass tourism induced PhAC contamination was
also detectable. Furthermore, the impact of tourism was indicated by elevated concentrations of
recreational substances in the touristic season affecting the water quality of this important summer
holiday destination.
The environmental chemistry provides data to the environmental and health risk assessments.
Furthermore, the exact determination of the water’s loading condition may contribute to the preservation
of the appropriate water quality.
This work was supported by PD-OTKA grants No. 124161 (MG), No. 115801(TP), National Brain Project No.
2017-1.2.1-NKP-2017-00002 (PZ), Bolyai Foundation No. BO/00952/16/8 (PZ), BO/0022/18/8 (TP),
Ministry of National Development and Lake Balaton Development Council No. NFPF/248/2016NFM_SZERZ.
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The Biouptake and Toxicity of Arsenic Species on the Green Microalga
Chlorella Salina in Seawater
Irina Karadjovaa and Metody Karadjovb
a

Faculty of chemistry and pharmacy, University of Sofia “St. Kliment Ohridski” 1 blv J. Bourchier, Sofia 1164,
Bulgaria
b
Institute of geology “Strashimir Dimitrov”, Bulgarian Academy of Sciences, Akad. G. Bonchev St. bl.24, Sofia,
Bulgaria
Karadjova@chem.uni-sofia.bg

Arsenic has acomplex biogeochemistry in marine environments that determines its speciation,
bioavailability, and toxicity to microorganisms.
The present study focuses on the biouptake, biotransformations, and toxicity of arsenic species on the
marine green alga Chlorella salina in seawater from the Bulgarian Black Sea coast. Specific research goals
included: (i) determining the toxicity of inorganic and organic forms of As on Chlorella salina; (ii)
quantifying the biouptake of the different arsenic species; and (iii) characterizing the cellular
biotransformation of As.
Chlorella salina growth and bioassays: Unicellular estuarine algae C. salina (Chlorophyta), strain CCAP
211/25) was obtained fromthe Culture Collection of Algae and Protozoa, The Scottish Association for
Marine Science, Dunstaffnage Marine Laboratory, Scotland. Algae were cultured in f/2 medium diluted
with Black Sea water that had been sampled near Bourgas (pH 8.1). Both algal cell density and in vivo
fluorescence were measured in the presence of the four As species. The algal cell density was measured
with a Coulter particle counter (Multisizer III, 50 µm aperture, Bekman Coulter) throughout the growth
period in natural seawater spiked with increasing concentrations of As species (5nM to 5 mM). In parallel,
in vivo fluorescencewasmeasured by means of a dual scanning microplate spectrofluorometer (SRECTRA
max Gemini XS, Molecular Devices). The intracellular content of total arsenic and arsenic species was
determined by graphite furnace atomic absorption spectrometry (AAS, PerkinElmer Zeeman 5100) or
hydride generation AAS (HGAAS) (Varian 240, VGA 77).
Exposure to equal concentrations of As(III) or As(V) led to equivalent levels of toxicity and total
intracellular arsenic content. Biouptake and toxicity of methylated arsenic species, monomethylarsonate
(MMA) and dimethylarsinate (DMA), were approximately three orders of magnitude lower than those for
inorganic arsenic species. Seawater enrichment with phosphate (up to 1.3 mg P L−1) resulted in a
significant reduction of both intracellular As content and toxicity due to As(III) and As(V). In a contrast,
the toxicity and intracellular content of MMA and DMA were unaffected by the presence of phosphate.
Results found demonstrated that the release of As(V) and/or As(III), together with the bio-reduction of
As(V) and the subsequent methylation of As(III) may be a detoxification mechanism for these algae.

12

Application of High Resolution Mass Spectrometry in Targeted and
Non-Targeted Workflows in Environmental Studies
Carsten Baessmann, Robert Galvin, Florian Zumbeil, Arnd Ingendoh and Noud van der Borg
Bruker Daltonik GmbH, Bremen, Germany
noud.van_der_borg@bruker.com

The analysis of environmental, food or water samples with high resolution mass spectrometry has
generated increased interest over the past years. Obvious advantages of this method are a virtually
unlimited number of detectable compounds per run, high full scan sensitivity combined with fast data
acquisition, the possibility to screen unknowns and suspects in one run (e.g., pesticides, veterinary drugs,
mycotoxins, chemical degradation products) and the option of retrospective data analysis.
Recently ion mobility spectroscopy has added another dimension of separation and specificity to high
resolution mass spectrometry. Presented here will be various applications illustrating the power of this
new approach, like for example:
 Non-targeted High Resolution Profiling to Characterize Metabolic Responses of Nicotiana attenuata
on the Infection with a Mycorrhizal Fungus. Exploring the chemical composition of plants is challenging
due to high dynamics and modification by environmental factors. Knowledge of these modulations is
necessary to decode the underlying mechanisms. Metabolomes as mediators of biological functions
are important for understanding the plant’s ecological interaction.
 Targeted and non-targeted metabolomics to study developmental neurotoxicity of biocides Metabolomic pathway analysis reveals developmental neurotoxic effects of pesticides. The aim of the
current study was to investigate the behavioral and cognitive effects of pesticide exposure in mice and
to study the underlying molecular mechanisms of the observed associations using metabolomics.
 Metabolomics workflow for environmental studies – Identifying unknown compounds in water. This
allows the concentration determination of trace, yet toxicologically relevant contaminant mixture over
time in water.
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Redox Chemistry is Central to the Predicting the Future of Turkish
Seas: Oxygen, Nitrogen, Iron and Manganese Cycling in the
Permanently Anoxic Black Sea and the Rapidly Deoxygenating
Marmara Sea
Mustafa Yücel
Middle East Technical University, Department of Graduate School of Marine Sciences, Mersin-Turkey
muyucel@metu.edu.tr

Due to anthropogenic fluxes and climate crisis the seas and coasts are losing their breath: low-oxygen
waters are expanding. This poses a new challenge for environmental chemists as new redox gradients are
establishing themselves higher up in the water column in the modern-day nearshore productive seas. The
feedback from these interfaces to euphotic zone can be diverse and can include higher internal loading of
phosphorus and ammonium, as well as amplified oxygen consumption in cases of excessive hydrogen
sulfide formation. There will be no single recipe to parametrize redox processes across these interfaces in
next generation biogeochemical models, therefore, both existing and newly forming redox gradients need
to be analyzed in a comparative fashion.
Here I present the latest situation of water column and sediment anoxia in two interconnected, but
altogether restricted marine basins: Black Sea and Marmara Sea. Using latest water column and sediment
chemical profiles, we show that the Black Sea’s well defined suboxic zone is likely to be sustained by high
metal fluxes from especially southwestern shelf, where fine-grained benthic deposits are sites of high
dissolved and colloidal manganese and iron emissions. The onset of sulfide in the Black Sea has not
significantly changed, underpinning the likelihood that the control on the sulfide onset may not shortterm physical forcing but a geochemical control sustained by benthic reactive metal stocks. Just to the
south of Western Black Sea, connected by Bosporus, is the Marmara Sea (max. depth 1200 m) that is
undergoing rapid deoxygenation due to a number of poorly constrained anthropogenic and natural
influences (i.e. internal loading). Latest expeditions with R/V Bilim-2 revealed a very thin (<40 m) oxic layer
with a sharp oxycline. Trace levels (<10 µM) re-appear around 600-800 m in the water column.
Combined oxygen and nitrogen species profiles indicate that the sub-oxycline water column hypoxic
region is dominated by respiratory processes using nitrate as electron acceptor. Only in the very eastern
sub-basin of Marmara (Cinarcik Basin), beyond 1000 m depth we have measured micromolar levels of
hydrogen sulfide, indicating that a basin-wide switch to sulfate-reduction in deep Marmara can be likely
within the near future.
As will be demonstrated in this presentation, seas hosting dynamic redox interfaces will have their
uniquely interacting processes and therefore response of each system to anthropogenic and natural
forcing will be correspondingly distinct, posing a challenge to ecosystem modeling and subsequent
management efforts.
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Advances in Mass Spectrometry to Study Speciation and
Bioavailability of Metals and Nanoparticles in the Environment
Ryszard Lobinski
CNRS, Institute of Analytical and Physical Chemistry for the Environment and Materials (IPREM), Hélioparc, 2, av.
Pr. Angot
ryszard.lobinski@univ-pau.fr

Metal are introduced into the environment as a result of anthropogenic activities. The notoriously toxic
metals such as lead or mercury have been joined by technologically critical elements (TCE) resulting from
the development of new technologies. The toxicity, bioavailability and mobility of an element in the
environment are known to be dependent on the form in which it is present. Consequently, speciation
analysis can provide valuable complementary information and insight in addition to the measurement of
the total elemental concentration. Over the last few years, new legislation and guidelines have been
published that introduce threshold values for particular metal species such as tributyltin compounds or
methylmercury.
Environmental biota, such as bacteria, algae or plants have developed various molecular mechanisms able
to handle toxic metals, the mechanisms used in different environmental remediation processes. On the
other hand, in order to survive other mechanisms are necessary for the acquisition of essential elements
from the environment. Altogether the metal speciation in environmental biota is complex and requires
adequate analytical chemistry and physicochemistry approaches.
A relatively recent change is the fate of metals released into the environment as nanoparticles or
transported adsorbed by nanoplastics which requires new methods for the speciation and
physicochemical characterization of nanoparticles, including micro and nanoplastics, and new approaches
to study the bioavailability of nanoparticles.
The lectures will discuss recent challenges in studies of the fate of metals in the environment with
particular attention paid to the developments in mass spectrometry and related techniques.
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Cyanotoxins in Fresh Water: New Trends in Identification, Occurrence
and Treatment
Anastasia Hiskia
Institute of Nanoscience and Nanotechnology, National Center for Scientific Research “Demokritos”, Patr. Grigoriou
E’ & Neapoleos 27, 15341, Athens, Greece
a.hiskia@inn.demokritos.gr

Cyanotoxins (CTs) comprise a large group of potent toxins of different chemical structures (e.g. peptides,
alkaloids, amino-acids) produced by cyanobacteria that are common in surface waters and tend to form
blooms in lakes and other freshwater bodies. Exposure through drinking or bathing in waters containing
CTs can seriously affect human and animal health: CTs may damage the liver, kidneys, central nervous
system or may cause respiratory and gastrointestinal problems. CTs are now recognized as an important
emerging threat for water resources by WHO, USEPA and other authorities.
Presentation will focus on:
 Advanced analytical methods for emerging CTs. Analytical methods should be sensitive, accurate and
also target many toxins of different classes in “one run” (multi-toxin method).
 Results of a multi-lake survey in Greece in water and biomass, targeted to a wide range of CTs including
microcystins (MCs), nodularin-R (NOD), cylindrospermopsin (CYN), anatoxin-a (ANA-a) and saxitoxins
(STXs), using multi-class/variant LC-MS/MS analytical workflows.
 Advanced oxidation processes (AOPs) for the detoxification of water contaminated with CTs providing
further effective and efficient tools for water utilities and authorities to eliminate public health risks
associated with the consumption of CTs. In particular, development of novel AOPs based on new TiO2based photocatalytic materials for the detoxification of water contaminated with CTs.
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Climate Changing, Water and Our Future
İzzet Öztürk
Istanbul Technical University, Department of Environmental Engineering Sariyer, Istanbul, Turkey
ozturkiz@itu.edu.tr

In this presentation, the possible effects of global climate change on water resources and water
dependent sectors, and common future of humanity are examined. In this context, firstly, the changes in
temperature, precipitation and evaporation (ET) that are expected to be observed in the light of the
climate change modeling scenario results of the IPCC 5th Evaluation Report have been evaluated up to
2100. Global climate change caused by greenhouse gas emissions are mainly based on human activities.
Then, the possible impacts of global climate change on future water resources and drinking water (and
services), food and energy sectors are discussed. Turkey’s 2015-2100 term regional climate change
modeling results (covering 3 models & 2 Scenarios (RCP 4.5 and 8.5)) as conducted by Istanbul Technical
University (ITU) are discussed. Turkey’s blue water (river flows + aquifer recharge) & green water (ground
water) potential are estimated by means of a hydrological model for the first time in Turkey based on the
above mentioned climate change modelling outputs. Turkey’s unique hydrological modeling results for
the 2015-2100 period (especially after 2040) reveal that there will be a deduction of 30% in Turkey’s total
blue water potential, and 15% in the green water potential. It is stated that the watersheds where the
effects of global climate change will be most dominant are Konya Closed, Akarçay, Eastern Mediterranean,
Küçük Menderes, Büyük Menderes and Gediz basins. Finally, priority measures that can be taken at waterdependent sectors to mitigate the effects of climate change are summarized.
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Designing Nanoplatforms for Practical SERS Applications in Aqueous
Environment
Uğur Tamer
Gazi University, Faculty of Pharmacy, Department of Analytical Chemistry, 06330, Etiler, Ankara, Turkey
utamer@gazi.edu.tr

Accurate and sensitive detections of trace amounts of analyte are still challenge in aqueous environment.
Several approaches have been suggested for this purpose and fast generation of nanoparticles and
nanostructured films with appropriate probe provide Surface Enhanced Raman Spectroscopy (SERS)
applications. Every technique has its advantages and drawbacks. Sensitivity is the strongest feature of
SERS while precision is the main drawback of it.
Although in our studies we usually try to improve precision problems by careful optimizations,
preparations of homogenous samples and large number of measurements from different points, this time
we could reach limited precision due to the structure of substrate surface. Plastic chips or paper based
chips such as Lateral flow immune assay (LFIA) offer a number of advantages such as point-of-care testing
and low-cost analysis but they also have drawbacks like low quantitative performance. LFIA generally is
used for qualitative analysis and sometimes for semi-quantitative analysis and rarely in quantitative
analysis. Moreover, acceptable limits in environmental samples are always broader since they are very
complex matrices. We think that considering advantages of LFIA and SERS techniques and the matrix used
in the study, the accuracies and precisions are in acceptable levels. For sure, there are more accurate and
precise techniques for bacteria and virus determination however our proposed method offers different
advantages such as point-of-care testing, accessible, low cost and disposable testing material with
acceptable accuracy and precision.
This presentation will underline SERS based fast, sensitive and selective biosensor regarding the most
suitable active surface preparation techniques. The new labeled and label-free applications of SERS for
the detection of bacteria and virus are the main topics of this presentation. The optimization strategies
and the analytical performance of the SERS-based assays will be presented.
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In Vitro Study on the Interaction Between Glutathione, Arsenic and
Selenium
Gülay Ertaş
Department of Chemistry, Middle East Technical University, Ankara, Turkey
gertas@metu.edu.tr

Elements of arsenic and selenium have been the centres of attention for researchers regarding their roles
in metabolism. Selenium can be both essential and toxic depending on its concentration level, while
arsenic is a toxic element. Both elements are also in focus of interest concerning their speciation analysis.
The first part of the talk will start with introducing an analytical method based on enzymatic extraction
followed by determination using HPLC-ICP-MS developed for the simultaneous extraction and speciation
of arsenic and selenium. Developed methodology was applied to green onion plants that were grown in
Hoagland nutrient solution spiked with arsenic and/or selenium in order to investigate possible arsenicselenium interactions. Synergic and antagonistic relations will be shown in a detailed manner in case of
simultaneous supplementation of arsenic and selenium species.
In the second part of the talk, I will be introducing in vitro studies on the interaction between glutathione,
arsenic and selenium. In the preliminary studies of our research group; arsenictriglutathione (As(SG)3)
from the As(III)-GSH reaction and selenodiglutathione (Se(SG)2) from the Se(IV)-GSH reaction were
synthesized and characterized by 1H-NMR, 13C-NMR, HPLC-ESI-MS and UV-vis spectroscopy. Then, the
reactions between the As(III)-Se(SG)2 and the Se(IV)-As(SG)3 binary systems were studied by UV-vis
spectroscopy and HPLC-ESI-MS. For As(III)-Se(SG)2 binary system, As(GS)3 did not form and As(III) did not
affect the stability of Se(SG)2 neither antagonistically nor synergistically. However, in Se(IV)-As(SG)3 binary
system, Se(IV) affected antagonistically the stability of As(SG)3.
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Remediation of Organic Aromatic Pollutants: Enzymatic Treatment versus Adsorption

Gülay Bayramoğlua,b
a

Biochemical Processing and Biomaterial Research Laboratory, Gazi University, Ankara-Turkey
b
Department of Chemistry, Faculty of SciencesGazi University, Ankara-Turkey
g_bayramoglu@hotmail.com

Environmental pollution generally is caused by the contamination of toxic chemicals in air, water, and soil.
The pollution does not only destruct living things, but also seriously affect of the human health. Nanotechnological methods offer many advantages to improve existing remediation technologies.
Remediation is the process to remove or minimize the water contaminants that can damage living things
and human health. Remediation technologies can be divided into three categories, namely (1) thermal,
(2) physicochemical and (3) biological methods. The adsorption and oxidation are the traditional methods,
and nano-structured materials are used with enhanced affinity, capacity and selective removal of heavy
metals and other organic contaminants. On the other hand, bioremediation is the more environmentally
friendly and biological degradation (enzymatic or microbial) is inexpensive and complete removal of all
toxic chemical is possible.
In our laboratory, many nano-structured functional materials were prepared and used in the several
bioremediation studies. The advantages of the as prepared nano-materials are their high adsorption
capacity, larger surface area for contact of the aqueous medium with easy removal of target pollutants.
There are several examples of nanoparticles and nano-structured materials that can be prepared and used
for remediation of artificial and real samples, e.g. natural and modified clays, fibrous polymer grafted
particles having functional ligands, strong and weak acidic or basic groups carrying ion-exchangers,
mesoporous functionalized silica supports, modified and natural biopolymers, synthetic resins etc. Some
of these materials were used for immobilization oxidative enzymes such as laccases, peroxidases,
tyrosinase, polyphenol oxidases etc. These immobilized enzyme preparations were used in
bioremediation of synthetic organic pollutants in batch and continuous systems.
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Recent Advances in Preparation of Nanoporous Membranes
Mustafa Ersoz
Selcuk University, Faculty of Science, Department of Chemistry, Kampus, Konya, Turkey
mersoz@selcuk.edu.tr

Today, membrane technology has gained a huge importance, competing with long-established
technologies over various industries (i.e. metal industries, food and biotechnology industries, leather and
textile industries, pulp and paper industries chemical process industries, medical sector including healthpharmaceutical-and medical industries, water and wastewater treatment, water desalination etc.) as a
cost-effective option in many production settings. It can represent as much as 80% of the operating costs
and are already used in a broad range of application in developed countries. The principal advantages of
membrane processes compared to other processes are low energy consumption, simplicity,
environmental friendliness, quality control, alternative energy as one of the fundamental parts of a fuel
cell. In this sense membrane technology has a potential contribution to green chemistry as well as
preventing of global warming due to the advantages including low energy consumption, good
environmental friendliness, and the easiness to be coupled with other processes.1
The global market for membranes has grown exponentially and expected to reach USD 17.34 Billion by
2023, at a compound annual growth rate is about 6.5% from 2018.2 Membrane technology have
outstanding properties providing high selectivity and efficiency for purification processes.
Notwithstanding their large technological relevance, currently employed membranes suffer from many
drawbacks, pore size, limit flow, limit selectivity, blockage, and mechanical strength. The challenge for
membrane fabrication is to design with narrow, well-defined controlled pore size and distribution for the
sustainable manufacture process.
In the presented study, brief review of the historical development of successful nano-scale processes for
fabrication, modification, functionalisation, and structuring of membranes and an overview of the novel
thin film composite membranes (TFN) and mixed-matric membranes (MMM) that will shape the actual
trends in membrane material R&D will be given.
References:
1) Ying, Y.Y., Ying, W., Li, Q., Meng, D., Ren, G., Yan, R., Peng, X. 2007. Applied Materials Today, 7, 144-158.
2) Membrane Filtration Market by Type (RO, MF, UF, NF), Application (Water & Wastewater, Dairy Products, Drinks
& Concentrates), Membrane Material (Polymeric, Ceramic), Module Design (Spiral, Tubular), and Region - Global
Forecast to 2023
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Evaluation of Multidimensional Liquid Chromatography Systems to
Model Separation and Evolution of Organic Aerosol in the
Atmosphere
Rosa M. Flores
Marmara University, Department of Environmental Engineering, Istanbul, TURKEY
rflores@marmara.edu.tr

Aerosols have various effects on human health, climate, and ecosystems. Fine particles can penetrate into
the circulatory system and cause acute respiratory problems. Aerosols also have an important role in
climate change by absorbing and scattering solar radiation and by changing the lifetime and properties of
clouds. Secondary organic aerosol (SOA) is formed in the atmosphere when volatile organic compounds
(i.e., precursors) oxidize to form semi-volatile compounds that further condense on aerosols suspended
in the atmosphere.1
Secondary organic aerosol is composed of a complex mixture of hundreds to thousands of organic
compounds that varies geographically, diurnally, and seasonally according to a number of factors, such as
type and concentration of precursor, type and concentration of oxidants, temperature, relative humidity,
among others.2 In addition, organic aerosols travel intercontinentally and transform during transport,
thereby changing their physicochemical properties. The type and number of functional groups composing
individual organic species influence their interaction with water vapor and sunlight, therefore affecting
both water cycle and radiation balance. Great efforts have been made to develop analytical techniques
that (i) allow the identification and quantification of individual species composing this complex mixture of
organic aerosol and (ii) decrease the uncertainty of models to accurately predict SOA production and
evolution.3,4
In this work, a theoretical model will be used to (i) predict the optimal separation of selected organic
aerosol species in a multidimensional liquid chromatography system and (ii) represent the diurnal
variation of organic aerosol in high-time resolved ambient air samples. The positive outcome of this work
will be helpful to evaluate multidimensional liquid chromatography as a potential technique for more
accurate determination of organic aerosol composition and to understand organic aerosol formation and
transformation pathways that can be used in secondary organic aerosol production models.
References:
1) Jimenez, J.L., et al., Evolution of Organic Aerosols in the Atmosphere. Science, 2009, 326, 5959, 1525.
2) Flores, R.M. and P.V. Doskey, Evaluation of multistep derivatization methods for identification and quantification
of oxygenated species in organic aerosol. J Chrom A, 2015, 1418, 1.
3) Russell, L.M., R. Bahadur, and P.J. Ziemann, Identifying organic aerosol sources by comparing functional group
composition in chamber and atmospheric particles. PNAS, 2011, 108, 9, 3516.
4) Flores, R.M. and P.V. Doskey, Using multidimensional gas chromatography to group secondary organic aerosol
species by functionality. Atmos Environ. 2014, 96, 0, 310.
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Nuclear power plants are almost exclusively employed to supply the base load the electric power system.
Nuclear plants are well known to low fuel costs relative to other electricity production technologies. There
is necessary to develop new extraction techniques in order to recover uranium from low-grade sources
and secondary resource due to be progressive depletion of high grade reserves of uranium ores and to
generate large amount of tailing produced by mining activities of uranium. Uranium can be recovered by
micro-organisms that catalyse the oxidation and reduction of uranium and associated metal. Bioleaching
of uranium from low grade ores or wastes is rapidly expanding techniques used in the worldwide since it
is simple, effective, and relatively less expensive including low energy consumption and environmental
friendly.1
The measurements of alpha emitting radioisotopes by alpha-spectrometry require very pure, uniform and
thin source. The radiochemical separation is necessary to isolate the uranium from all other interfering
elements radioactive or not present in the sample. The iron electrodeposition should be prevented in the
determination of uranium in the bioleaching solution, because the iron contributes the deposition of the
thickness of the deposit and inhibits the deposition of uranium on the stainless steel disk.2,3
An alpha source preparation method for measuring activity concentration of uranium radioisotopes in the
bioleaching solution of asphaltite with mixed culture contains iron oxiders, supfur oxidizers and few
archacel species is presented in this article.
References:
1) Abhilash and B. D. Pandey. (2013) “Microbially Assisted Leaching of Uranium- A Review” Mineral Procssing &
Extractive Metalls. Rev. 34: 81-113.
2) M. Ho Lee, C. Ju Kim, B. Hyun Boo. (2000) ”Electrodeposition of Alpha- Emiting Nuclides from Ammonium
Oxalate- Ammonium Suphate Electrolyte” Bull Korean Chem. Soc. 21. 175-179.
3) Eichrom, 2001. Uranium in water, ACW02, Rev. 1.3, Analytical Procedures, Eichrom Technologies, Inc.
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Chemical pollutants in water and wastewater are causes negative effects on the environment and human
health. Flame retardants are increasingly used in the plastics industry since 1970’s. Halogenated flame
retardants chemicals such as, brominated, chlorinated and fluorinated compounds, was forbidden by EPA
and WHO because of their harmful effects on environmental and public health, but they are still used in
developing countries increasingly. Flame retardants using in this industry; were threaten human health
by water, soil and air pollution. Specially halogenated and organophosphorus flame retardants are often
seen in waste water treatment facilities.
Within the scope of this study, treatment of tris(2-chloroethyl)phosphate (TCEP), which are known as
halogenated and organophosphorus flame retardants flame and it is often seen in wastewater treatment
facilities with their concentrations varying from ng/L to mg/L , was investigated by using traditional and
advanced treatment methods. Treatability of TCEP and removal efficiency was compared by chemical
coagulation, electrocoagulation, adsorption, and Fenton oxidation and the serial and hybrid application
of these methods. While the removal efficiency was found around % 30 by conventional treatment
methods, the removal efficiency was increased to % 90 by using of advanced treatment methods.
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Low Cost Microcosm Setup for Marine Climate Change Studies
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Starting by industrial revolution, fossil fuel combustion began to change composition of atmospheric
gasses. Global temperature and atmospheric carbon dioxide levels are expected to rise significantly in the
future. Apart from being an effective greenhouse gas, carbon dioxide also has high solubility in water and
binds with water molecules to form carbonic acid. Low pH is a threat to marine organisms especially
calcifying invertebrates. However, results of climate change in marine environment are difficult to observe
and research in situ, also these studies are often very expensive.
Microcosm studies trying to emulate climate change are often limited with organisms representing one
or a few thropic levels. But isolated environment and ability to precisely control physicochemical and
biological parameters are strong aspects of microcosms.
An open sourced pH and temperature monitoring and regulating unit were used for setting up a
microcosm to assessing response of Muricid gastropods to climate change. These units are low cost, easy
to modify according to special needs and able to monitor several microcosm setups (up to 20)
simultaneously. pH monitoring sensitivity of 0.1 units and temperature monitoring sensitivity of 0.1 oC
were achieved during continuous data logging over the course of 5 months. Monitoring frequency could
be reach up to 5 seconds per measurement.
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Ecotoxic Effects of Active Pharmaceutical Ingredients Present at
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The release of active pharmaceutical ingredients in environment and it’s potentially hazardous effects is
an issue that has to gain importance with the growth of the pharmaceutical industry. Today, Active
Pharmaceutical Ingredients (API) are observed in many environmental emission source such as sewages,
sediments and also drinking waters.1 In general API’s present in effluents at the levels between 1 ng/L and
a few µg/L. Although these trace concentrations insufficient to have a therapeutic effect, their chemical
persistence, microbial resistance and synergistic effects that may be different for each API are not literally
known.
The procedures required by the developed countries pharmaceutical production facilities for the
treatment of wastewater are similar. However, various research reveals that the main sources of
contamination include wastewater treatment plants, hospitals, landfills and even graveyards.2 This, has
made the current situation more complicated, because the drugs that are metabolized in the human and
animal bodies turn into their active metabolites has therapeutic effect, sometimes more active than
themselves.
The long-term environmental impact of API-type micropollutants has been extensively studied for human
toxicity, but there are a few studies reveals important information on their ecotoxic properties. One of
the first of these studies was reported Larsson et al.3 in 1999, and they have revealed that the
Ethinylestradiol, an endogenous estrogen mixture, has an effect on the feminization of fish living near
waste water treatment plants Ethinylestradiol and other molecules with similar effects have been termed
"endocrine disrupting micropollutants" in the following period and they have been examined into the
subgroups as Synthetic hormones, Natural endocrine disruptors and Environmental endocrine disruptors.
Propranolol, diclofenac, gemfibrozil, ibuprofen and fluoxetine are other examples for the API’s that have
been reported to affect water organisms in research. The discussion for the antibiotic group API’s is on
how effective they are on the presence of antibiotic-resistant bacteria in aquatic environment.
In this study, APIs, which are reported to be heavily present in wastewater, and their known or possible
ecotoxic properties are discussed.

26

Optimization of a Highly Selective Dispersive Solid Phase Extraction
Method Using Oleic Acid Functionalized Magnetic Nanoparticles for
the Determination of Fenazaquin at Trace Levels in Almond Samples
by Gas Chromatrography Mass Spectrometry
Nouha Bakaraki Turan, Buse Tuğba Zaman and Sezgin Bakirdere
Yildiz Technical University, Faculty of Art and Science, Department of Chemistry, 34210 Davutpasa, Esenler,
İstanbul, Turkey
nbakarakituran@gmail.com

Fenazaquin is known to be an insecticide having high lipophilic characteristics to act on the inhibition of
the chain electron transport that occurs within the site I of the mitochondrial structure.1 This compound
is mostly found in agricultural commodities such as almonds, grapes and citrus fruits.2 Hence,
consumption of contaminated food stuffs leads to many adverse effects on human health that may be
grouped as endocrine, carginocenic, neurological, reproductive and many others.3 In this study, a
dispersive magnetic solid phase extraction has been established in the aim to determine fenazaquin
pesticide using gas chromatography mass spectrometry.
The extraction efficiency of the developed method is related to different parameters (quantity and type
of magnetic nanoparticles, elution solvent quantity and type and mixing time) that have been optimized
throughout the study in order to achieve higher output of the analyte. The optimized method shows a
linearity range between 0.20 - 500 ng/mL with a limit of detection and quantification 0.063 µg/L and 0.209
µg/L, respectively. In addition, an enhancement in detection power of about 793.7 was obtained based
on the comparison of detection limits. Finally, recovery studies were performed not only to check the
accuracy but also to get information about applicability, and very high recovery results (91.2 ± 0.4 for 50
ng/mL and 109.4 ± 3.4 for 200 ng/mL) were obtained.
References:
1) Duhan, A., B. Kumari, and R. Gulati, Effect of household processing on fenazaquin residues in okra fruits. Bulletin
of environmental contamination and toxicology, 2010. 84(2): p. 217-220.
2) Authority, E.F.S., et al., Setting of an import tolerance for fenazaquin in almonds. EFSA Journal, 2018. 16(7): p.
e05330.
3) Abdollahi, M., et al., Pesticides and oxidative stress: a review. Medical Science Monitor, 2004. 10(6): p. RA141RA147.
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Today, due to factors such as global warming and climate change, our resources are adversely affected
and deteriorating day by day. There are clean, green, environmentally friendly alternatives which reduce
our carbon footprint. Therefore, both biological and environmentally friendly microalgae are used.
Microalgae are used in many fields ranging from plastic bags, cleaning and cosmetic products, agricultural
fertilizers to foodstuffs and medicines, and are used for the production of electricity, heat, biogas,
bioethanol and biodiesel as energy sources. It is possible to say that these microorganisms, which play an
important role in the oxygen production of the planet, are an element of low-carbon, climate-friendly
alternative energy systems. Most of the fossil fuels that we consume unconsciously today emerged from
microalgae accumulated in the lower layers of the oceans and seas for centuries. Recent studies show
that microalgae have the potential to replace fossil fuels.
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Microplastics are known as plastics smaller than 5 mm. Recently, microplastics pollution getting an
important research topic both in marine and freshwater ecosystems. Freshwater is used in agriculture,
animal husbandry, industry, household consumption. Therefore, investigation of microplastic distribution
in freshwater basins help to understand and evaluate contamination level. In the present study,
microplastic distribution in the sediment of The Sakarya River Basin was determined.
Sediment samples were taken via Van Veen Grab sampler at 8 points throughout the Sakarya River Basin
(i.e., Gökpınar Dam (Eskişehir), Ankara Stream (Ankara), Değirmenboğazı Stream (Bolu), Kuşbaşlı Stream
(Ankara), Aladağ Stream (Ankara), Göksu Stream (Bursa), İlhan Stream (Ankara), and Sakarya River
(Sakarya)). The bulk sediment samples were passed through 500 µm metal sieves in the field. The remnant
was stored in glass jars and transported to the laboratory for detailed examination. The samples were
dried (i.e., at 90 °C, for 24 hours) and lithogenic particles were discriminated using ZnCl2 (d≈1,6) solution
and floating particles collected for a wet peroxide oxidation procedure. The re-dried sediment was stained
with the Nile Red and examined on a fluorescent microscope (Olympus BX51). The stained particles were
sent to the FTIR for particle characterization.
The microplastics were found in all sampling points. The highest number of microplastic particles were
found in İlhan Stream, whereas the least number in Kuşbaşlı stream. Particles abundances were decreased
in the order of İlhan Stream, Göksu Stream, Ankara Stream, Aladağ Stream, Gökpınar Dam, Sakarya River,
Değirmenboğazı Stream and Kuşbaşlı Stream respectively. According to the FTIR spectrometry, the
Polyethylene (PE) particles are the most abundant microplastic group. Also Polypropylene (PP) and,
Polyurethane (PU) particles were mostly detected in the samples.
The presence of microplastics in aquatic ecosystems poses one of the major threat to the environment.
This should be handled more carefully in large water bodies such as the Sakarya River Basin. Potentially
the particles are collected in a river and its tributaries after their runoff through the river and maybe
transported to the sea by river flow. Therefore, the river-borne microplastic pollution is important to make
an integrated evaluation of the aquatic ecosystems on a large scale. In the present study, a preliminary
investigation was carried out in Turkey’s 3rd largest river basin and based on the present results,
microplastic issue is getting a growing problem and future research are needed to better understand its
sources and distribution.
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A liquid waste (OMWW), generated during the production of olive oil, comprise of water which is
generated in the treatment and washing process of olive, leakage of pomace and vegetation water of
olive.1 OMWW has dark brown or black color, excessive odor of olive oil, inorganic elements and high
amounts of organics.2,3 When discharged into the natural environment, this composition can cause many
environmental issues.4 Moreover, organics in OMWW are nonbiodegradable (COD/BOD : 2.5-5.0) as well
as have very high concentrations (40-220 g/L COD) which makes wastewater treatment difficult.5
OMWW cannot be evaluated economically yet and mainly its treatability is being studied.1,3 The
commonly studied and applied treatment methods for treatment of OMWW are physical (evaporation,
floatation and settling process), chemical (chemical coagulation, oxidation and settling process), biological
(aerobic and anaerobic process), physicochemical and successful combination of different methods. COD
removal efficiencies are between 10-50% in most of these treatment methods, and in rare processes such
as membrane system, it increases to over 90%. Regardless of COD removal efficiency, generally nonbiodegradable organics in OMWW can remain in the treatment effluent or sludge in most processes
without degradation. Combined chemical treatment methods that break down these components have
the potential to form dangerous intermediates and / or by-products. On the other hand, OMWW highly
contains phenolic substances, polyaromatic hydrocarbons and other organics that cause phytotoxic odor.6
In this study, organic components in OMWW were identified, classified according to their structures and
structures which left in treated water without decay were revealed and potential usage areas for each of
them were investigated. Thus, the study proposes an approach to treat OMWW as an important source
of raw material rather than an important environmental problem. With this proposed approach, OMWW
will become an economic value and more easily treatable wastewater since biodegradability increases.
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Wastewaters (OMW) from three different processes in Morocco, Process Biochemistry, 41 (1), 74-78.
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In this study, adsorption behaviors of methylene blue (MB) onto high area activated carbon cloth (ACC)
which can be used for cleaning of waste and drinking waters were investigated in aqueous phase. Kinetic
of adsorption of MB were followed by in situ UV-spectroscopy and the data were treated according to
pseudo-first-order and pseudo-second-order diffusion models. It was found that the adsorption process
of MB onto ACC followed the pseudo-first-order model. Equilibrium adsorption isotherms were derived
at 25 ◦C with the several of batch analysis. Isotherm data were treated according to well-known Langmuir
and Freundlich models. The fits of experimental data to these equations were examined and it was
discovered that experimental adsorption data fitted best to Langmuir isotherms model assuming the
surface is homogeneous and there are no interactions between adsorbate molecules on adjacent sites.

31

Purification of phenol from water by using nanoparticles
Elmina Gadirova and Sevinj Hajiyeva
Baku State Universit2
elmina2010@mail.ru
Pollution of water basins through toxic organic substances are considered to be one of the global environmental
issues and therefore implementation of new methods are needed for the solution. In this regard, effective purifying
methods by using nanoparticles are now widely used.
The appearance of photochemical dissociation was confirmed on the basis of the absorption curves taken before
and after the process and Abs curves were drawn on the “Varian” device. Phenol's photochemical dissociation in
UB-visible area has been confirmed by experiments. According to literature data, we can note that, it is possible to
extract phenols from waste water based on photochemical reactions by TiO 2 nanoparticles1. TiO2 nanoparticles are
excited only during UB radiation (A<387 nm) and in the visible region, no reactions occur with these nanoparticles
(A<400 nm). Because, in the TiO2 compound bonding energy between Ti-O is high, so that, the UB rays cause TiO 2
excitement. The reason of process going on in the visible region is based on the fact, in TiO 2/N doped systems the
bonded energy between Ti-N is smaller than the bonded energy between Ti-O.TiO2 nanoparticles are very useful; so
that, it is chemically stable, easy to handle, non-toxic and ecologically clean2,3.
For the first time, phenol decomposition reactions were carried out through photochemical reactions using TiO 2
nanoparticles(10-20nm) and methyl 3-aminocrotonate to purify phenol from wastewater. In the photolysis process,
dependence of the absorption coefficient (Abs) on the wavelength was determined by the "Varian" device. the
reduction of solids concentration of the phenol remaining in the solution. The reduction of solids concentration of
the phenol has been determined in the remaining solution after photochemical reaction based on the graphic.
Finally, we can say that dissociation of phenol in the participation of TiO 2 nanoparticles and methyl 3aminocrotonate has been 60%.
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The interest in triazole fungicide toxicity, an important member of the fungicide family, has increased
considerably in the scientific world recently.1 Penconazole, a commonly used triazole fungicide, is mixed
with soil and water after spraying on plants. Therefore, it causes adverse effects on non-target organisms
in both aquatic and terrestrial ecosystems.2
This study deals with the possible effects of exposure to penconazole on superoxide dismutase (SOD) and
glutathione peroxidase (GPx) enzymes in the gills and digestive glands of freshwater mussels (Unio
mancus). For this aim, freshwater mussels were exposed to different concentrations of penconazole (1,
10, 100, and 1000 µg AI L-1) in 96 hour static-renewal test system. The commercial form of penconazole
(TOPAS® 100 EC, Syngenta, Germany) was used in toxicity tests. The actual penconazole concentrations in
the exposure media were determined by LC-MS/MS analysis. According to the LC-MS/MS analysis results,
the actual penconazole concentrations in the exposure media were determined to be 22-28% less than
the nominal penconazole concentrations. After 96 hours of exposure, SOD and GPx activities were
significantly induced in all other concentrations except the lowest exposure concentration in the gill (p <
0.05). On the other hand, digestive gland GPx activities significantly increased in 100, and 1000 µg AI L -1
concentrations compared to the control group (p < 0.05).
In summary, the observed data indicate that acute penconazole exposure may be a potential risk for
aquatic organisms and that changes in SOD and GPx activities in both tissues of freshwater mussels can
be considered as early warning signals.
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Sulfur free fuels provides a cleaner environment and a healthier society. Adsorptive removal of sulfur
containing organic compounds using appropriate selective tailor-made adsorbents has shown up as
promising materials in the recent years.
In the present study we used Mg12O12 nanotube as adsorbent for the removal of sulfur containing
compounds (Thiophene, Thiolane, Thiophenol, Sulfide and Dibenzothiophene) from fuel using DFT
approach. All the computations were performed using M06-2X level of theory and 6-311G(d,p) basis set.
Two different positions of nanotube were considered for adsorption of these compounds i.e. top and
edge. The bond lengths and energetic analysis revealed that the edge position for adsorption of sulfur
containing compounds is more preferred as compared to the top position. The shorter S—Mg bond length
was found for thiolane and sulfide adsorption which is equivalent to 2.5 Å (edge position) and 2.6 Å (top
position). The higher negative adsorption energy -25.7 Kcal/mol (edge position) and -17.7 and Kcal/mol
(top position) was noticed for thiolane adsorption. The NBO, RDG-NCI and AIM analysis was performed to
find the strength and nature of intermolecular bonding between the adsorbent and adsorbate. Variation
in electronic properties i.e. HOMO-LUMO gap and densities of states were also analyzed to realize the
adsorption ability of (MgO)12 nanotube for sulfur containing compounds. The negative values of ∆H and
∆G suggests the exothermic, chemisorbed and spontaneous nature of adsorption process.
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Recently, biodiversity in aquatic ecosystems has been falling, and one of the main reasons for this is the
residues of pesticides used in agriculture. Nowadays, some studies have shown that the use of
neonicotinoid insecticides, an important class of pesticides, has increased in recent years due to its various
properties such as having a large spectrum of insects, being effective even at low doses, having high water
solubility and low toxicity to mammals. Although neonicotinoids are considered to have low acute and
chronic toxicity for humans, birds, mammals and bees, recent research has clearly shown that these
insecticides have an acute toxic effect on non-target freshwater organisms. The synthetic organic
pesticide thiamethoxam (THI) is a broad-spectrum systemic insecticide and is among the most profitable
pesticides worldwide due to its widespread use to control numerous insect pests to protect crop. THI is a
potential contaminant of the surface and underground waters due to its unique properties, such as low
soil sorption, high leaching capability, and high solubility in water.1 It is necessary to assess the
environmental risks of THI, including its effects on nontarget organisms, mainly freshwater crayfish.
This study aimed to investigate effects of acut exposure to low concentrations of THI on oxidative stress
in gill and muscle of crayfish. The freshwater crayfish Astacus leptodactylus is valued and preserved only
domestic dominant species in Turkey's largest lake. Therefore, in this study, the effect of THI on
Malondialdehyde (MDA) and and Reduced Glutathione (GSH) in the gill and muscle of Astacus
leptodactylus which is a non-target organism was investigated. LC50 value was determined as 8.949 µg AI
L-1 after THI (ACTARA 240 SC) application for 96 hours. This LC50 dose and three lower doses (LC50/2, LC50/4
and LC50/8) were administered to crayfish for 96 hours to provide acute toxicity. The actual THI
concentrations in the test waters were determined by LC-MS/MS analysis and the measured imidacloprid
concentrations were determined to be about 86% of the nominal THI concentrations.
The results showed that the activations seen in all application doses (LC50, LC50/2, LC50/4 and LC50/8) in
both tissues were statistically significant (p <0.05 and p <0.01 confidence limits) compared with the
control group.
References:
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Nanotube structured TiO2 on Ti surface were prepared in ethylene glycol (Ti/TiO2NTEG) medium by anodic
oxidation method with different times and then the plates were calcinated at different temperatures.
Non-nanotube structured Ti/TiO2, prepared by thermal oxidation method, and nanotube structured TiO2
on Ti plate in hydrogen fluoride solution were also prepared for comparison. Pt loaded Ti/TiO2NTEG
photoanodes were also prepared by cyclic voltammetry method with different cycles and the optimum
loaded Pt amount was determined. Photoanodes were characterized by using X-ray Diffraction (XRD),
Scanning Electron Microscopy-Energy-Dispersive X-ray Analysis (SEM-EDX), and photocurrent methods.
XRD analyses proved that almost all TiO2 is in anatase phase. SEM analyses show that nanotubes and Pt
nanoparticles on nanotube surface are dispersed quite homogeneously. The longest nanotubes were
obtained in the ethylene glycol medium and the nanotube length increased by increasing applied anodic
oxidation time. In addition, a linear correlation between nanotube length and XRD peak intensity was
found. Moreover, SEM-EDX and XRD analyses evidence that Pt nanoparticles on nanotube surface are
metallic and in cubic structure. Photoelectrocatalytic degradation of paraquat was performed using the
prepared photoanodes. Moreover, electrocatalytic and photocatalytic degradations of paraquat were
also investigated for comparison, however lower activities were observed. These results evidence that
the photoanodes show a significant synergy for photoelectrocatalytic activity.
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Dye sensitization of TiO2 is carried out to increase the photocatalytic action of TiO2 as well as benefiting
from visible light. Phthalocyanines are good candidates for sensitization of the photocatalyst. In this study,
a novel ZnPc/TiO2nanocompositewas produced using sol-gel procedure. Chemical structure of ZnPc is
specifically designed to enhance the photocatalytic action of the composite catalyst. The
ZnPc/TiO2nanocomposite was prepared in the presence and absence of nonionic surface active compound
Triton X-100 (TX-100).

The nanoparticles were characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM) and
Fourier transform infrared spectrometer (FTIR). The photocatalytic performance of
ZnPc/TiO2nanocomposite (at 1 g/L) was evaluated for photocatalytic removal of amoxcillin (AMOX, 20
mg/L) using UV light (254 and 365 nm, t=150 min.). AMOX is an endocrine disrupting pollutant and
resistant to many degradation systems. Degradation of AMOX was quite low in dark and after 150 minute
illumination with 365 nm light. However, ZnPc sensitized catalysts degraded almost half of the initial
AMOX in 150 minutes (50.38% with ZnPc/TiO2 and 43.87% with ZnPc/TiO2/TX-100). Non sensitized TiO2
catalysts prepared using the same sol-gel procedure exhibited lower removal rates (39.65% with TiO2and
36.68% with TiO2/TX-100).
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Arsenic is known toxic element for human and animal health. Arsenic is found two different oxidation
states as As(III) and As(V). The toxicity of As(III) is higher than As(V). So, speciation of arsenic in water
samples is very important rather than determination of its total concentration. Direct determination of
traces analyte ions in atomic absorption spectrometry (AAS) is difficult because of low detection limit and
matrix ions. In order to solve these problems, several separation and preconcentration methods such as
solid phase microextraction and dispersive liquid liquid microextraction have been developed.1,2
In this study, arsenic speciation studies will discussed by using green extraction techniques. Miniaturized
portable micropipette tip-syringe solid phase microextraction method was used for inorganic As(III) and
AS(V) speciation in water samples in first study. Arsenic speciation was performed by using deep eutectic
solvents (DESs) extraction in second study. Different DESs were prepared at different molar ratios. Various
analytical parameters such pH, sample volume, DES amount, etc. were optimized. Electrothermal atomic
absorption spectrometry was used for the determination of arsenic species. Low detection limit and high
enhancement factor were observed.
References
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With the developing technology, the rapid depletion of fossil fuel resources and irreparable damages to
natural life and environment due to consumption threaten future lives. Therefore, the utilization of
renewable resources has gained great importance in industry. Various applications, especially in the
automotive industry, there is an increase in the search for alternative sources that will cause minimal or
no damage to the environment instead of traditional petroleum-based materials.
In this study; the use of refined oil and autoxidation of hazelnut1, one of the most important sources of
income in the Black Sea region, as an alternative to petroleum-based paraffinic oils used in EPDM-based
rubber mixtures was investigated. Mooney scorch, mooney viscosity, rheometer, density, permanent
deformation, hardness, tensile strength, elongation at break and crosslink density tests were performed
on compounds, which were made from renewable oils. And also, TGA results were examined.
It was found that the compound with hazelnut oil increased the viscosity and the pre-vulcanization time
and thus caused a delayed start of curing. When the test results were evaluated, mechanical test results
were decreased, beside permanent set was increased.
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The determination of pharmaceuticals and their derivatives from aqueous environment is a great deal of
attention. The complexity of the matrix requires intelligent adsorbents with high binding capacity.
Molecularly imprinted polymers are tailor made materials which can be produced by using several
strategies according to desired properties of final product. The method includes polymerization and
crosslinking of functional monomer/monomers and crosslinking agent in the presence of template
molecule. After polymerization, removal of template molecule leaves recognition sites with
complementarity to template molecule in terms of functionality, size and shape. MIPs with specific
selectivity are widely used to determine the pharmaceuticals from water and food samples due to their
various advantages such as stability at extreme pH and temperature values, low and easy preparation,
reusability and high binding capacity in complex matrices even if at low concentrations.1

Tetracycline Uptake,
µmol/g

The aim of this study is to remove tetracycline from real water samples by using molecularly imprinted
membranes. The synthesis of imprinted thin membranes was carried out by using UV initiated in-situ
polymerization. Methacrylic acid and ethylene glycol dimethacrylate were used as functional monomer
and crosslinking agent, respectively. The characterization of membranes was conducted by using several
spectroscopic and microscopic methods. The structural analysis of membranes was performed by ATRFTIR and XPS. The physical and morphological evaluation of imprinted membranes was carried out by SEM
and AFM. The size of the binding cavities was determined by positron annihilation lifetime spectroscopy
(PALS). The binding behaviour of tetracycline imprinted membranes was investigated by using UVSpectroscopy. The binding capacity of tetracycline imprinted membranes was evaluated by using real
water samples (Fig. 1). The binding capacity for top water and spring water were determined as 35 and
31 µmol/g, respectively while this value 39 µmol/g for ultrapure water with 5 ppm spiked tetracycline.
40

Fig. Tetracycline uptake from ultrapure water, top
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In recent research, green nanotechnology has played an important role in nanoparticle biosynthesis
technology. Nanotechnology has a wide range of applications because of its biological and
physicochemical aspects, also nanotechnology is utilized in various fields such as optoelectronics, sensors,
magnetic devices, drug delivery.
This study deals with the green synthesis of silver nanoparticles, Ag NPs, from plants because the synthesis
of Ag NPs for biomedical applications has become very important because of its antioxidant and
antimicrobial properties and environmental friendliness. Using classical green synthesis methods, using
Reishi Mushroom biosynthesis of metallic nanoparticles (Ag NPs) was synthesized. Characterization of
nanoparticles was performed using TEM, XRD, XPS, and UV-Vis spectroscopy techniques and their
nanoparticle properties were confirmed.
In this work, the antioxidant activity of Ag NPs synthesized with the help of Reishi mushroom was tested
against 1-Dipenyl-2-picrilhydrazil (DPPH). The highest DPPH sweep percentage was recorded as 76.45% at
250 mg / L. In addition, DNA cleavage activity of green Ag NPs was tested and the results showed that Ag
NPs caused DNA cleavage activity. The antimicrobial activity of Ag NPs was also investigated and the
results recorded as the minimum inhibition concentration (MIC). Ag NPs showed a strong antibacterial
effect against gram-positive (S. aureus, E. hirae, B. cereus) and gram-negative (E. coli, P. aeruginosa, L.
pneumophila subsp. Pneumophila) bacteria.
This study was supported by Van YYU Scientific Research Projects Coordination Unit (Project ID: FBA-20197791).
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Two independent physical methods, electron spin resonance (ESR) spectroscopy and
thermoluminescence (TL) detection were studied for identification purposes of irradiation treatment on
crayfish (Cambarus tartarus). In this work, the calcified shells of crayfish were used as a sample material.
Before irradiation, all crayfish shell samples exhibit one weak ESR singlet with a g-factor of 2.0047. ESR
investigation of 1–5 kGy irradiated crayfish samples showed a dose dependent, two assymmetric ESR
signal components centered at g-values of 2.0013 and 1.9959. The discrimination of unirradiated ( control)
and irradiated crayfish samples seems to be possible just by comparing their ESR spectra at room
temperature which is compatible with EN 1786. TL investigation of the silicates isolated from intestine of
crayfish samples were also evaluated. The experimental results satisfied the evaluation criteria of EN
1788. The extracted silicate samples from unirradiated and irradiated samples were The ESR and TL
analysis are clearly able to distinguish irradiated and unirradiated crayfish samples at the doses ranging
from 1 to 5 kGy.
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Tremendous amounts and varieties of plastics are produced mostly from fossil fuels, consumed and
discarded into the environment, ending up undegradable wastes. For these reasons, there is a need for
the development of eco-friendly biodegradable plastics, especially for food packaging encompassing of
crucial part of the food technology.1,2
This study is based on the investigation of Poly(lactic acid) (PLA) as alternative material in food packaging.
In the family of biodegradable synthetic polymers, PLA appears to be one of the most attractive for film
applications as a packaging material, because of its facile availability, good biodegradability. PLA can be
obtained by means of a fermentation process using glucose from corn. However, some of other properties
such as barrier properties are not enough for some end-use applications for packaging.3
In this study, it is aimed to improve PLA film properties by means of obtaining composites with three types
of clays. Clay distribution of the prepared composites was determined by means of XRD analysis. For the
investigation of food contact applications, oxygen gas and water vapor permeability tests, tensile strength
and migration tests were done. Consequently, compared with the neat PLA film, the improvements of the
composites have been reported.
Acknowledgments: This study was supported as “TAGEM/HSGYAD/12/A05/P05/16“project by Republic
Of Turkey Ministry Of Agriculture And Forestry General Directorate Of Agricultural Research And Policies.
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The industrial activities of man and the uncontrolled development of large cities, especially during the
recent past, have resulted in the contamination of soil, water, and air. Burning or combustion of fuels
contribute a considerable amount of pollutants to air. According to Mudd and Koslowski 1, the engines of
motor vehicles and the central heating of buildings are the most important sources of air pollutants near
the city centers. 2A bioindicator is an organism (or part of an organism or a collection of organisms) that
contains information about the quality of the environment (or part of it). In addition, bioindicator have
an important role in monitoring environmental heavy metal pollution.3 In this research, amounts of five
heavy metals (lead, copper, nickel, zinc and manganese) were determined in eight different biocollectors
collected from polluted and non-polluted areas of from different parts of Sivas/Turkey for a comparative
study. Different sample preparation steps were used for the preparation of the collected biocollectors for
analysis and optimization steps were performed for each. Analysis of the metals was accomplished by
flame atomic absorption spectrometry (FAAS).
References:
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1995, 28(1), 118-124.
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Density Functional Theory of chemical reactivity is known as Conceptual Density Functional Theory
(CDFT).1 In the CDFT, chemical reactivity descriptors like chemical hardness, softness, electronegativity,
electrophilicity and nucleophilicity are mathematically defined based on ionization energy and electron
affinity values of chemical species. Chemical hardness2 is defined as the resistance towards electron cloud
polarization or deformation of chemical species. According to Hard and Soft Acid-Base (HSAB) Theory,3
hard acids prefer to coordinate to hard bases and soft acids prefer to coordinate to soft bases. Toxic heavy
metal ions act as soft bases. On the other hand, metal ions such as Mg2+ and Al3+ are hard acids. In the
present study, we analyzed the relationship between toxicity of various metal cations with quantum
chemical parameters and presented a new and simple equation to predict the toxicity of metal cations. In
addition, using DFT based calculation techniques, chemical interactions and reactions between studied
metal cations and sulfur containing some molecules were investigated.
References:
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Sepiolite is a layered clay mineral which has a chemical formula of Si12Mg8O30(OH)4(H2O)4.8H2O. It has
alternating blocks and molecular-sized channels in its structure. The channels have the dimension of 0.37
x 1.06 nm and filled with zeolitic water. When sepiolite is heated, firstly zeolitic water is removed followed
by the removal of coordination water. With the progress of the removal of coordination water, the
structure of sepiolite collapses, causing closure of the channels. However, it is possible to stabilise the
structure of sepiolite even after the removal of coordination water by acid treatment before calcination.
In this study, sepiolite was treated by HCl with different molarity and at different times in order to partially
remove Mg atoms from sepiolite structure to observe the effect of treatment conditions on structural
stabilisation. Acid treatment was carried out with 3M, 2M, 1M and 0.5 M HCl solutions under reflux
conditions at 60 oC for different periods. The effect of acid treatment was followed by measuring Mg
dissolution from sepiolite structure. It was observed that the dissolution rate of Mg increases with
increasing molarity. The acid treated sepiolite does not show structural collapse when calcined at 450 oC
for 2 hours unlike untreated sepiolite. It is noted that at same of amount of Mg removal, the best
structural stability with increasing temperature was attained by using low molarity acid treatment which
caused gradual Mg removal. Structurally stable sepiolite could be calcined to remove water from its
structure and sepiolite with empty pore channels could be used for environmental applications.
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Boron based compounds such as sodium borohydride,1 ammonia-borane,2 and dimethylamineborane3 have been considered as solid hydrogen storage materials. Among them, dimethylamine-borane
(DMAB, (CH3)2NHBH3) appears to be the most promising candidate for safe and efficient hydrogen storage
in portable on-board applications due to their advantageous features.
In this study, we report a superior nanocatalyst for the hydrolytic dehydrogenation of DMAB, which
exhibited one of the best catalytic activities. A new catalyst consistent of graphene oxide- poly(N-vinyl-2pyrrolidone) hybrid supported ruthenium nanoparticles. The prepared hybrid nanocatalyst was
characterized using some advanced analytic and spectral devices.
This study was supported by Van YYU Scientific Research Projects Coordination Unit (Project ID: FAP-20198244).
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Phenol is always encountered in waste water as it is obtained from petroleum chemistry, medicine,
plastics, coal production, and color and paper production. Generally, phenol is one of the most important
contaminators because of high toxicity in the regard of its weak biological dissociation, being in high
concentration and harmful influence to environment for a long time. As it is noted, gradual reduction of
clean water and increase of contamination are already among the significant ecological issues in the
world. Currently, millions of people are suffering from the shortage of fresh water in the world. Totally,
phenol, the most important of water contaminators leads to significant ecological problems.
During various processes of the Oil Refinery Plant (ORP) in Azerbaijan, waste water is refined and
discharged into the sea, however, after the treatment, the phenol and its derivatives remain in the waste
water, which influence on the water ecosystem. It is known that, phenol and its derivatives are discharged
into the water basins so, affect their flora and fauna.1,2
We have taken 3 water samples from different units of catalytic cracking plant at Azerbaijan Oil Refinery
were taken and the composition was analyzed. A chemical analysis of water samples was carried out on
a GC-MSD gas chromatograph 6890N with a highly efficient mass-selective detecto-Agilent 5975 from
Agilent Technologies (USA). Our goal was to determine mainly the phenol in the samples (Table 1).
Table. The amount of phenol in the samples taken from the refinery (mg/L)
Determinable substances
1
2
Phenol
5,30
5,6
o-cresol
0,70
0,3
2-nitrophenol
0,60
0,5
2,4-dimethyl-phenol
32,00
8,7

3
1
0,01
0,01
1

In conclusion, we can say that phenol and phenolic derivatives were calculated in the analyzed samples,
and in the future we will examine effective and new ways of purifying phenol from polluted waters that
are released into water resources.
References:
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The development of new, selective and ultra-sensitive chemosensors and fluorescence probes that can
detect toxic species for human health and environmental protection has received considerable interest in
recent years. On the other hand, beryllium (Be) is the most toxic element without radioactivity. Although
Be and its salts especially BeCl2, BeF2, BeSO4, and Be(NO3)2 are widely used in many industrial and defence
materials applications including weapons, electronics and communications, automobile manufacturing,
aerospace, telecommunications, petrochemical, nuclear reactor industries (as a moderator of slow
neutrons in fusion reactions) and in metal and alloy production, due to its unique physical and chemical
properties such as lightweight, high specific heat, low density, excellent thermal conductivity, very high
stress and corrosion resistance, and high oxidation resistance, this metal can contaminate natural waters
and cause an immune system failure known as beryllium sensitization, eye and mucous membrane
irritation, fatigue, weight loss and can lead to documented illnesses of chronic beryllium disease (CBD) or
berylliosis, an incurable and potentially fatal progressive lung ailment.
Beryllium has been classified in the 2A group (proven to be causative of cancers in experimental animals
and humans) in the classification of agents causing cancers by the International Agency for Research on
Cancer (IARC). When comparison of Be with other toxic metals such as Cd and Pb, the amount of
permissible exposure in work areas is 100 times less. For these reasons, detection and monitoring trace
amount of Be2+ ions in the vicinity of processing plants and their disposal sites and especially in areas
where there is heavy industrialization using beryllium products is extremely important for human health
and environment protection.
Therefore, in the present study, we have for the first time design and synthesized the water soluble
asymmetric multichannel sensor Q—A3BZnPc based on phthalocyanine(Pc) which carry the benzo-9crown-3 (A) and (4,4''-bis(dimethylamino)-[1,1':2',1''-terphenyl) (B) units together providing an effective
solution to all deficiencies mentioned in the literature. All molecules synthesized were characterized by a
wide range of spectroscopic methods, including NMR, MALDI-TOF mass spectra, IR spectroscopy, Dynamic
Light Scattering (DLS), and electronic absorption. Also precursor molecule A3BZnPc was enlightened by
single crystal X–ray diffraction analysis (XRD).
The sensor Q—A3BZnPc based on the phthalocyanine was used to determine trace amount Be2+ ion in
aqueous media. This double channel sensor (spectrophotometric and fluorometric) was highly selective
and sensitive for Be2+ and had a wide linear range with response time lower than 1 second in the room
temperature.
This work is supported by the Scientific and Technological Research Council of Turkey (TÜBİTAK) (Project
Number: 117Z381).
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Methylamine-borane (MeAB, CH3NH2-BH3) is one of the most extensively studied compounds in both
catalytic and fuel cell studies in recent years due to its high hydrogen capacity and lower vapor pressure
than ammonia-boran. When a suitable catalyst is used, 3 mol H2 is released from 1 mol MeAB in the
hydrolysis reaction, and it is thought that the hydrogen obtained by this route is more advantageous than
the other systems.1,2
In this study, the mesoporous silica material (SBA-15) stabilized Pd-Ru nanocatalyst was prepared using
the precursor materials of Pd, Ru and also SBA-15 material, characterized and then its catalytic activity
was investigated in the hydrolysis of methylamine-borane (MeAB) at room conditions. The structural and
morphological properties of the prepared nanocatalyst was examined TEM, XPS, P-XRD etc.
This study was supported by Van YYU Scientific Research Projects Coordination Unit (Project ID: FAP-20198244).
References:
1) Du, C.; Ao, Q.; Cao, N.; Yang, L.; Luo, W.; Cheng, G. Int. J. Hydrog. Energy, 2015, 40, 6180.
2) Yang, L.; Su, J.; Luo, W.; Cheng, G. ChemCatChem, 2014, 6, 1617.

50

Use of Microalgae for Agro-Industrial Wastewater Treatment
Processes
F. Özge Uysal, Önder Uysal and Kamil Ekinci
Isparta University of Applied Sciences, Faculty of Agricultural Sciences and Technologies, Department of
Agricultural Machines and Technologies Engineering
zm.ozgeuysal@gmail.com

Industrialization and development of urbanization lead to an increase in the amount of wastewater. These
wastewaters are discharged into rivers and lakes and affect the ecosystem adversely. As a result,
environmental and ecological problems arise. Therefore, new technologies are needed for sustainable
agriculture and sustainable environment. Microalgae are used for applications of wastewater treatment.
Generally, microalgae cultivation in wastewater has two purposes: (1) to produce high value added
microalgal biomass and (2) to perform biological treatment by reducing organic and inorganic nutrient
loads in wastewater. Especially, in agricultural industrial wastewater applications, the use of microalgae
and re-use of treated water in agriculture is very important for sustainable agriculture, environment and
economy. Thus, it is possible to create a cycle in agricultural applications.
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EPDM (Ethylene Propylene Diene Monomers) is a kind of elastomer which has high resistance to ozone
and oxidation, can exhibit very good flexibility at low temperatures, and maintains many additives and
oils in its structure. Therefore, there are many application areas. One of the EPDM applications is sealing
profile which is mostly produced by extrusion technique. To provide extrusion process safety in the
production line, usage of the ‘right’ oil is critical. It is important to point out that low volatility, emission
ability and highnesses of flash point are strongly related to process safety. Additionally, volatility and
emission ability are important due to environmental concerns.
The purpose of this study is to build an opinion about safety of extrusion process by using four paraffinic
oils without reducing quality of end product. For this aim, these paraffinic oils were applied EPDM based
compounds; then, rheological, before/after aging mechanical properties were evaluated due to observe
product quality. Furthermore, used oils which differ regarding their viscosity, flash point and volatility
were examined to sustain safety of process (Table 1). As a result, the oil with highest viscosity and lowest
emission ability which was considered suitable for extrusion process, improved before/after aging
mechanical properties but had negative effect on rheological properties.
Table. Specifications of used oils
Sample name
Kinematic Viscosity mm2/s at 40 °C
Kinematic Viscosity mm2/s at 100 °C
Flash point (°C)
Evaporation Loss at 160 °C; 30 min (%)

1
32
5,4
215
15,5

2
103
10,8
245
2,7

References:
1) Reincke, K., Grellmann, W. H., & Friedel, J, Kautsch Gummi Kunstst. 2009, 62(10), 506.
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3
315
24
255
1,6

4
575
34
295
0,6

Poly(3,4-etilendioksitiyofen) Stabilized Bimetallic Nanocatalyst for
Hydrogen Generation from The Hydrolysis of Hydrazine-Borane
Yaşar Karataşa, Fatih Şenb and Mehmet Gülcana
a

b

Chemistry Department, Faculty of Science, Van Yüzüncü Yıl University, Zeve Campus, 65080 Van, Turkey
Sen Research Group, Biochemistry Department, Faculty of Arts and Science, Dumlupinar University, Evliya Celebi
Campus, 43100 Kutahya, Turkey
yasar_2063@hotmail.com

Although the most important alternative to overcome environmental and global problems related to
energy appears to be hydrogen, the storage of hydrogen is one of the most fundamental problems of
today.1,2 Lightweight boron-containing compounds with high density of hydrogen have been extensively
studied as promising solid chemical hydrogen storage materials over the last 15 years.3 Among those,
hydrazine borane (N2H4BH3, HB) have 15.4 wt.% of hydrogen and surpass the US DOE 2015 targets.4
Herein, we report metal catalyzed hydrolysis of HB as a fast hydrogen generation system under mild
conditions. In order to achieve hydrolysis effectively, poly(3,4-etilendioksitiyofen) stabilized bimetallic
nanocatalyst have been prepared by modifying the chemical reduction method which is a very simple and
efficient method in room conditions. The synthesized bimetallic nanocatalyst showed excellent catalytic
activity, stability, and selectivity in the production of hydrogen by hydrolysis of the HB.
This study was supported by Van YYU Scientific Research Projects Coordination Unit (Project ID: FAP-20198244).
References:
1)
2)
3)
4)

Rand, D.A.J.; Dell, R.M. J. Power Sources 2005, 144, 568.
Hügle, T.; Kühnel, M.F.; Lentz, D. J. Am. Chem. Soc. 2009, 131, 7444.
Lu, Z.H.; Yao, Q.; Zhang, Z.; Yang, Y.; Chen, X. J. Nanomater. 2014, 2014, 729029.
US Energy Information Administration. Annual energy outlook 2005 with projections to 2025; EIA: Washington,
DC, USA, 2005.

53

Research into the Potential Use of Datura stramonium L.
(Jimsonweed) for Phytoremediation of 2,4-Dichlorophenol
Zeynep Ceylana, Mohammad Moharramzadeha, Ökkeş Aticib
a

Department of Environmental Engineering, Faculty of Engineering, Atatürk University Erzurum Turkey
b
Department of Biology, Science Faculty, Atatürk University, Erzurum, Turkey
zceylan@atauni.edu.tr

Phytoremediation is defined as the process of cleaning areas polluted by anthropogenic activities using
plants. In this process, plants with high phytoremediation capacity accumulate organic and inorganic
pollutants in their structure or degrade them providing cleaning of polluted aqueous or land areas. 2,4Dichlorophenol (2,4-DCP) is on the priority toxic pollutant list in the scope of clean water laws according
to the US EPA and European Union (EU) (2455/2001/CE) and is a chlorophenol derivative posing a serious
threat in terms of public health and aqueous ecosystems1,2. Additionally, important herbicides with
serious potential for use in Turkey as in the whole world are the main source material for 2,4-D and after
burning it may form cancerogenic resistant organic compounds that can transform to dibenzo-p-dioxin
derivatives3.
In this study, the potential of Datura stramonium L. (jimsonweed), with high tolerance to toxic compounds
and different environmental conditions, for phytoremediation by cleaning 2,4-DCP in soil and aqueous
areas was evaluated. The study cultivated the plant in a hydroponic system (aquaculture) and different
concentrations of 2,4-DCP (0.0, 75, 100, 125, 150, 175, 200, 225, 250 and 275 ppm) were added to the
cultivation medium when seedlings had at least 4 leaves. Four days later, the remediation rate of 2,4-DCP
in the hydroponic medium, root-stem length of plants, root-stem dry weight and photosynthetic pigment
(chlorophyll and carotenoid) contents were determined.
According to the results, D. stramonium seedlings were determined to remediate 2,4-DCP to a good
degree (60-80%) at all concentrations studied in general. Additionally, 2,4-DCP applications generally
mildly inhibited the root and stem lengths and dry weights of D. stramonium seedlings compared to
controls especially as high doses like 200-275 ppm, with no significant effects at low concentrations.
Again, 2,4-DCP applications generally slightly increased the protein content of stem and roots, with no
significant effect on total chlorophyll content in leaves compared to controls. Carotenoid content only
increased at 275 ppm, while it fell at other concentrations. When our results are generally evaluated, they
show D. stramonium has high potential for use in phytoremediation of 2,4-DCP in soil and aqueous areas.
References:
1) Chaliha, S., Bhattacharyya, K.G., Chem. Eng. J. 2008, 135, 575-588.
2) Shaarani, F.W., Hameed, B.H., Chem. Eng. J. 2011, 169, 180-185.
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Each year, more than twenty million tons of waste residues from organic solvents are emitted to the
atmosphere and polluting the environment.1 Also, prolonged exposure to solvents has a harmful effect
on all living organisms, damaging most organs.1 Reducing the use of solvents or replacing them with less
toxic ones, are the most important goals of green chemistry studies. Water, carbon dioxide, supercritical
fluids, ionic liquids and non-toxic liquid polymers which are low toxic, accessible, reusable and great
efficient are some of the important green solvents.2 Also, an ideal green solvent would mediate reactions,
separations and catalyst recycling. Water, nature’s solvent, is known as the most appropriate alternative
to dangerous, volatile organic solvents because of having distinguished physical and chemical properties
such as polarity, hydrogen bonding, wide temperature range, non-toxic, non-ﬂammable, cheapness,
readily available and plentiful.1,2 In recent years, many organic reactions such as Diels-Alder, Baylis
Hillman, Mannich, aldol, cycloaddition, dehydration, schiff base formation, heterocyclic compounds
synthesis etc. have been carried out in water.3
In this study, we used water as a green solvent at some organic reactions that aim to synthesize various
organic molecules and compared the effects of solvent choice such as water or organic solvents.
References:
1) Agata T. Journal of Education, Health and Sport. 2017, 7(9), 224-232.
2) Simon M. A.; Li C. J. Chem. Soc. Rev., 2012, 41, 1415–1427.
3) Hailes H. C., Organic Process Research & Development, 2007, 11, 114-120.
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Water is the most important natural resource in the world without it life can not exist and most industries
could not operate. Toxic compounds cause inhibition or destruction of biological activity in the water.
Most of these materials originate from industrial discharges and would include heavy metals from
finishing and platting operations, most repellents from textile manufacture, herbicides and pesticides, etc.
Recently, the use of polymeric ligand exchangers (PLE) to remove toxic anions in water has attracted much
attention. A PLE consists of a polymer with chelating functional groups that can bind tightly to a transition
metal, which can remove anions from water by complex formation.
The aim of this study was to produce special polymeric ligand exchangers to remove toxic anions from
aqueous system. For this purpose first, trunk polymer was modified with different functional groups and
then metal ion loaded onto functional polymers to obtain PLE. In this study, structures of PLE adsorbents
were characterized by using different techniques. The adsorption behaviors of polymeric ligand
exchangers were investigated as pH, contact time, and initial metal ion concentration. Desorption and
reusability of the adsorbed anions onto the PLE adsorbents were also examined using aqueous solutions
of mineral acids, bases and salts.
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One of the most important problems in developed countries is the pollution of water resources with toxic
elements. Especially toxic elements such as arsenic and chromium pose a threat to human health due to
their carcinogenic effects.1,2 Chemical deposition, membrane separation, ultrafiltration, reverse osmosis,
solvent extraction and adsorption are the most common methods used to remove toxic elements such as
arsenic and chromium. 2,3 Graft polymerization methods on synthetic and natural polymeric materials
commonly produces functional adsorbents.4 Graft polymerization methods also confers tunable
functional group density on the polymers. Thus, the adsorption property either for certain ionic species
or molecules can be improved by maintaining bulk polymeric structure.3,4
In this study, novel adsorbent materials for the removal of As(V) and Cr(VI) ions from environmental water
sources were developed by using functional grafted synthetic and natural cotton nonwoven fabrics. The
adsorption experiments were carried out to optimize various parameters like contact time, initial
concentration, solution pH, tap water application, reusability, and promising results were obtained for
future studies.
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Sustainability in agriculture is of great importance for the continuation of human life. The climatic
changes, which make their activity more visible today, have been the biggest factor limiting the
agricultural development, production and continuity in production. All matter offered to human beings is
increasingly abused and on the way to extinction. The existence of human beings, as understood from the
processing of the earth on the earth, can be understood from the destruction and destruction of human
beings. Globally, soil management and land-based irrigation potential and method increasingly increase
the level of materiality worldwide.
In the framework of sustainable agriculture, accurate and reliable management of water resources should
be sustainable. In order to achieve this, long-term water and salt balances need to be ensured while
maintaining or maintaining soil fertility. When we look at our past history, it is known that the first
civilization occurred in the regions where irrigation is taking place and that the most prominent power of
development is irrigation. Today, this role of irrigation continues. Water is indispensable for life and is
necessary for the continuation of biological diversity. For a sustainable future, it is now necessary to
increase the efficiency of existing water resources and work towards more accurate use of natural
resources.
In this review, it is aimed to discuss the risks and damages of the global climate in terms of soil and offer
solutions to these negative effects.
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Phenolic compounds are one of the most important toxic compounds, even at low concentrations, for
environment and human health.1,2 Different techniques, such as chemical oxidation, biodegradation,
membrane filtration, solvent extraction and adsorption, have been adopted for removing phenol from aqueous
solutions and/or wastewaters. However, adsorption's low cost, regeneration possibility and high uptake
capacity is making it more favored method.3 Although various adsorbents, either natural or synthetic, have
been used in adsorption studies of phenolic compounds, nowadays, adsorbents which are naturally available
in the environment, like biochar, are gaining importance by virtue of low-cost1.
Biochar is carbonaceous solid produced by pyrolysis of biomass at high temperature in oxygen free
environment.4 There are some modification approaches to increase biochar adsorption capacities. Among
these approaches, magnetic biochar can be successfully generated by chemical co-precipitation of iron oxides
and it can provide effective absorptivity, ready separation and easy recycling.5 However, there only few studies
exist in the literature about adsorption with magnetic biochar and these are mainly about heavy metal
adsorption. Therefore, in this study, magnetic biochar produced from olive pomace (OP) was used as adsorbent
to remove phenol and the adsorption capacity of phenol was revealed.
In this study, magnetic biochar was obtained from OP pyrolysis after pretreatment of FeCl3. 50 g dried and
grounded OP were mixed in 400 mL of 2M FeCl3 solution for 30 min. and kept at 70°C for 30 min. The pretreated biomass was then separated from the solution and pyrolyzed at 600°C, 5°C/min heating rate. Batch
phenol adsorption experiments were conducted by shaking at 200 rpm, 20°C for 60 minutes after addition of
0.14 g magnetic OP biochar into 20 mL phenol solutions ranging from 20 to 100 mg/L concentrations. Phenol
concentrations were determined by using spectrophotometry at 500 nm wavelength according to standard
phenol analysis methods. Correlation coefficients of Langmuir, Freundlich and Tempkin isotherm models were
found as 0.7093, 0.9533 and 0.8573 respectively. According to these values, the adsorption data are found to
be more suitable for Freundlich model at 20°C, indicating adsorption on a heterogeneous surface.
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1) Uddin, M., Islam, M. and Abedin, M., 2007, Adsorption of phenol from aqueous solution by water hyacinth ash,
ARPN Journal of Engineering and Applied Sciences, 2 (2), 11-17.
2) Gami, A. A., Shukor, M. Y., Khalil, K. A., Dahalan, F. A., Khalid, A. and Ahmad, S. A., Phenol and its toxicity: A short
review.
3) Mohammed, N. A., Abu-Zurayk, R. A., Hamadneh, I. and Al-Dujaili, A. H., 2018, Phenol adsorption on biochar
prepared from the pine fruit shells: Equilibrium, kinetic and thermodynamics studies, Journal of environmental
management, 226, 377-385.
4) Shin, W., 2017, Adsorption characteristics of phenol and heavy metals on biochar from Hizikia fusiformis,
Environmental earth sciences, 76 (22), 782.
5) Nuhoglu, Y. and Malkoc, E., 2009, Thermodynamic and kinetic studies for environmentaly friendly Ni (II)
biosorption using waste pomace of olive oil factory, Bioresource technology, 100 (8), 2375-2380.
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Agricultural environmental pollution has threatened the environment and human health in recent years.
Heavy metals concentrations found in pesticides increases day by day since widely use of pesticides in
agricultural productivity. Although the use of arsenic-containing pesticides was prohibited, arsenic can be
found in the soil, plant and groundwater due to the bioaccumulation of heavy metals. While chemical
coagulation, adsorption and ion exchange methods can be used for the arsenic removal from water,
electrochemical treatment has gain importance due to its high removal efficiency.
The arsenic removal from model groundwater by electrocoagulation was studied in this research. The
effect of current density, initial water pH and the electrolyte concentration on removal efficiency and
energy consumption was investigated to obtain the optimum treatment condition of electrocoagulation.
The optimum arsenic removal was determined as % 99.87 with the current density of 10 mA/cm 2, initial
water pH of 3 and 10 mM NA2SO3 electrolyte concentration when parallel plate aluminum electrodes was
used. As a result of the study, it was found that arsenic from model wastewater can be effectively
removed by electrocoagulation.
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With innovations in analytical instruments and software platforms it is possible to quantitate and monitor
low level contaminants simultaneously.
In the presentation workflow will be discussed for the application.
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The complex process of development of the plant organism depends on many factors, whose action is cumulative.
To isolate and establish the influence of any one factor is quite difficult. Therefore, studying the role of one or
another environmental element, it is necessary to keep in mind and take into account the entire set of the natural
environment. Studies were conducted in the Gazach and Shamkir regions of the Azerbaijan. Merlot is a French
technical grape variety used to produce red table wines. Brief description of the soil composition of the studied
areas:
1) Common chernozem - the type of soil in the area, formed in the conditions of forest-steppe herbaceous
vegetation.
2) Brown forest soil. Soil-forming rocks largely determine the direction of soil formation processes. Brown forest
soils are formed on numerous soil-forming rocks.
The main features of their composition and properties are high water permeability, enrichment with bases, oxides
of iron and aluminum. Used nitrogen containing pesticides are: metalaxyl, azoksitrobin, penconazole. 1,2
Material and research methods: In the study of the physical and chemical composition of the must and wine
materials were determined:
1) Sugar in grapes according to GOST 27198-87;
2) Ethyl alcohol, titratable acids, pH - respectively, according to GOST 13192, GOST R 51621, GOST R 51653, GOST
R 51654.
A chemical analysis of grape samples was carried out on analyzer Wine Scan. Wine Scan™ consists of the analyser
and Foss Integrator software. Options for WineScan include the possibility to upgrade with colour (VIS) module and
to automatic version with XY Autosampler.
Table. The sample for analysis is the grape variety of Merlot
Regions
Sugar
Ethyl Alcohol
Gazach
20,20%
10,50%
Shamkir
21,50%
12,60%

Titratable Acids
4,8 g/dm 3
5.8 g/dm3

pH
3,38
3,65

As can be seen from the table, the amount of sugar, ethyl alcohol, titrable acids and pH are average due to excessive
uses of nitrogen containing pesticides.
References:
1) Martin A.G., Sparta A.A. The study of the influence of soil properties on the productivity and quality of grapes of
some varieties. Grape ecology and harvest: Collected articles. Chisinau. 1985,187.
2) Handbook of Enology. The Chemistry of Wine and Stabilization and Treatments P. Rib.ereau-Gayon, Y. Glories,
A. Maujean and D. Dubourdieu, John Wiley & Sons, 2006.
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It is known that, use of mineral or organic fertilizers in agriculture increases inputs of nutrients to soils,
and the form in which the nutrients are applied and their fate in the soil-plant system determine the
overall effects on soil pH. Soil acidification is a widespread natural phenomenon in regions with medium
to high rainfall, and agricultural production systems can accelerate soil acidification processes through
perturbation of the natural cycles of calcium, magnesium, iron and zinc in soil.
Fertilizers are very valuable, as they replace the soil nutrients used up by plants. The three primary soil
nutrients often in short supply are potassium, phosphorous and nitrogen (NPK) compounds. These are
commonly referred to as macronutrients. Certain other elements like boron, zinc and manganese are
necessary in extremely small amounts and are known as micronutrients1,2.
The sample for analysis is the soil from ground under the grape variety Tabriz (white), which was selected
from the Goy-Gol District. A chemical analysis of soil samples was carried out with different methods.
Calcium and magnesium was determinate with A. Asetat-AAS method, iron and zinc with DTPA-AAS
method.
Table. The sample for analysis is the soil under grape variety of Tabriz (white)
Elements
Standard
Results
Calcium
1150-3500
4760
Magnezium
160-480
685,3
Iron
2,5-4,5
5,57
Zinc
0,7-2,4
1,15

Appraisal
high
high
high
Average

As can be seen from the table, the amount of calcium, magnesium, iron is high due to excessive uses of
mineral fertilizers.
References:
1) Armstrong, Sarah, Clough, John. Education in Chemistry, 46, 2, 2012.
2) Jorgensen, Lisbeth Flindt; Jeanne Kjær, Preben Olsen. Annette Elisabeth Rosenbom, Chemosphere. 88, 5, 2012,
554–562.
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It is known that, soil acidification is a widespread natural phenomenon in regions with medium to high
rainfall, and agricultural production systems can accelerate soil acidification processes through
perturbation of the natural cycles of nitrogen (N), phosphorus (P), potassium (K) and sulfur (S) in soil. Soil
nutrients are vital for plant growth and development. Plants obtain carbon, hydrogen and oxygen from
air and water. All other necessary nutrients like nitrogen, phosphorus, potassium, calcium, magnesium,
sulfur and more must be obtained from the soil.1
Chemical fertilizers improve the growth of plants and increase the yields of fruits and vegetables in a
relatively short period of time. The sample for analysis is the soil from ground under the grape variety
Medrese, which was selected from the Ganja, west region of Azerbaijan. Residual amount of main
elements of fertilizers test sample was determined with different methods. Nitrogen was determinated
with Kjeldahl method, potassium with A. Asetat-AAS method and phosphorous with Olsen-Spec method.2
Table. The sample for analysis is the soil under grape variety of Medrese
Elements
Standard
Results
Nitrogen
0,09-0,17
0,14%
Potassium
110-320
460,20 ppm
Phosphorous
8-25
37,55 ppm

Appraisal
high
high
high

As can be seen from the table, the amount of nitrogen, potassium and phosphorous is very large, due to
excessive uses of mineral fertilizers.
References:
1) Perevalova E.G, Reshetova O.A, Grandberg K. I. Methods of element-organic chemistry. Moskow, 1983,498.
2) Nesmeyanov A.N, Vilchevskaya V.D, Kochetkova N.S. Enviromental chemistry. AN USSR, 1979,4, 911.

64

Antimicrobial Properties of Some Amides of 1,1-Bis(Carboxymethylthio)-1-Phenylethane
Sabiya Osmanovaa,b
a

İnstitute of Chemistry of Additives after Academician Ali Guliyev of Azerbaijan National Academy of Sciences
b
Western Caspian University
sabiya17@mail.ru

One of the perspective directions of chemistry of carbonyl-containing compounds is their participation in
the synthesis of biologically active compounds and analogues of natural substances for the needs of
medicine and agriculture. Among these compounds, acid amides occupy a significant place. Some of them
show antimicrobial, fungicidal, anti-inflammatory, and antitumoral activity.1
Based on the above-mentioned bis-amides2 of the formula was synthesized by direct amidation of
previously synthesized 1,1-bis-(carboxymethylthio)-1-phenylethane with primary amines:
CH3

O H
SCH2C NR

SCH2C NR
O H

The amidation reaction was carried out in benzene solution in the presence of catalytic amounts of boric
acid. The influence of the basicity of the used amines on the amidation reaction rate has been established.
The composition and structure of the synthesized compounds have been confirmed by IR and 1H PMR
spectral data, and also by elemental analysis.
The antimicrobial activity of the synthesized compounds has been investigated with respect to bacteria:
Klebsiella pneumonia, Staphylococcus aureus, Pseudomonas aeruginosa and fungi: Penicillium
purpurogenum, Fusarium oxysporum, Aspergillus niger, Aspergillus ochraceus, Candida albicans.
As a result of the research, it has been revealed that the synthesized compounds exhibit high fungicidal
activity against the fungus F.oxysporum, also bactericidal activity against the bacterium K. pneumonia.
References:
1) A. Greenberg, C. M. Breneman and J. F. Liebman, The Amide Linkage: Structural Significance in Chemistry,
Biochemistry, and Materials Science, John Wiley & Sons, New York, 1999; 672 pages.
2) Parham Taslimi, Sabiya Osmanova, Cuneyt Caglayan et al. Novel amides of 1,1-bis-(carboxymethylthio)-1arylethanes: Synthesis, characterization, acetylcholinesterase, butyrylcholinesterase, and carbonic anhydrase
inhibitory properties. Journal of Biochemical and Molecular Toxicology, vol.32, issue 9, 2018, e22191.
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The glycerin derivatives, previously not described in literature, have been synthesized. Their lubricating
properties in transmission oils have been studied. It has been shown that they have high anti-seize
properties, which makes it possible to use the compounds in the manufacture of transmission oils on an
eco-friendly basis.The recently increased production of glycerin, a by-product in the production of
biodiesel fuel, has made it a cheap raw material for the needs of the national economy.
Glycerol derivatives are non-toxic or low-toxic, which is very important for the protection of the
environment, land, water and air. For transmission oils used in automobiles, tractors, etc., organosulfur
compounds, xanthates, sulfides, and disulfides are widely used .1,2
In order to expand the range of new sulfur-containing compounds from affordable and cheap raw
materials, the reaction of the interaction of 2,2-dialkyl-4-chloromethyl-1,3-dioxolanes, derivatives of
glycerol with mono-, di- and trisulfides of sodium catalyzed by tetraalkyl ammonium iodide or bromide
was studied. The general reaction scheme is:
CH3

O

CH2

C

2
R

O

CH - CH2Cl

+ Na2S(n) . ( 9 H2O)

(R')N J(Br)

CH3

- 2 NaCl

O

CH2

R

CH3

CH2 - O
C

C
O

CH - CH2 - S(n) - CH2 - CH - O

R

where, R– CH3, C4H9; R' – C2H5, C4H9; n=1, 2, 3
The resulting mono-, di-, and trisulfides proved to be effective extreme pressure additives. When they are
poured into cars and tractors, harmful exhaust gases are emitted while driving, and to neutralize them
requires environmentally friendly products. The more effective the extreme pressure properties, the less
harmful gases are released, and this does not cause environmental pollution of the earth and air.
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Unpleasant taste and odor (T&O) of water can indicate quality problems or possible risks for human health
and can make water unacceptable by consumers. A plethora of water T&O of natural or anthropogenic
origin can enter water at the source, during water treatment or in distribution networks. Resolution of
water T&O problems requires integration of a) sensory analysis to describe the problem, b) chemical
analysis to determine the identity and concentration of T&O c) assessment of associated risks and d)
suitable water treatment to control T&O. Expertise in Europe across those dimensions are yet scattered
and fragmented.
The main aim of the proposed Action (WaterTOP) is to increase capabilities and capacities in Europe for
solving water T&O, by creating the first European network of multi-disciplinary experts, end-users and
stakeholders in the field. An “innovation by integration” approach is adopted, incorporating novel crosssector knowledge transfer from the food sector, new international collaborations, vertical “source to tap”
risk assessment strategies and horizontal integration with overlapping sectors, i.e. aquaculture,
manufacturers of materials in contact with water, sensors and analytical technologies. WaterTOP will have
strong impact in improving protection of public health and water resources, quality of life, use of tap
water, consumer’s awareness and involvement in water quality issues and professional development of
young researchers in the field. It will largely contribute to the implementation of the new (recast) EU
Drinking Water Directive and to the development of European leadership in the science and technology
of water quality.
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To date, the use of microalgae species as raw materials in biopharmaceutical production is on the agenda.1
The reason behind this idea is that microalgae are cell factories that are able to efficiently utilize carbon
dioxide for the production of numerous biologically active compounds. However, there are several
problems that remain to be solved in the production of recombinant protein from microalgaes. One of
the critual need is a biyo-compatible N-glycosylation patterns from the secreted recombinant proteins.
N-glycosylation is the most common post-translational modification of mammalian proteins. There are
many important functional roles of N-glycosylation such as contribute to protein folding by steric effects.
Within the immune system, the N-glycans on an immune cell’s surface will help dictate that migration
pattern of the cell. Therefore, it’s expected that the biopharmaceutical proteins to have no foreign Nglycan pattern to human cells.2
Chlorella zofingiensis that is a fresh water green microalgae, may be a suitable candidate to become a
biopharmaceutical raw material manufacturer. It grows fast, is easy to be cultured and scaled up both
indoors and outdoors, and achieves ultrahigh cell density.3 There was no study in which a comprehensive
N-glycosylation profile was obtained for the Chlorella zofingiensis in our knowledge.
Chlorella zofingiensis was grown photoautotrophically (photon flux: 175 µmol·m-2·s-1) in TAP medium.
Microalgae extract proteins were reconstituted and denaturated. PNGase F enzyme were used to release
N-glycans from the proteins. Subsequently, the samples were centrifuged and supernatants were
collected. Released N-glycans were labelled with 2-aminobenzoic acid and a HILIC based method used for
purification and enrichment. MALDI-TOF(/TOF)-MS analysis.of labelled N-glycans were performed at
negative reflectron mode All spectra were obtainedin the positive and reflectron mode using a random
walk pattern in the mass range of 1000–4000 Da. DHB (5 mg/mL prepared in 50% ACN) was used as a
MALDI matrix. Results indicate that N-glycan profile of C. zonfingensis contains predominantly high
mannoz type of N-glycans.
References:
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2) Ahmad, P. and F. Bano, Posttranslational Modifications in Algae: Role in Stress Response and Biopharmaceutical
Production, in Protein Modificomics. 2019, Elsevier. p. 313-337.
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The objective of this study is to highlight the treatment performance of plant: Phragmite australs, Typha
latifolia and Juncus effesus vis-a-vis wastewater treatment in a subsurface horizontal flow. This study
included a comparison between planted basins, as each basin contains a sample of plants, and a nonplanted basin taken as a witness.
The study was conducted through an experimental model in the treatment of urbansewage area at the
national office of sanitation of EL oued wilaya of EL oued in Algeria which is considered as a semi arid
zone. This model consists of circular basins 80L of capacity filled from the bottom up by a 45 cm thick
gravel (15/25) mm, 20 cm of sand, and 5cm of mud. The basin wasfeeded by urban wastewater is
performed after preliminary treatment (physicaltherapy) at 30 L/day and once/week. The water obtained
in the basin after a period of 5 days is collected througha container placed under the basin where the
study lasted one year (January to December 2014). Wearrived to remove pollutants by the following rates:
The COD: (76,08% for Phragmite australs, 74, 97% for Juncus effusus and 73,8% for Typha latifolia). The
BOD5: (91,3% Phragmite australs for Juncus effusus, 92,2% and 95,3% for Typha latifolia). The TSS: (97,17%
for Typha latifolia, for Juncus effusus, 95,13% Phragmite australs and for 93,05%). NH4+: It was average
99% for three plants. NO2-: content was decreasedat a rate of 87,57for Typha latifolia 89, 13% for Juncus
effusus and 89,13% for Phragmite australs. NO3-: 86, 7% for Typha latifolia 81,5 for Juncus effusus, and
87,20% for Phragmite australs. PO43- was foundit deband between (78.88% - 83.81% - 80.69%).
We also found that the plants are able to remove organic pollutants (bacteriological) by 99%. The plant
Typha latifolia has given better results compared to the other two plants on its power to remove organic
pollutants and orthophosphates PO4-3. In conclusion we can infer that the decrease of pollutants and
harmful baciles allows us to focus on reusingtreated wastewater in agriculture and industry.
References:
1) Rodier J., L'analyse De L'eau (chimie, physico-chimie, microbiologie, biologie, interprétation des résultats, 8e
édition., DUNOD, paris, 1996.
2) Kim, Y. and Kim, W. J. "Roles of water hyacinths and their roots for reducing algal concentration in the effluent
from waste stabilization ponds." Wat. Res. 2000. 34(13), 3285-3294.
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Humic substances are polyelectrolytic macromolecules having high molecular weights. They are
signiﬁcant in aquatic systems for several reasons. They give yellow brown color to water and can complex
metals and organic pollutants such as pesticides. They are precursors to the formation of mutagenic
halogenated compounds in water after chlorination. Especially fulvic acid represents the major advantage
of the natural organic matter in soil and surface water. However, its presence in raw water can
signiﬁcantly affect the quality during the puriﬁcation process. It is widely agreed that trihalomethanes
(THMs), one of disinfection byproducts, can be generated by step chlo-rination in water treatment when
they contain fulvic acid. Several researches have been carried out as an alternative for the degradation of
aquatic humic substances.
The present work concerns the study of cloud point extraction (CPE) as a method of recovery and
valorization of fulvic acid of aqueous solution using the powerful solubilizing characteristic of nonionic
surfactant aqueous solutions.This type of extraction used for example in environmental cleanup of
industrial effluent or product concentration of fine chemicals for reuse. The surfactants used are alcohol
polyethoxylate (Lutensol ON 30: n-C10E3) and alkylphenol polyethoxylate (Dowfax 20B102) types. Phase
diagrams of binary water/surfactant and pseudo-binary (in the presence of solute) were plotted. The
extraction results according to wt. % of surfactant and temperature are expressed by the four following
response: percentage of solute extracted, E, residual concentrations of solute and surfactant in the dilute
phase (Xs, w, and Xt, w respectively) and volume fraction of coacervate at the equilibrium (). For each
parameter, whose values are determined by an experimental design, these results are the subject of an
empirical smoothing in three dimensions. The goal is to find the best compromise between E, which can
be 99%, and kept to a minimum. A comparison between experimental and calculated values allows
models validation. Sodium sulfate, CTAB addition and pH effect were treated at the end of this work. The
possibility of recycling the surfactant has been proved.
References:
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The current work has as its goal the preparation of activated carbon from the stones of dates from
southern Algeria (El-Oued province) using a simple pyrolysis proceeded by chemical impregnation in
sulphuric acid. For the preparation of the carbon we choose the diameter of the pellets (0.5-1) mm,
activation by acid and water (1:1), carbonization at 450 ˚C. The prepared carbon has the following
characteristics: specific surface 125.86 m2/g, methylene blue number 40, CCE = 0.3 meq.g/l, IR and
micrographics SEM. The activated carbon thus obtained is used at the water purification in wastewater
treatment plant (WWTP) at Kouinine, El- Oued province, to totally eliminate phosphorus. We analyzed
the water at the WWTP before the purification procedure. In this study we have looked at the effect of
the following parameters on the adsorption of carbon: the pH, the contact time (Tc) and the agitation
speed (Va). The best conditions for phosphorus adsorption are: pH=4 or pH >5, Tc = 60 min and Va = 900
rotations per minute.
References:
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Antimony has been employed in wide range of materials such as drugs, glass, ceramics, alloys and
electronics for various goals in addition to its catalytic behavior.1 High amount of antimony usage can
cause environmental pollution and serious health problems may occur in living organisms upon exposure
to this element.2 Photochemical vapor generation (PVG) systems have several advantages such as
elimination of matrix effects and increment in detection power for analytical instruments.3 Moreover, this
method is in green chemistry concept because of the consumption of chemicals having low toxicity.4
In this study, photochemical vapor generation system containing a photoreactor, a gas-liquid separator
and a peristaltic pump5 has been used. T-shaped slotted quartz tube-atom trap (T-SQT-AT) method
combined with PVG prior to FAAS system was employed for the determination of antimony at trace levels.
Parameters of PVG-T-SQT-AT-FAAS system such as type/concentration of LMWOA, UV irradiation period,
type of gas-liquid separator, flame type, trapping period, flow rate of carrier gas, design/height of T-SQTAT and flow rate of hydrogen gas were optimized step by step to determine optimum conditions. Under
the optimum conditions, the limit of detection and the limit of quantification for the developed method
were found as 28.3 and 94.3 µg/L, respectively.
The developed method provided 95 folds enhancement in detection power compared to conventional
FAAS system. In spike experiments, matrix matching calibration strategy was applied to calculate recovery
results that found to be in range of 90.2 and 108.0% for tap water and daphne tea samples. These recovery
results presented good accuracy and applicability of the developed method in real samples.
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Phthalocyanines (Pcs), which were discovered by coincidence in 1907 by Braun and Tcherniac1, are planar
macrocycles related to porphyrins constituted by four isoindole units presenting an 18 π-electron
aromatic cloud delocalized over an arrangement of alternated carbon and nitrogen atoms.2 Metal
complexes of N4-ligands, such as porphyrins and phthalocyanines, are also used for photodynamic cancer
therapy, semiconductor devices, liquid crystals, Langmuir-Blodgett films.3-5 Microwave synthesis method
is environmentally sensitive compared to the classical method because less solvent (or nonsolvent) is
used. Also the yield is higher in microwave method.
The aim of this work is to synthesize unmetallated (2H) and metallated [zinc(II), lead(II), cobalt(II),
copper(II) and nickel(II)] phthalocyanines bearing tetra 5-chloroquinolin-8-yloxy groups by microwave
methods. These compounds have been
R
characterized by IR, NMR spectroscopy,
electronic spectroscopy and mass
spectroscopic
techniques.
These
phthalocyanine
compounds
were
N
N
N
synthesized by classical method in our
R
N
M
N
R
previous study6 but in this study the
M= 2H
synthesis
was
made
by
an
Zn2+
N
N
N
Pb2+
environmentally friendly microwave
N
R=
Co2+
method and two methods were
Cu2+
O
2+
Cl
compared. In this study, microwave
Ni
method has excellent color strength
R
about 6 minutes, also the reaction yields
have increased significantly in this method according to conventional method.
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Nitric oxide is one of the most important biochemical parameters taking place in numerous physical and pathological
processes in biological systems. Nitrogen oxides are also one of the major pollutants in the atmosphere which cause
acid rains, photochemical smog and ozone accumulation. 1,2 Therefore real-time sensor development studies for
nitric oxide attract great attention. This study is largely concerned with the development of optical chemical sensor
for nitric oxide radical that can be applied for quantification studies in aqueous environments. For this purpose nitric
oxide sensitive molecules meso tetrakis(4phenylethynyl)phenylporphyrin (PhacH2), meso-tetraphenylporphyrinato
Zn(II) (ZnTPP) , meso-tetraphenylporphyrinato Pt(II) (TPPPt(II)) were studied in solvent and/or aqueous media and
also embedded in polymeric matrices along with appropriate additives. Matrix material of PVC (polyvinyl chloride)
were chosen due to excellent compatibility with the indicator dyes, resistant characteristics to water and harsh
conditions providing an appropriate micro environment for them. The performances of the potential sensing agents
were tested by steady state fluorescence and decay time measurements. Among them the PhacH2 dye exhibited the
highest response for radicalic nitric oxide. Figure 1 and 2 shows the sensitivity of the dye to NO radical TEMPO in the
concerned media.
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Water resources in Algeria are limited. Estimated at 19.2 billion m3, including 12.4 billion m3 of surface
water. Water requirements for 2020 amounted to more than 8.3 billion m 3 per year. This represents
almost currently double the current water usage Sewage treatment is an absolute necessity if we want to
protect our water resources and increase the recycling of wastewater purified for use for industrial or
agricultural purposes. The choice of a sewage water treatment system in developing countries to several
criteria of which the most important is the system meeting the required standards of preserving the
receiving environment along with the purification performance of the system chosen. The question that
arises here is, will the water that is purified from the aerated lagoon treatment plant in Ouargla meet
those aforementioned criteria. The domestic wastewater by the aerated lagoon treatment system
remains among the most used techniques in countries with arid to semi-arid hot climates. Since the end
of the 1990s, Algeria has adopted for the treatment of wastewater and urban centers the aerated lagoon
as the best technical solution to the climate and economic context.1-2 Aerobic bacteria in the aerated
lagoon consume the dissolved oxygen in the medium for the oxidation of organic matter in the
wastewater. Oxygenation is, in the case of the aerated lagoon, provided mechanically by a surface aerator
or air insufflation. This principle differs from activated sludge by the absence of a continuous sludge
recycling or sludge extraction system.3
The treatment of urban wastewater in an aerated lagoon treatment plant under the climatic conditions
of the town of Ouargla leads to an effluent of satisfactory physicochemical quality. For this, we have
carried out a set of measurements such as: temperature, pH, conductivity, biochemical oxygen demand
BOD5, chemical oxygen demand COD and suspended solids SS in the period between June 2015 to May
2016. A reduction of all the parameters characterizing the organic load: COD and BOD5 with average
annual percentages of 70.28% and 68.76% respectively are reached. This reduction is carried out in
parallel to a reduction of more than 38% for SS, with a residence time of 16 days.
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Organic compounds included in plastic materials, such as phthalates (PAEs), organophosphate esters
(OPEs) are identified among the most critical hazards associated with plastic discharge in the marine
environment. PAEs are widely used as plasticizers to make plastics such as PVC more elastic and flexible.
OPEs are widely used as flame-retardants, plasticizers and antifoam agents in a variety of industries. These
compounds are not chemically bonded to polymers, therefore, they can be easily released into water, air,
sediment or other media in contact with the products. Since most OPEs and PAEs are lipophilic and with
relatively low water solubility, there is a tendency to bind to suspended particulate matter and to
accumulate in sediments. But, little is known about the distribution, of these compounds in marine
sediment as well as on their transfer in the marine food web because of analytical difficulties.1
Surface sediment sample was collected with a sediment grap at 43 meter depth close to L'Estaque station
(43°33′N, 05°30′E) in the Bay of Marseille (NW Mediterranean Sea) in January 2018, which is adjacent to
the ferry port of Marseille. Sediment sample was transfered in glass bottles and preserved at -20 °C deepfreeze until analysis (four replicates). Before exctraction, sediment sample were freeze-dried (⁓ 48h).
Samples were sieved (500 µm), ultrasound extracted and cleaned-up by using OASIS-MAX glass columns
in the MIO ISO class 6 chemistry cleanroom analyzed by GC/MS2,3. Our results showed that seven PAEs
and ten OPEs were detected with ∑OPEs and ∑PAEs concentrations of 913 ng/g ±206 and 348 ng/g ± 78
dried weight, respectively. DnBP was the found as most abundant (%55±17) PAEs whereas TDCP were
predominant among OPEs (%74±13).
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Dyes are organic compounds used in many industries 1. Their disposal poses a major problem in the liquid
waste treatment process2. Photocatalytic treatment is a promising alternative for the elimination of these.
Heterogeneous photocatalysis is a method increasingly used to decontaminate polluted water 3. In this
work, the photodegradation of the dye methyl orange, chosen as a model pollutant, is carried out at room
temperature in an aqueous suspension of TiO2. Among the photocatalysts tested in this study, we have
coprecipitated TiO2 doped.
Prior to photodegradation, the prepared samples were characterized by X-ray diffraction (XRD) and
diffuse reflectance spectrometry (DRS). The objective of our work is to study the kinetics of
photodegradation in the presence of different nanoparticles of pure TiO2 and doped with different
percentages of copper (II) sulfate (CuSO4) and copper (II) chloride (CuCl2), according to several parameters,
such as the nature of the semiconductor, the element and the percentage of the dopant, in order to have
the effect of doping on the properties of each catalyst and to compare the photocatalytic activity of each
semiconductor with respect to this pollutant. Doping improves the degradation of methyl orange. These
results also show that photocatalysis is a very suitable technique for the purification of water containing
dyes such as methyl orange.
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Corrosion reflects the reactivity of most materials when they’re put in aggressive environments.1 The
majority of inhibitors used are toxic compounds2, in recent years research has focused on the synthesis
of oils that are considered as non-toxic inhibitors called green inhibitors.3
The present study was devoted mainly to the effect of the concentration and temperature of the inhibitor
on the behavior of copper and zinc in 3% NaCl medium.
Polarization curves and impedance diagrams were used to determine the performance of the HVRS
tested. Measurements of weight loss, plasma coupled induction spectroscopy and Infra Red are used to
complete this study. The results clearly showed that this oil behaves as a mixed type inhibitor and
physically adsorbs on the surface of the metal.
The results obtained in this study enabled us to determine the influence of the concentration on the
corrosion process as well as the inhibitory efficiency which reaches a value of 95.8% for a concentration
of 3 g/L.
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Antimicrobial drugs effective for treatment of pathogenic bacterial infections are limited, thus it is
important and valuable to find compounds that potentiate antimicrobial activity of antibiotics against this
bacteria. So, our study aims to evaluate the synergistic effect between antibiotics and extracts of pine
resin and propolis against five strains of bacteria, using the diffusion method disks. This study constitute
a confirmation of the synergistic effect of the two extracts with antibiotics especially against
Staphylococcus aureus, Bacillus cereus and Pseudomonas aeruginosa (with 10-30 mm diameters of
inhibition zones) which were resistant to several antimicrobial agents and antibiotics. Our results seem to
validate the traditional use of the resin and propolis in modern medicine.
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The essential oil of the aerial parts of Turgenia latifolia (L.) Hoffmann (Synonym: Caucalis latifolia L.)
collected from Setif, (Algeria) was analysed by gas chromatography and gas chromatography–mass
spectrometry. Thirty compound representing 98.8% of total oil were identified. The oil yield of dried plant
(volume/dry weight) obtained by hydrodistillation was 0.09%. The predominant components in the oil
were, spathulenol (18.3%), α-pinene (15.7%), verbenone (8.8%), trans-verbenol (5.9%), and α-cadinol
(4.9%). The oil consisted of oxygenated sesquiterpenes (41.6%), oxygenated monoterpenes (25.0%),
monoterpenic hydrocarbons (21.7%) and sesquiterpene hydrocarbons (10.5%)
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Algeria, with the Jebel Onk deposit, has significant phosphate reserves estimated at more than two billion
tonnes. The deposit is of sedimentary stratiform nature constitutes the westward extension of
phosphates located in the Tunisian territory. The deposit belongs to a Tahitian formation whose base is
characterized by the appearance of the first deposit of important phosphate but strongly argillaceous to
its layers succeed the black marl then the base of phosphate main which does approximately 30 m of
power and a carbonated nature formation.
When using the gravimetric laundry alone (in the case of Jebel Onk), there is a tendency to remove large
particles of ore. The resulting releases represent a significant loss that can be recovered. With total
geological reserves estimated at more than 317 million tonnes, and an annual production of about 10,000
t/d of phosphate at 25% P2O5, the amount of waste represents more than 20% by weight of the all-comer.
Cumulative amount for decades represents a serious storage problem for the mining complex and
disfigures the environment.
The main theme of this work is the development of a technology for the recovery and conditioning of
phosphate releases for direct use as fertilizer for sustainable agriculture in the surrounding lands and
crops. After a complete and thorough characterization as possible and a comparison of the requirements
of these products with those of the fertilizers currently used.
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Man-made organic dyes are aromatic compounds representing a major class of dyed pollutants that are
originated in the waste matter discharged by the industries such as textile, paper, leather and plastics etc.
These compounds are potentially toxic, mutagenic and carcinogenic. They should be removed from
wastewaters before discharged into the water environment. The mostly used traditional methods of
removing these dyes are adsorption, oxidation, or filtration. Recently, biological approaches have been
reported on the microbial and enzymatic removal of these dyes. Many researches are confirmed to be
effective ways in degradation of these compounds using enzymatic methods. Several immobilized
oxidative enzymes such as laccase, lignin peroxidase, horseradish peroxidase, tyrosinase, manganese
peroxidase have been used for dye degradation studies. Among them, immobilized laccases were used
for removal of several aromatic dyes complex organic molecules. Whereas the detailed mechanistic
pathway reports about the enzymatic dye break down is very a few.
In this paper, a detailed study was described on the use of immobilized laccase for degradation of a model
textile dye Reactive Blue 2. For this purpose, the laccase was immobilized on the poly(hydroxyethyl
methacrylate-co-vinylene carbonate), p(HEMA-co-VC), microbeads, and the amount of immobilized
enzyme was found to be 27.8 mg g−1, and the retained enzyme activity was 73% with respect to nativee
enzyme. The toxicity of the dye and its byproducts were considered using Daphnia magna as test
organism. The micro-algal growth inhibition was also studied using a green micro algae "Chlorella
vulgaris". MALDI-ToF-MS was used to verify dye degradation byproducts. After 60 min enzymatic
degradation period, Reactive 2 dye and its byproducts disappeared from the medium. This time was
sufficient to remove toxic nature of the dye in the aqueous medium, and was confirmed by toxicity
studies. It should be noted that, the initial byproducts of the dye seemed to be more toxic than the later
formed dye products. Thus, this study can be beneficial for understanding the initial degradation
byproducts toxicities of the biologically treated dyes to provide information about environmental
protection.
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Since their first synthesis early in the last century, phthalocyanines (Pcs) have been one of the most
studied class of industrial applications. These robust and versatile macrocyclic molecular materials have
found a great number of important research interest in medicine, non-linear optical materials, organic
semiconductors, photodynamic therapy agents, catalysis, and sensors because of their unique
spectroscopic and electrochemical properties as well as well-known chemical and thermal stabilities. The
replacement of the substituents periphery of the Pcs, as well as the metal ion in its cavity and its axial
ligands, results in a large number of compounds, thus providing fine adjustment of the required
physicochemical properties.
Beryllium is widely used in defense, aerospace, automotive, petrochemical, telecommunications, nuclear
reactor industry (as moderator of slow neutrons in fusion reactions), metal and alloy production, due to
its physical and chemical properties such as very high melting point, high stress and corrosion resistance,
low density and high oxidation resistance. Especially beryllium salts such as beryllium fluoride, beryllium
chloride, beryllium nitrate, beryllium sulphate are widely used in the industry. However, beryllium is the
most toxic element when it is not radioactive. This metal is an occupational disease factor and causes
Chronic Beryllium Disease (CBD) in workers exposed to certain doses of beryllium. Exposed to high doses
of beryllium causes acute lymphocytic pneumonia, which is not yet possible to treat in individuals. In the
classification of the agents causing cancers by the International Agency for Research on Cancer (IARC),
beryllium has been classified in the 2A group (proven to be causally causative of cancers in experimental
animals and humans). When compared to Beryllium with other toxic metals such as Cd, Pb, the amount
of exposure allowed in work areas is 100 times less. For these reasons, especially in areas where there is
heavy industrialization, beryllium is extremely important in terms of human health.
In this work, the sensor properties of these compounds were determined spectrophotometric (UV- Vis,
fluorometric) titration methods to select and precisely determine the trace amount of Be2+ ions. The
sensor having long–term stability (more than three months in solution), very low response time (less than
1 second), and non–aggregating ability facilitated accurate determination of ultra–trace amount of Be2+
(lower than 1 ppb).
This work is supported by the Scientific and Technological Research Council of Turkey (TÜBİTAK) (Project
Number: 117Z381)

83

Microscopic Study of Gold Ore Form In-Ouzzal Deposit in Algeria
Mohammed Laraba
Iinstitute of Mines, Mining and Geotechnogy Department, Larbi Tebessi University, Tebessa, Algeria
larabamd@gmail.com

Algeria has several mines of gold especially in the south, specifically in the volcanic massif of the Hoggar
about 2.000 kilometers south of Algiers. Consumption of gold in Algeria continues to increase year after
year, but Production at the only operating gold mine in Algeria, the Amesmessa-Tirek gold mine, which
was a joint venture of Sonatrach and GMA, decreased from its peak of about 1,000 kilograms (kg) in 2009
to 728 kg in 2010 and 340 kg in 2011 (ENOR, 2012), as against the other mines that are located in the
same region are not being exploited, such as mine Tekouyet, In-Ouzzal, Tin Zakri, Tiririne, In Abbegui etc.
In this case we chose In-Ouzzal deposit to realize our study, why we selected 6 samples of gold ore from
this deposit and we studied our samples by microscopic method. Microscopic analysis shown that our
Gold ore contains percentages varied from a sample to the other (0-5% of Gold). Some samples contain
significant amounts of gangue minerals clamped into particles of gold. The sulfide-particles relationships
are also important. If the grains of gold sulfide are separated properly, it may be possible to make a very
efficient separation. If the boundaries between the sulphides and gold grains are heavily intertwined, (ie
blocked), the separation can be difficult.
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Synthetic organic dyes are frequently utilized in cosmetics, paper and textile industries. Among them, the
reactive dyes are categorized by the existence of reactive chlorine, aryl groups, sulfate and amino groups1.
These dyes are commonly recalcitrant due to their xenobiotic character and display considerable
resistance to microbial degradation. Therefore, different methods have been proposed for removal of
these dyes such as chemical oxidation, membrane separation, adsorption and biosorption2. The later one
is one of the accessible significant methods for the adsorptive removal of organic and inorganic micropollutants from aqueous medium using various biomasses. Thus, for the effective removal of textile dyes
from aqueous media many kinds of microbial biomasses have been used. Among these, algal biomasses
have been extensively used as biosorbent for the removal of different dyes from wastewaters3 (such as
Spirulina platensis, Chlamydomonas variabilis, Enteromorpha spp., Spirogyra rhizopus).
In this work, the removal ability of Reactive Green 19 dye was investigated using biomass of Stigeoclonium
nanum from aqueous solution. The algal biomass was characterized FTIR, Z-seizer, BET method and
various analytical methods. Adsorption experiments were carried out as a function of solution pH,
adsorbent dosage, contact time, initial concentration of dyes and the temperature. The adsorption
process was very fast and pH dependent. The maximum adsorption capacity was observed at pH 2.0 as
407.2 mg/g. The kinetic data were fitted with the pseudo-second-order kinetic model. The best fit of
equilibrium data was obtained by the Temkin model. Desorption studies indicated that the algal biomass
had good reusability performance especially up to five cycle. Finally, algal biomass proved to be a
sustainable biosorbent successful in low dosage. Thus, the algal biomass could considerably diminish
operation time. It could be practical for treatment of manufacturing effluents rich in inorganic and organic
pollutants.
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The main purpose of the present study is the identification of the physicochemical characteristics of local
clay from a southeast province of Algeria (El Oued). A preliminary purification from organic compounds
and calcite has been done in order to obtain granules with a diameter less than 2 μm. Obtained granules
were characterized by X-ray diffraction, FTIR, BET, SEM/EDS and CEC. X-ray diffraction shows a majority
composition of illite, moderately of kaolinite and minority of quartz. FTIR showed the presence of all the
characteristics peaks of the studied clay. BET method reveals a specific area of about 110.786 m2/g. SEM
shows irregular shapes with ragged edges. EDS confirmed the results obtained by RDX. The value of CEC
is about 20.416 mmol/100 g.
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The aim of this work is the comparison between pt (pd) / sic-psi and pt (pd) / psc / sic-psi schottky diode.
The schottky diode was characterized in air ambient and in vacuum at pressure 8.10-2 mbar. These diodes
could be used for exhaust gas monitoring as gas sensors for different gas (o 2, H2, Co, Co2 and
hydrocarbure). The thin sic layer are realized on p-type silicon (si(100)) substrate by laser ablation method
with krf laser (248 nm) using 6h-sic (purchased by goodfellow uk) as sputtered target and a thermal
deposition of a thin metal layer (platinum (pt) and palladium (pd)). The electrical measurements were
made at room temperature 295 k using an oxford cryostat. We investigate the effect of nature of surface
sic and the nature of the metal on the electrical parameters such as ideality factor (n), barrier height (bp)
and series resistance (rs). Analysis of current-voltage (i–v) characteristics showed that the forward current
might be described by classic thermal emission theory. the ideality factor of the i–v characteristics was
found to be dependent and vary only on a modified surface such as psc (interfacial layer) and also vary
with the nature of the metal (pt or pd) for electrical measurements in air and in vacuum, it notes that
schottky diode without an interfacial layer (psc), all electrical parameters does not change when the
measurements were taking in vacuum or in air ambient.
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In the course of the valorization of Algerian medicinal plants, this study was conducted on Helichrysum
stoechas species (Asteraceae) to validate its uses in traditional medicine by evaluating its antiinflammatory, anti-arthritic and analgesic activities. Two different extraction methods using ethanol as
solvent were carried out by maceration and Soxhlet apparatus. Phytochemical screening revealed the
presence of polyphenols, flavonoids, alkaloids, tannins, sterols and triterpenes. The anti-inflammatory
activity of the ethanolic extracts was investigated in vivo by induction of paw edema and in vitro according
to the anti- hemolysis test (red blood cells membrane stability) induced by hypotonic and heat. Antiarthritic capacity was evaluated by the protein denaturation test.
The analgesic activity of the ethanolic extract of the plant was evaluated using the method of tail
immersion, hot plate and torsion test in mice. At the third hour, ethanolic extracts reduced the edema at
a dose of 1mg/g and showed a percentage of inhibition of 72%. However, this inhibition was more
effective than that observed with diclofenac (100 mg/kg) during the same period. The inhibition of red
blood cells hemolysis as well as albumin denaturation by H. stoechas was found to be almost similar to
that exhibited by diclofenac. Results showed that H. stoechas alcoholic extract increased reaction time in
the analgesic test, deducing its centrally mediated analgesic activity. The ethanolic extract reduced the
number of spasms induced by acetic acid, suggesting its peripheral analgesic activity. It can be concluded
that H. stoechas posses protecting effects against these affections.
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Green chemistry uses a set of 12 principles that reduce or eliminate the use or production of hazardous substances
in the design, manufacture and application of chemical products.1 This new chemical approach, compared to
conventional methods, protects the environment by inventing safer and environmentally friendly chemical
processes that prevent “source” contamination rather than cleaning by-products and pollutants produced by
traditional synthesis. Green chemistry makes it possible to increase the efficiency of synthetic methods, to use less
toxic solvents, to reduce the steps of synthetic roads and to minimize waste as much as possible. 2 Microwave
synthesis is considered an important approach to green chemistry because this technique is more environmentally
friendly.
The dark blue or dark green colored phthalocyanines have many of fundamental application due to their chemically
and thermally stabilities such as electrochromic displays, photovoltaic materials in solar cells, systems for fabrication
of light emitting diodes (LED), optical limiters, dyes at recording layers in recordable digital versatile discs (DVDs),
liquid crystalline devices, organic conductors and diverse catalytic systems.3,4
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In this study, the phthalocyanine complexes previously synthesized by the classical method5 will be synthesized by
microwave method and the advantages of the microwave method in terms of environmental sensitivity compared
to the classical method will be evaluated.
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Photodegradation of the Methylene Blue under artificial irradiation, as Pollutant, is catalyzed by tin
dioxide SnO2 in the form of a thin layer of ease of separating the catalyst from a heterogeneous system
with suspension catalyst.
In the present work, SnO2 films have been deposited by dip coating (DCD). The device used is a Holmark
HO-TH-02 allowing a careful control of the various deposition steps and a pre-annealing between the
deposition cycles.different parameters are studied: photolysis, pH of the solution and the impact of heat
treatment on the semiconductor. The photo activity of the catalyst depends structural characteristics of
the semiconductor and the particle size. For a initial dye concentration "5 mg L-1, the degradation is 70%
after 2 hours of under the conditions of a basic pH (equal to 9) and a temperature of 20 C.
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A series of benzo[d][1,2,7]thiadiazepine-1,5(2H)-dione-3,3-dioxydes have been synthesis by the acylation
of N,N’-disubstituted symmetric sulfamides with orthophthaloyl dichloride. These compounds were
prepared under conventional and microwave-assisted solvent-free reaction conditions using the zeolite
ZSM-5-SO3H as catalyst. The structures of the synthesized compounds were confirmed based on spectral
analysis (IR, 1H NMR and mass spectra).1-4
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Zinc is the second most abundant and essential material in the human body and is necessary for living
organisms. It has a role for enzymes, protein metabolism, cell growth, cell division, cellular transport,
immune system.1 Zinc is a heavy metal which is common water contaminant present high percentages in
water resources in spite of playing role in various biological processes. The maximum accepted
concentration of Zn2+ in drinking water is 1.3 mg/L.2 For these reasons, Zn2+ needs to be determined
qualitatively and quantitatively in aqueous media. Fluorescence method is more simple, sensitive and
selective than other methods for qualitative detection. Fluorescence sensors are related to the interaction
between the fluorophore and ionophore groups. This interaction can be achieved by using different
fluorophore groups.3 On the other hand, for the quantitative detection Quartz Crystal Microbalance
(QCM) method is frequently used in the literature.4 QCM is a sensor device which is simple, easy, and low
cost. QCM method can be used for both gas and liquid sensing applications. In this technique, the sensor
response is determined over the frequency change which occurring according to mass changes on the
quartz crystal. QCM compose of a piezoelectric quartz crystal which has a sensitive and selective coating
that serves as an adsorptive surface.4
In this study, it was combined these different methods (fluorescence and QCM) to determine whether
and how much zinc in aqueous media. Therefore, we designed a fluorophore group functionalized
calixarene derivative to detect Zn2+ in aqueous media. Calixarenes are cyclic oligomers which consist of
phenol units and are very well known as attractive excellent ionophores and provide a unique three–
dimensional structure with almost unlimited derivatization possibilities96. Herein, Rhodamine B
functionalized calixarene derivative (C-Rh-EA) was synthesized and used to detect Zn2+ by qualitatively
and quantitatively in aqueous media. In the fluorescence studies, it was seen that C-Rh-EA showed good
selectivity for Zn2+ at 474 nm with the 93 nM detection limit. In the QCM studies, it was seen that C-RhEA showed good sensor properties for Zn2+ in aqueous media with the 163 μM detection limit.
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Cyanide is widely used for many industrial processes such as gold mining, electrodeposition, metallurgy,
synthesis of fibers and resins1. Also, cyanide is one of the most toxic anions and it causes for death
organisms directly in minutes2,3. According to the World Health Organization (WHO), the maximum
permissible level of cyanide in drinking water is 1.9 µM. For this reason, a developing method for
determinate of cyanide in water is an important thing for scientists. Fluorometric and colorimetric
methods which have high sensitivity and selectivity, short response time, easy sample preparation, can
be used for determination of cyanide in water. Fluorescence sensor, which has two main components
such as receptor and fluorophore, is related to chemical or physical interaction between desired target
and receptor, and then it causes a changing of the intensity of fluorophore.
In this study, we designed and synthesized a novel π-conjugated molecule which is malononitrile and
benzathiazole groups appended triphenylamine structure. After experiments, this molecule was selective
for cyanide comparing to other anions. The synthesized molecule had 1:1 complexation according to Job’s
method. Association constant was calculated as 4.17 (log KA) according to the Benesi-Hildebrand Equation.
The detection limit was calculated as 1.2x10-7 M.
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The Fluoride enters the structure of bones and teeth. It contributes to the strength of the skeleton and
the prevention of dental caries by strengthening the enamel but excessive intake can cause illness. Among
them: Dental fluorosis: appearance of spots on teeth, whitish or chestnut. The purpose of our work is to
determine the fluoride content of abundant consumption mineral waters in order to prevent this disease.
The fluoride assay was performed on 30 brands of mineral water marketed in Algeria. The carpenter
volhard method (European Pharmacopoeia) is used to determine the fluoride concentration of each water
compared with a control solution with a concentration of 1.5 mg/L.
The fluoride concentration of 18 brands tested (60%) was above the threshold allowed by the regulations
with a coefficient of variation equal to 10 %, whereas only 12 (40%) were in the limits.
The presence of fluoride in drinking water at a normal concentration (≤1.5 mg/L) is beneficial especially
for the prevention of dental caries. In case it exceeds this content it becomes dangerous hence the
necessity for periodic monitoring of its content in mineral waters with an obligation to display its content
on the bottles.

94

Corrosion Inhibition of A9 Steel in 1M Hydrochloric Acid by the
Antioxidant Compounds of Methanolique Extracts for two Varieties of
Olive Leaves: Chemlal and Rougette
R. Selaimiaa, B. Kecherida, S. Nigria, R. Oumeddoura and S. Seridib
a

Laboratory of Industrial Analysis and Materials Engineering. University May 8, 1945, P.O. Box 401, Guelma, 24000,
Algeria
b
Laboratory of Physical Chemistry, University May 8, 1945, Guelma, 24000, Algeria.
selaimia.radia@univ-guelma.dz

This work is devoted to the corrosion inhibition of A9 steel in 1M hydrochloric acid HCl by the antioxidant
compounds «polyphenol» of methanolique extracts for two varieties of olive leaves: Chemlal and
Rougette (cultivated varieties). Two extraction methods are used for both varieties, the conventional
method is maceration and the other one is ultrasound assisted method to give the best yield. Their
antioxidant activity and the inhibitory effect were evolved by: gravimetric and electrochemical the
methods. The thermodynamic parameters and the adsorption isotherm were evaluated to explain the
mechanism of inhibition and the metal-inhibitor interactions. It has been found that the adsorption of the
molecules of these products on the surface is made according to the Langmuir isotherm. The obtained
values of the free energy of the adsorption show that these extracts are physisorbed on the steel.
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Antioxidants play an important role in food preservation by inhibiting oxidation processes and
contributing to health promotion rendered by many dietary supplements and functional food
ingredients.1 The antioxidative effect is mainly due to phenolic components, such as flavonoids2, and
phenolic diterpenes.3 The antioxidant activity of phenolic compounds is mainly due to their redox
properties, which can play an important role in the absorption and neutralization of free radicals, the
extinction of singlet and triplet oxygen, or the decomposition of peroxides.4 The objective of this study is
to carry out an experimental and theoretical study of the antioxidant activity of flavonoid quercetin.
The antioxidant activity of quercetin was evaluated by three methods: reduction of iron, trapping of the
free radical DPPH and by molecular modeling studied. Quercetin has a good ability to reduce iron. Indeed,
the trapping capacity of the free radical DPPH of quercetin is very interesting; the latter remains higher
than those recorded for ascorbic acid and Gallic. With regard to molecular modeling, the study was carried
out under vacuum and in solution in methanol and water. All calculations were carried out using Gaussian
09 software using the DFT level of theory (B3LYP hybrid functional) and the standard 6-311G basis
set. Three main reaction mechanisms were studied: Hydrogen atom transfer (HAT), Single Electron
Transfer Proton Transfer (SET-PT), Single Proton Loss Electron Transfer (SPLET). The HAT mechanism is
more favorable because it corresponds to a single step and consumes the least energy for radical
formation.
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The municipal solid waste management is one of the serious problems of urban cleanliness in developing
countries. The majority of solid waste collected in Algeria consists of household waste, which once on the
public roads becomes a property of the municipalities which organizes its regular collection. Thus, in the
town of Constantine, the solution of selective sorting at source from households is considered essential
to minimize both the quantities to be landfilled and the transport costs.
This work focuses on the physical characterization of household waste. It is based on an adequate
sampling protocol that takes into account the constraints of Algerian cities. Ninety to 120 kg was sorted
for each type of habitat in the city during four seasons, from 2017 to 2018, according to 11 components
of household waste. Variations in the production ratio and percentages of all components were recorded
according to the seasons and the type of habitat during the four campaigns of characterization, including
organic matter, plastic, glass and metal. Also, the samples weighting for all seasons showed that the ratio
of production per capita varies also according to the season and the type of habitat. However, the largest
ratio was recorded for the collective and individual promotional habitat, and the small one for the two
types of habitats (the old city habitat and the illicit habitat). The estimation by sector of valorizable
quantities by composting or by recycling showed considerable amounts, however the sector 3 generates
daily more waste than the rest of the sectors with 40.25 t/day from which 19.84 T/day fermentable, 12.27
T/day recyclable, and 8.12 T/day represents the quantities that can be landfilled.
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Tetracycline (TC) represents a major proportion of the antibiotics currently in use. Heterogeneous
photocatalysis appears as a promising technology for waste water treatment. The photocatalytic
degradation of TC has been investigated using TiO2 as photocatalyst. The experiments were carried out to
explore the effect of the chemical composition of water (distilled water, surface water, and source water)
and the system toxicity during TC photodegradation. Fig. 1 shows the evolution of COD during the
oxidation of TC in the distilled water. We can see that there are two steps. In the first step, a slight
decrease in the COD was obtained, after a period of 210 min; the COD was reduced to about 30% of its
initial value. After this time, an important decrease in the COD of the solution was observed; the COD
removal rate was reduced reaching 70% of the initial COD value after 330 min of
irradiation. Consequently, the complete mineralization of TC was required more irradiation time. The
result implies that both degradation and mineralization play an important role for the photocatalytic
effects under UV irradiation. The same comments were observed for the other two cases. The toxicity of
TC degradation products was determined by a standardized biotest of the inhibition of vibrio fischeri
bacteria (Fig. 2). The byproducts generated during the beginning of the treatment had a higher toxicity
than the original product. The TC photooxidation rate was higher in natural waters than in distilled water,
attributable to the presence of dissolved organic matter, which can act as a photosensitizer, thereby
favoring indirect TC degradation through the formation of radical species such as HO•. The medium
toxicity increased at the beginning of TC photooxidation, and treatment times of around 6 hours are
generally required for the toxicity to be lower than in the original solution.
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Fig. 1. Evolution of COD during the
photodegradation of TC in distilled water.
[TC]0 = 10 mg/L, [TiO2] = 1g /L.

Fig. 2. Toxicity variation as a function of
treatment time. [TC]0 = 20 mg/L; [TiO2]= 1g/L.
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Activated carbon is a unique adsorbent capable of adsorbing a wide range of pollutants of both organic
and inorganic character from gas and aqueous phase with superior performance. One of the most
important industrial applications of activated carbon is wastewater treatment.1 The aim of this study is to
investigate the production of an activated carbon from corn cobs, which are almost completely disposed
of as waste, without any economic value, characterizing them with various analytical parameters and the
potential of this activated carbon to remove heavy metals such as lead and cadmium by adsorption in
industrial wastewater.2
The corn cob, which is a waste product, was sieved to certain sizes and activated with H2SO4 prepared at
different concentrations (50%, 75% and 98%) to obtain three different activated carbon.3 The original corn
cob and these three activated carbon were characterized by various parameters and then their adsorption
capabilities against the Pb2+ and Cd2+ ions from the aqueous solution were tested. The optimum pH values
were found to be 4.0 for Pb2+ and 5.0 for Cd2+.
Among these four adsorbents, the highest Pb2+ adsorption ability was observed to have the activated
carbon prepared with 50% H2SO4. The highest Cd2+ adsorption was achieved with activated carbon
prepared with 98% H2SO4.
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Helichrysum stoechas (L.) Moench (Asteraceae) a medicinal plant belonging to Asteraceae family is used
to trait several diseases related to urinary tract. Recent works suggest that this species bears antifungal
and antibacterial properties towards plant and animal pathogens. The aim of this work was to evaluate
the antimicrobial activity of aqueous and hydroalcoolic extracts from H. stoechas (L.) Moench against a
panel of Gram+ and Gram- bacteria such as Staphylococcus aureus ATCC6538, Klebsiella pneumoniae
ATCC4352, Escherichia coli ATCC25922, Bacillus cereus (ATCC10876) and Enterococcus faecalis ATCC2035
and a yeast C. albicans according to the disk diffusion and microdillution methods. The minimal inhibitory
and bactericide concentrations were also determined as well as the ratio CMB/CMI. These findings
suggest that inhibition zone was dose dependent. Ethanolic extract obtained by Soxhlet was the most
effective against Gram+ bacteria, Staphylococcus aureus (25,333mm), E. faecalisi (21±0.5mm) and B.
cereus (22±0,964mm). However, S. aureus, E. coli and C. albicans were the most sensitive strains with MIC
values in the range 0.019–2.5mg/ml. In contrast, the aqueous extract was effective only against K.
pneumonia with an inhibition zone diameter ranging between 13- 14,333 mm. It can be concluded that
the sensitivity of these microorganisms tested can be classified as follows S. aureus > E. faecalis > B. cereus
> K. pneumonia> E. coli. These results are in accordance with previous works.
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Nickel (Ni) is an essential component of some enzymes. Ni is a somewhat toxic element compared to other
metals. It is known that inhalation of Ni and its compounds can lead to serious problems, including
respiratory system cancer.1,2 An ultrasound-assisted extraction of Ni from food samples with subsequent
determination by flame atomic absorption spectrometry (FAAS) was optimized by applying a full factorial
design in four levels and the response surface methodology, Box–Behnken. The effects of the pH, ligand
concentration, temperature, time of sonication and deep eutectic solvent (DES) volume on the extraction
of the Ni, as well as their interactions, were assessed. The optimal condition was obtained as pH 6; volume
of DES, 655 µL; amount of ligant, 17 µmol L-1; temperature, 45 oC; and time of sonication, 16 min. Under
optimum conditions, the proposed method offered a limit of detection (LOD) of 0.5 μg L−1, a relative
standard deviation (RSD) of 3.3% and quantitative recoveries (92.8–104.1%). The extraction procedure
was applied to different foods, and the validation of the method was tested by analyzing a standard
reference material using the standard adding method, yielding results in agreement with the certified
values.
References:
1) Nielsen, G. D., Søderberg, U., Jørgensen, P. J., Templeton, D. M., Rasmussen, S. N., Andersen, K. E., & Grandjean,
P. (1999). Absorption and retention of nickel from drinking water in relation to food intake and nickel sensitivity.
Toxicology and applied pharmacology, 154(1), 67-75.
2) Mirabi, A., Rad, A. S., & Nourani, S. (2015). Application of modified magnetic nanoparticles as a sorbent for
preconcentration and determination of nickel ions in food and environmental water samples. TrAC Trends in
Analytical Chemistry, 74, 146-151.
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The aim of this study is to develop a new adsorbent by chemically immobilizing a benzothiazole derivative
on silica gel. The adsorption performance of this new adsorbent was investigated for the removal of some
heavy metal ions from aqueous solution. For this purpose organic ligand 5-chloro-2-(2'hydroxyphenyl)benzothiazole (HPBT) synthesized. HPBT was characterized by infrared spectroscopy,
nuclear magnetic resonance, and elemental analysis. Then silica gel surface was immobilized with HPBT
and characterization of the surface modification was confirmed through scanning electron microscopy,
energy dispersive X-Ray analysis, elemental analysis, and infrared spectroscopy. The immobilized silica gel
(Si-HPBT) was used for adsorption of Pb(II), Cu(II), Cd(II), Ni(II) and Co(II) ions in aqueous solution. The
influence of the pH, initial concentration of metal ions and adsorption time were investigated. The
selective removal of Pb(II), Cu(II), Cd(II), Ni(II) and Co(II) from aqueous solutions in single, binary and five
component systems were examined. The characteristics of the adsorption process were evaluated by
using the Langmuir and Freundlich adsorption isotherms. The adsorption of target metal ions onto
modified silica gels correlated with the Langmuir type adsorption isotherm. The adsorption capacity of SiHPBT particles is found to be 69±0.55, 20±0.50 25±0.35, 23±0.60 and 14±0.50 mg/g for Pb(II), Cu(II), Cd(II),
Ni(II) and Co(II) respectively. Furthermore, the adsorption performance of Si-HPBT particles was
investigated in a synthetic wastewater sample.
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Pollution of food and dietary supplements by different metals may be caused by contaminated
environment, fertilizers used in agriculture, various anthropogenic pollutants or inappropriate storage
techniques.1
In this study, it has developed a new analytical method. Some toxic (Cd and Pb) elements were preconcentrated by microextraction prior to their analysis by flame atomic absorption spectrometry (FAAS).
Ultrasound energy was used to shorten extraction time and reduce steps needed or to improve selectivity.
The method is based on the ternary complex formation of the Pb(II) and Cd(II) ions with Victoria Pure Blue
BO (VPB+) as respective ion-pairing complexes in presence of methanol containing [C4mim][Cl] at pH 5.0.
Effects of some analytical parameter including pH, ligand amount, sample volume, reagent amount,
temperature, ultrasonic time, etc. on the microextraction system were investigated for the quantitative
recoveries of this metal ions. The influences of matrix ions were also investigated in optimum condition.
Under optimized conditions, the method provides a linear range from 0.1 to 220 µg L−1 (r > 0.9974) and
limits of detection for Pb and Cd of 0.2 µg L−1 and 0.5 µg L−1, respectively. Moreover, the recoveries of
spiked samples range from 91.8% to 103.9%. The preconcentration factor was 75. The method has a
relative standard deviation (RSD) of <3.5 %, and its validation was tested by analysis of standard reference
material using standard addition method.
After all these studies, the proposed method was successfully applied for the microextraction and
determination of these elements honeys, where satisfactory recovery values were obtained, so attesting
to the feasibility of the proposed method.
This study has been supported by Cumhuriyet University Scientific Research Projects Commission as the
research projects with the YMYO-006 code.
References:
1) Filipiak-Szok, A., Kurzawa, M., & Szłyk, E. (2015). Determination of toxic metals by ICP-MS in Asiatic and European
medicinal plants and dietary supplements. Journal of Trace Elements in Medicine and Biology, 30, 54-58.
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The physicochemical characteristics of refined sunflower oil were investigated as well as the addition of
flaxseed oil; linseed oil and olive oil; truffle and rosemary oil. The purpose of this study is to provide a
comparative analysis of the composition, optical and chemical characteristics of refined sunflower
samples with and without additives. Liquid chromatography is used to determine the composition of fatty
acids; using visible spectroscopy of the color value, the chlorophyll and β-carotene content obtained from
the transmission and absorption spectra. Oxidative stability is determined by rancimat. The fluorescence
spectra of the samples tested were obtained for excitation wavelengths of 380 nm, and the fluorescence
maxima allowed to determine the relationship between the optical and chemical properties of the
samples. The concentrations of certain elements in the oils are determined after acid decomposition using
inductive coupled plasma mass spectrometry (ICP-MS). Infrared spectroscopic experiments (ATR and
transmittance) were used to study the fatty acid profile of the analyzed oil samples.
The main results can be summarized as follows: the three peaks of fluorescence are observed - chlorophyll
content, oxidation of tocopherols and pigments other than chlorophyll. The rosemary sample has the
highest β-carotene content of 158.7 ppm, the refined sunflower oil with olive oil and flaxseed oil has the
highest chlorophyll content 3982.48 ppm. The lowest peroxide value is determined for the refined
sunflower oil sample and the oxidative stability is the lowest for the flaxseed sample. The elemental
composition is changing in the presence of additional oils, both by increasing and decreasing the
concentration of some of the elements.
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Food additives are defined as substances that correct the color or add color to food. The processes applied
to foods, the negative effects on the appearance of the product, revealed the need for coloring of foods.
According to some studies, colorant food dyes may have an allergic and cancerous effect and trigger
hyperactivity in children. Therefore, consumers should prefer products that do not contain food additives
as much as possible. Poceau 4r (E-124) dye, which is in the class of synthetic food dyes, is used in limited
amounts to the products allowed in the food codex. It is used in many food production such as ice cream,
iced drinks, confectionery, jellies, flavored drinks, gum, pastry etc. In addition to food, medicine,
cosmetics, cleaning products, colored stones, play dough, etc. It is also used to color many products in
contact with people.
In the present study, a novel, simple and economic ultrasound-assisted cloud point extraction procedure
was developed for the determination of the Ponceau 4R (E124) in fruit-flavored beverages. Experimental
variables like extraction solvent type and amount, salt concentration, solution of pH, metal type and
concentration, sample volume and ultrasonic conditions on extraction efficiency of the Ponceau 4R were
optimized using univariate optimization strategy. The interference of various ions were also tested. Under
optimized experimental conditions, the recoveries for Ponceau 4R (spiked at 100 and 200 µg L-1) changes
in the range of 91.8–104.1% with acceptable RSD% less than 3.4%. Linear operating range, the detection
limit (LOD), the quantification limit (LOQ), and preconcentration factor were as 80-500 µg L−1 25.9 µg L−1,
85.5 µg L−1 and respectively. The proposed method was successfully applied to determination of Ponceau
4R (E-124) in fruit-flavored beverages.
Acknowledgment: This study has been supported by Cumhuriyet University Scientific Research Projects
Commission as the research projects with the F-586 code.
References:
1) Wang, M., Gao, Y., Sun, Q., & Zhao, J. (2015). Ultrasensitive and simultaneous determination of the isomers of
Amaranth and Ponceau 4R in foods based on new carbon nanotube/polypyrrole composites. Food chemistry,
172, 873-879.
2) Zhang, J., Na, L., Jiang, Y., Han, D., Lou, D., & Jin, L. (2017). A fluorescence-quenching method for quantitative
analysis of Ponceau 4R in beverage. Food chemistry, 221, 803-808.
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Heavy metals are found naturally in the earth and become concentrated because of human activities.
Heavy metal toxicity can result in damaged or reduced mental and central nervous function, lower energy
levels, and damage to blood composition, lungs, kidneys, liver, and other vital organs.
ZnO nanoparticles and ZnO nanowires were prepared using the hydrothermal technique. The polymeric
membranes (cellulose acetate membrane) were prepared by the phase inversion method. The structural
properties of the nanostructures and the membranes were investigated using XRD, SEM, FTIR and TGA
measurements. The membranes were tested using stirred ultra-filtration cell.
In this study, the combination between the adsorption process and the membrane separation for
chromium removal from wastewater has been investigated. The final testing shows that the Cellulose
acetate\ZnO nanoparticles membrane is the most effective membrane for the removal of chromium from
wastewater.
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Formaldehyde is known as a very toxic and carcinogenic compound which affects human eyes, central
nervous system, immune system and respiration system. Because of such effects of formaldehyde in
human bodies, a simple and rapid determination method is required. Several analytical methods are
available for determination of formaldehyde. In this study, a simple spectrophotometric method was
developed for the determination of formaldehyde in aqueous solution. The method is based on the
measurement of the decrease in the color intensity of phenanthroline-Fe(II) complex in the presence of
formaldehyde.
This procedure is based on the condensation reaction of formaldehyde with cysteine. In this procedure,
excess amount of cysteine was added to the formaldehyde solution, then phenanthroline and Fe(III) was
added to the solution containing unreacted cysteine. Fe(III) was reduced to Fe (II) with cysteine and
phenanthroline-Fe(II) complex was observed with an obvious color change from yellow to orange in a
short time. The absorption maximum of the complex was measured at 510 nm in acidic medium.
Therefore, the increase in formaldehyde can be monitored by measuring the decrease in absorbance at
510 nm.
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Novel porphyrin based two-dimensional covalent organic polymeric materials were synthesized in high
yields by using a viologen linker. The polymers have very high dye (anionic and cationic) and iodine
adsorption capacity. Thanks to the cationic groups it contains, polymer can easily be recovered from the
medium by strongly interacting with anionic dyes. Our material can be released back after adsorbing these
dyes which are present as waste, so both our material and dyes can be reused. It has the potential to find
application in industry in the form of disposal and recovery of dyes in textile wastewaters.
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One of the most important causes of environmental pollution is water pollution. There are many ions in
cationic and anionic forms that cause water pollution. High concentrations of selenium show toxic
properties adversely affecting human health. The methods used to remove Se(VI) from aqueous solutions
are electrolysis, ion exchange, reverse osmosis, filter extraction and adsorption. Among these methods,
adsorption is a suitable method and effective method for removing Se(VI) from aqueous solutions.
In this study, ethylene diamine modified polystyrene was used to remove selenium ions from tap water.
The chemical structures of PS, EDA-PS and Se(VI) adsorbed polymeric particles (Se(VI)-EDA-PS) were
characterized by FTIR and SEM techniques. The effect of Ph, adsorption kinetics and initial concentration
on the adsorption of Se (VI) ions was studied with modified polystyrene adsorbent containing amine
group.
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Phthalocyanines, which are an important class of compounds use in inks, dyestuff for textiles and colorant for metals
and plastics, have been used in many other applications such as optical applications, liquid crystal displays,
electrochromism, chemical sensors, semiconductors for organic field-effect transistors (OFETs) and photodynamic
therapy [1-5].The microwave synthesis method used this synthesis is both environmentally friendly and highly
efficient compared with the conventional method.

Here, we report the microwave synthesis of novel 4-(2-(benzo[d]thiazol-2-yl)phenoxy-substituted metal-free,
zinc(II), lead(II), cobalt(II) and copper(II) phthalocyanine derivatives. These organo-soluble phthalocyanines have
been also characterized by using electronic absorption, FT-IR, 1H NMR, 13C NMR, elemental analysis and mass
spectra.These metallated and unmetallated phthalocyanine compounds were synthesized by classical method in our
previous study [6] but in this study the synthesis was made by an environmentally friendly microwave method and
two methods were compared. In this work, microwave method has excellent color strength about 5-7 minutes, also
the reaction yields have increased significantly in this method according to conventional method.
References:
1) Zhang, J.; Lu, F.; Huang, H.; Wang, J.; Yu, H.; Jiang, J.; Yan, D.; Wang, Z. Synthetic Met., 2005, 148, 123.
2) Diab, N.; Morales, D.M.; Andronescu, C.; Masoud, M.; Schuhmann, W. Sensors Actuat. B: Chem., 2019, 285, 17.
3) Liu, X.; Kang, H.; Zhang, X.; Gu, C.; Qi, Y. Chem. Phys. Lett., 2019, 734, 136716.
4) Kong, S.; Wang, X.; Bai, L.; Song, Y.; Meng, F. J. Mol. Liq., 2019, 288, 111012.
5) Sen, P.; Managa, M.; Nyokong, T. Inorg. Chim. Acta, 2019, 491, 1-8.
6) Nas, A.; Kantekin, H.; Koca, A. J. Organomet. Chem., 2014, 757, 62-71.
This study was supported by the Research Fund of Karadeniz Technical University, Project no. FBA-2019-7741
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Water pollution is the most significant problems for human due to the fast population growth,
progressively improving life standards, fast industrialization and modernization of developing countries.
Several organic, inorganic, and biological pollutants have been reported as water pollutants. Most of them
are toxic, and dangerous for the living things in the aquatic media. In the last years, various methods have
been reported and used for wastewater management. The most important methods are screening
adsorption, filtration, centrifugation, sedimentation and precipitation, etc. The former method can be
suitable wastewater management due to its ease operation, and the availability of a wide range of
adsorbents. In the resent years, nanotechnology has developed with its applications in almost all branches
of science and technology. In this concept, adsorbents have been grafted with functional nano-sized
fibrous polymer chains, and after fictionalization are used for the removal of organic and inorganic
pollutants. Silica based materials (such as FSM-16, MCM-22, and MCM-41) can be preferred over other
adsorbents due to the high surface area and pore volume, their easy synthesis, high physical, chemical,
and biological stability1.
In the presented work, silica particles were prepared by sol-gel method and functionalized with 3aminopropyl triethoxysilane (APTES), then grafted with fibrous poly(glycidyl methacrylate) p(GMA) via
redox polymerization. Then, it was functionalized with Nitrilotriacetic acid ligand (NTA-NH2) and used as
a anionic adsorbent for the removal of a model organic pollutant (i.e. Congo Red, CR) from aqueous
medium. The silica particles with -OH and –NH-NTA ligand were characterized by BET, Fourier transform
infrared spectroscopy (ATR-FT-IR), Zeta potential, nitrogen adsorption/desorption isotherms (BET
method), scanning electron microscope (SEM) and analytical methods. Adsorption potential of anionic
adsorbent to CR dye was studied by varying experimental conditions (i.e., pH, temperature, ionic strength
and initial dye concentration). The dye was removed from solution with high efficiency in a wide pH range
of 4.0-7.0. The experimental equilibrium data was found to fit the Langmuir model well for adsorption of
CR dye on the Silica-g-p(GMA)-NTA particles. The adsorption kinetic data were also analyzed using
pseudo-first order, and pseudo-second-order kinetic equations. It was found that the pseudo secondorder model can describe the adsorption data well. The presented adsorbent can be regenerated using
0.1 M NaOH solution and desorption efficiency was more than 98%. Hence, anionic composite particles
were very stable, and easily regenerated.
References:
1) Bayramoglu, G.; Arica, M.Y. Chem. Eng. Res. Des. 2019, 147, 146.
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Water resources play a central role in human development, and quality of water supports the sustainable
development of various communities and ensures healthy human life1. The presence of inorganic
pollutants such as metal ions in water, probably by long-term geochemical changes and from the effluents
of various industries, causes diseases and disorders. There are several methods and technologies for
treatment of metal ions and dyes contaminated wastewaters including adsorption, chemical
precipitation, electrochemical reduction, and reverse osmosis. The common methods have been used for
toxic heavy metal removal from wastewater include adsorption. Research studies suggest that the usage
of algal biomass is the most potential method as it is economical, requires lesser chemical reagents and
is eco-friendly for removing toxic metal ions from wastewater.1-3
In the present investigation, PEI modified Nostoc commune has been proven to be a very effective, the
applicability of low cost, readily available alternate biosorbent to remove and recover of toxic Cr(VI) metal
ions from water in batch experiments. The native and modified algal biomasses were characterized using
ATR-FTIR, Zeta potential, contact angle studies and analytical methods. FTIR studies of the native and PEI
modified adsorbent preparations show that PEI modified algal biomass has good performance compared
to native biomass. The maximum removal of the metal ions on the native, and PEI modified algal
biomasses was obtained at pH 3.0. The amount of biosorbed metal ions on the biosorbent increased as
the initial concentration of chromium ions in the solution increased to 200 mg/L. The adsorption capacities
of native and PEI modified algal biosorbents were 72.6 and 185.3 mg/g dry, respectively. Desorption
experiments were carried out insight of various parameters. Kinetics and biosorption equilibrium
isotherms of algal biomasses were obtained for batch experiments. The obtained equilibrium data were
best fitted to the Langmuir isotherm model where the maximum adsorption capacity values agree to
experimental values. Thermodynamic parameters (ΔGo, ΔHo and ΔSo) were also calculated. ΔS shows
spontaneous behavior in biosorption process. The results obtained in this study demonstrated that
isolated Nostoc commune that is easily available at very low cost could be very effective in the removal
of heavy metal Cr(VI).
References:
1) Kumar, S.; Singh, A.; Charaya, M.U., Current Science, 2019, 116(4), 604.
2) Bayramoglu, G.; Akbulut, A.; Acıkgoz E.I., Arica M.Y. J App Phycology. 2018, 30, 649.
3) Basu, M.; Guha, A.K.; Ray, L. J. Clean. Prod. 2017, 151, 603.
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Microwave synthesis represents a great invention in synthetic chemistry methodology; a dramatic change in the way
chemical synthesis is performed. Microwave-assisted synthesis has many advantages over conventional reactions in
that it allows an increase in the rate of reaction made by the microwave method, rapid reaction optimization and
rapid analog synthesis. It also uses both less energy and solvent and allows synthesis of compounds that are difficult
to obtain.1 This results in higher yields and higher product purity. As a result; this technique is simple, clean, fast,
efficient and economical for the synthesis of a large number of organic molecules and is environmentally friendly
compared to other methods.
Phthalocyanines are macrocyclic compounds have 18-electrons from bonding four pyrrole derivatives to each other
with azo-methine bonds.2 Phthalocyanines are frequently used compounds in last years with their optic and
electronic properties and thermal stabilities in dying, reaction catalyze, nucleer chemistry, optical limiting devices,
electrochromic display, thin film, chemical sensor, liquid sensor and photodynamic therapy fields. 3

The aim of this study was to synthesize the previously synthesized phthalocyanine complexes by the classical
method4 and to evaluate the advantages of the microwave method in comparison with the classical method.
References:
1) Algul, O., Kaessler, A., Apcin, Y., Yilmaz, A., Jose J. Molecules, 2008, 13(4), 736-748.
2) Moser, F. H., Thomas A. L., The Phthalocyanines, Volume2: Manufacture and applications, CRC Press, Florida,
1983.
3) Moustafa T. E. Y., Synthesis and Characterization of Some New Phthalocyanines for Potential Industrial
Application, Doctoral Thesis, Universitat Tübingen, Fakultat für Chemie und Pharmazie, Tübingen, 2004.
4) Dilber, G., Altunparmak, H., Nas, A., Kantekin, H., Durmuş, M., Spectrochimica Acta Part A: Molecular and
Biomolecular Spectroscopy, 217 (2019) 128-140.
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In recent years, it is concerned about plastic pollution on the environment, especially water resources and
aquatic creatures. The word ‘plastic’ is used for good deal of materials that include 20 different groups.
Plastic polymers are manufactured from oil or gas, and several additives used for producing plastic
material.1
Microplastics were firstly defined as ‘Polystyrene spherules’ in January 1971 on the ecology of Niantic
Bay.2 Microplastics are plastic pieces that smaller than 5mm. They have two main sources; primary
microplastics produced for direct use or precursor to other products. Secondary microplastics consist of
degradation of large plastic matters.3
The unhealthful additives commonly used like phthalates, bisphenol A (BPA) and polybrominated diphenyl
ethers (PBDE) could be infect humans readily. Many of the marine animals ingest microplastics. The
impact of them vary from organism to organism.4
BPA is an additive that widely used in food contact plastics, can coatings and thermal papers. Studies on
animals have shown that exposition of high levels of BPA affected kidney and liver adversely. EFSA
(European Food Safety Authority) reported in 2016 that BPA might affect the immune system in animals.
EFSA determined the tolerable daily intake (TDI) for BPA of 4 µg/kg body weight/day. European
Commission’s Scientific Committee on Food determined the TDI for BPA of 0.01 mg/kg body weight.
References:
1) Plastics Europe (Association of Plastics Manufacturers), Plastics-the Facts 2014, An analysis of European plastics
production, demand and waste data. Brussels-Belgium.
2) Carpenter J. E.; Anderson S. J.; Harvey G. R.; Miklas H. P.; Peck. B. B. Polystyrene Spherules in Coastal Waters.
Science, New Series, 2014, Vol.178, No.4062, pp.749-750
3) Arthur, C., J. Baker and H. Bamford (eds). 2009. Proceedings of the International Research Workshop on the
Occurrence, Effects and Fate of Microplastic Marine Debris. Sept 9-11, 2008. NOAA Technical Memorandum
NOS-OR&R-30.
4) Masura, J., et al. 2015. Laboratory methods for the analysis of microplastics in the marine environment:
recommendations for quantifying synthetic particles in waters and sediments. NOAA Technical Memorandum
NOS-OR&R-48.
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The objective of this study is determination of metal levels in the drainage area of Değirmendere Stream
located Southeastern Black Sea coast of Turkey. Sediment samples were collected with Ekman grab from
five different stations in three different periods. Metal concentrations were measured with ICP-MS after
digestion with microwave system.
The mean (mg/kg) ± standard deviation and (min-max) values of the metal concentrations were
determined as 146,4±27,3 (100,1-187,5), 48,4±12,1 (25,9-65,7), 646,4±109,1 (473,2-818,3), 16,6±2,2
(11,2-20,1), 30,0±9,0 (11,845,1), 51,0±11,8 (26,0-74,1), 122,4±34,8 (68,2-206,2), 9,0±1,8 (6,0-12,1),
0,32±0,14 (0,12-0,70), and 17,9±8,5 (11,4-46,6) for V, Cr, Mn, Co, Ni, Cu, Zn, As, Cd and Pb respectively. Al
and Fe concentration were also measured as % 5,17±1,3 (3,4-7,0) and % 3,9±0,7 (2,7-5,1).
Differences between stations in terms of metal concentrations are not statistically significant (p>0,05).
However, it was found that the concentration of many metals (Fe, Mn, Co, Ni, Cu, Zn, V) in station 1 at the
river mouth was relatively higher than other stations.
The enrichment factor (EF) by normalized with aluminum were 1,5-2,1 for V; 0,6-1,0 for Cr; 0,8-1,7 for
Mn; 1,1-1,7 for Fe; 1,1-2,0 for Co; 0,4-0,9 for Ni; 1,3-2,3 for Cu; 1,4-3,9 for Zn; 0,8-1,4 for As; 0,5-4,1 for
Cd and 0,9-4,2 for Pb. Moderate enrichments were observed for Cu at station 1, Zn, Pb and Cd at station
2 and Zn at station 4.

Acknowledgement: This study is supported by a grant from Karadeniz Technical University, Scientific
Research Project (Project Number: FAY-2017-5767)
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Ionic liquids (ILs) are salts that can occur as stable liquids below a threshold temperature (usually around 100 oC).
They are also referred to as liquid electrolytes, molten salts, ionic melts, ionic fluids, liquid salts or ionic glasses.1-3
Ionic liquids consist of a combination of large organic cations with various alkyl substituents and inorganic or organic
anions. They represent one of the major attractions of the chemical industry today due to their interesting
properties4 which include: a) extremely low vapour pressure5; b) low or reduced flammability hazards6; c) tunable
properties7; d) excellent solvation properties for a variety of organic and inorganic compounds 7; e) high electric
conductivities7; f) high thermal stability8; g) a wide liquid range9; and h) a wide electrochemical window10. Toxicity
research studies in ecotoxicity have growing .The median Lethal Concentration (LC50) and lethal concentration dose
(LD50) are one properties ecotoxicity,
In this study, will use to obtain the predictive model, a GIC method is proposed in this present study for estimating
the EC50 and LC50 of ionic liquids as biosystem the marine environments (Daphnia magna and Vibrio fischeri), similar
to the approach proposed by mokadem's et al., (2016).11
A database of 237 experimental different ionic liquids was used to obtain all interaction contribution parameters
and model constants. The database included various classes of ionic liquids and a wide range of cation(Imidazolium
([IM]), Ammonium ([N]),….) and anion (tetrafluoroborate ([BF4]), bis (trifluoromethylsulfonyl)imide([BETI],……),
groups., with an average absolute relative deviation of 0,68-1,05% and a correlation coefficient of R² = 0,97- 0,76 .
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2) Welton T., Chem. Rev.; 1999, 99, 2071-2084.
3) Wasserscheid, P; Keim, W.; Angew. Chem., 2000, 39, 3772-3789.
4) Horng-Jang, L.; Gerbaud, V.; and Li, Y.H., Fluid Phase Equilibria, 2011, 300, 70-82.
5) Jonathan, G.H.; Ann, E.; Visser, W.; Matthew, R.; Heather, D.W.; Grant, A.B.; and Robin, D.R., Green Chemistry,
2001, 3(4):156-164.
6) Fox, D.M.; Gilman, J.W.; Morgan,A.B.; Shields, J.R.; Maupin, P.H.; Lyon, R.E.; De Long, H.C.; Trulove, P.C.; Ind.
Eng. Chem. Res., 2008, 4: 6327–6332.
7) Rogers, R.D.; Seddon,K. R.; Science, 302 (5646),792-793,200
8) Trulove, P.C.; Mantz, R.A.; 2003. Fox, D.M.; Awad, W.H.; Gilman, J.W; Maupin, P.H; Hugh, C; Trulove, P.C; Green
Chemistry, 5-6, 724-727,2003 .
9) Dupont, J.; Consortia, C., and Spencer, J.; J. Braz. Chem. Soc., 2000, 11(4), 337-344.
10) Schröder, U.; Wadhawan, J. D.; Compton, R.G.; Marken, F.; Suarez, P.A Z.; Consorti, C.S.; de Souza, R.F.; Dupont,
J.; New Journal of Chemistry, 2000, 24 (12), 1009-1015.
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The presence of high levels arsenic in groundwater due to natural and anthropogenic activities has
become an environmental issue. Exposure to arsenic in long terms in drinking water may lead to both
toxic and carcinogenic effects. According to these adverse effects, drinking water limit of arsenic was
reduced to 10 μg/L by World Health Organization, Environmental Protection Agency and European
Community. Arsenic ions can be removed from different aqueous media by applying a variety of treatment
methods such as adsorption, ion exchange, filtration and chemical precipitation. Adsorption technique
was considered to be one of the most efficient methods used for arsenic removal in aqueous solutions.
Adsorbent materials with carboxyl, sulfonic and phosphonic groups adsorb cationic contaminants through ion
exchange, whereas those containing nitrogen, such as amine, hydrazine, thioamide, and imidazoline groups, not
only chelate cationic contaminants but also adsorb anionic contaminants through electrostatic interaction.
Various adsorbent materials with imidazole functional groups have been extensively studied for the
adsorption of anionic and cationic contaminants from aqueous solutions. These studies showed that
imidazole functional groups can be considered as a suitable ligand for the adsorption of As(V) ions.
In this study, imidazole functional group carrying polymeric adsorbent was prepared by grafting
vinylimidazole onto polystyrene microspheres by using atom transfer radical polymerization technique
for the adsorption of As(V) ion from aqueous solutions. Polymer structure was characterized by FTIR and
SEM techniques. The effect of solution pH, contact time, initial As(V) ion concentration, coexisting ions,
ionic strength, and tap water applications on the adsorption capacity of the polystyrene microspheres
were investigated.
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The level of resistance and responsiveness of genome to different environmental factors at samples
collected from various local populations were evaluated. As objects of research green mass and seeds of
Allium lenkoranicum, Bifora testiculata, Ziziphora capitata were used. These plants are non-traditional
plants distributed in Lankaran region of Azerbaijan. They are used for domestic purposes as well as in
medicine.
Study showed that at researched plant samples the frequency of chromosome aberration is directly
depends on species of plant and collected area. The results of studies conducted on samples collected in
specially protected areas and external areas show that changes in environmental factors in these areas
have led to an increase in the frequency of chromosome abberations in the studied plant samples.
Researched plants, specially Allium lenkoranicum is sensitive to effects of environment factors and may
be used as indicator in studying of changes of environmental factors. At the same time the results show
that adaptation opportunities of this plant is weak. As a result, the frequency of chromosome aberrations
of this plant is higher in specially protected areas and far from these zones.
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The consumption of fish worldwide has increased speedily in recent years particularly with the awareness
of its nutritional and therapeutic benefits.1 In addition to being important source of protein, fish are
enriched with essential minerals, vitamins, and unsaturated fatty acids.2 However, fish normally
accumulate heavy metals from the environment which they inhibit which makes them a good indicator of
heavy metals contamination.
This study evaluates heavy metals’ levels (Cd, Cr, Cu, Fe, Ni, Mn and Zn) in commercially important grey
mullet (Mugil cephalus) caught from Black Sea (Bulgaria) and Ionian Sea (Greece). The samples of edible
part of fish species were randomly collected, processed, and analyzed for toxic and essential metals using
ICP-OES. Results revealed that studied metals concentrations varied among the fish species. Human
health risk is evaluated using different indexes. Estimated daily intake (EDI) for the metals do not
exceeded the provisional tolerable daily intake (PTDI) for all studied fish species. The target hazard
quotients (THQ) of all metals were below 1, showing an absence of health hazard for the population
consuming these fish species. Also, target risk (TR) of Ni and Pb indicated that consumption over a long
period of time may result in a carcinogenic effect. The results are expected to create awareness among
the public on the safety of consuming food products grown in particular areas.
References:
1) Dural, M., Göksu, M. Z. L., Özak , Food Chemistry, 2007, 102 (1), 415–421
2) Mustafa, C., Guluzar, A., Environmental Pollution, 2003, 121 (1), 129–136
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In this paper, to investigate the phenolic content and in vitro antioxidant of peel extracts from sour and
sweet pomegranate (Punica Granatum L). The assessment of the antioxidant capacity using 2,2’-azinobis
(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS), DPPH, and metal chelating radical
scavenging capacity assays. Furthermore, the total phenolic content measured by Folin-ciocalteu method
as well conducted. The sour peel ethanolic extract was found to contain a high content of total phenolic
content, for the flavonoids sweet ethanolic extract flavonoids contained the high amount. All extracts
exhibited a higher antioxidant activity and the inhibitory effect of radicals scavenging activity against
ABTS, DPPH, and metal chelating. The results suggest that the sour peel ethanolic extract and sweet peel
ethanolic extract can be considered as a good source of natural antioxidant.
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In this study, it is aimed to determine physicochemical, mineral and trace metal contents of some wild
fruits dried by different techniques; wild pear, hawthorn, barberry, cranberries and rosehip, that grow
naturally in Gümüşhane/Turkey. Drying processes was carried out by drying in the lyophilizer, drying in
the oven and drying in the open air. Water activity, color, pH, dry matter, ash, phenolic substance, vitamin
C, antioxidant substance, sugar and mineral substance analyzes were performed in dried products.
The highest amount of vitamin C was obtained by freezing in the lyophilizer, but it was found to be below
the limit of quantification by drying in the oven. The highest amount of vitamin C was found in the dried
rosehip in the lyophilizer (1594 mg/kg). Total sugar content was obtained by freeze-drying in lyophilizer
and the highest sugar content was determined in wild pear (43.06%). The amount of antioxidant with
DPPH was generally obtained as a result of drying with lyophilizers and it was found that cranberry fruit
had the highest antioxidant content in wild fruits (93.45%). Total antioxidant amount was recommended
in the oven drying method and the highest total antioxidant amount was determined in dried rosehip
(33.38 mg/g). The phenolic content of the wild fruits examined changed slightly depending on the
preservation method. The highest amount of phenolic matter was found in dried cranberry (935.59 GAE
mg/kg) in lyophilisers.
When the results obtained from the fruits dried with different drying techniques in terms of the total
amount of mineral matter and trace metals, were compared with each other the mineral contents of the
dried fruits in the oven are generally higher than the mineral contents of the dried fruits by other methods,
and the fruits which are dried with lyophilizers except for some exceptions have the lowest content.
It is thought that the results obtained from this study and the detailed phytochemical analysis of these
fruits will shed light on food and pharmacy research.
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