
 
  

 
1st Eurasia Environmental Chemistry Congress 

 

 



 
1st Eurasia Environmental Chemistry Congress 

2 
 

1st Eurasia Environmental Chemistry Congress 
 

Dear colleagues, 

1st Eurasia Environmental Chemistry Congress is the first meeting of a future conference series organized by 
Turkish Chemists Society. There university namely, Konya Food and Agriculture 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 Azerbaijan, 
Romania, Bulgaria, Ukraine, Russia, France, Denmark, Poland, Pakistan, India, Kazakhstan, Algeria, Tunisia, 
Morocco and South Korea. As a multi discipliner area researcher from natural sciences, engineering and 
industry have presented their work. We have 9 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 coming all the way from your countries, 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. Torku, World Medicine, Saygın 
Kimya, Turkchem, Redoks Lab, Metrohm, Kral Pestil, Çıt Çıt Kuruyemiş, Cesur Un, Uğur Usta and Trabzon 
Ortahisar Municipality has greatly supported us. 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 Side Star Elegance Hotel for their excellent service. 

Best regards 

Prof. Münevver SÖKMEN (Chair) 

Assoc. Prof. Ali ALKAN (Co-Chair)  

Assoc. Prof. Ahmet DEMİRAK (Co-Chair) 

 

November, 2018  



 
1st Eurasia Environmental Chemistry Congress 

3 
 

COMMITTEES 
 
 
Congress Chair : Prof. Münevver SÖKMEN, Konya Food and Agriculture University 
Congress Co-Chair : Assoc. Prof. Ali ALKAN, Karadeniz Technical University 
     Assoc. Prof. Ahmet DEMİRAK, Muğla Sıtkı KOÇMAN University 
Congress Secretary : Prof. Volkan Numan BULUT, Karadeniz Technical University 
Congress Coordinator     : İkram CENGİZ, Chair of Chemists Society 
  
 

Advisory Board: 
 
Prof. Emür HENDEN    Ege University  
Prof. Mehmet DOĞAN   Hacettepe University 
Prof. O. Yavuz ATAMAN  Middle East Technical University  
Prof. Şeref GÜÇER    Uludağ University  
Prof. Mehmet TÜFEKÇİ    Avrasya University 
Prof. Reşat APAK    İstanbul University 
   
 

Organizing Committee 
 
Prof. Hasan Basri ŞENTÜRK Karadeniz Technical University, TURKEY 
Prof. Alexander ZACHARIA I.I. Mechnikov Odessa National University, UKRAINE 
Prof. Vitaliy SEMENCHENKO National Academy of Sciencies, BELARUS 
Prof. Muhammet BORAN Karadeniz Technical University, TURKEY 
Prof. Ümmühan OCAK Karadeniz Technical University, TURKEY 
Prof. Mustafa TÜZEN Gaziosmanpaşa University, TURKEY 
Prof. Ömer SAYGIN Saygın Kimya ve Arıtım Sistemleri Ltd. Şti. TURKEY 
Assoc. Prof. Mahmut Deniz YILMAZ     Konya Food and Agriculture University, TURKEY 
Assoc. Prof. Eftade GAGA Anadolu University, TURKEY 
Assoc. Prof. Boris ADAMOVICH Research Laboratory of Aquatic Ecology, BELARUS 
Assist. Prof. Pınar SEVİM ELİBOL Düzce University, TURKEY 
Assist. Prof. Ayça ERDEM Akdeniz University, TURKEY 
Dr. Mariana GOLUMBEANU  National Institute for Marine Research "Grigore Antipa", ROMANIA 
  
   

Scientific Committee 
  
Prof. Damià BARCELÓ  Catalan Institute for Water Research, ICRA, SPAIN 
Prof. Vladislav V. GONCHARUK  National Academy of Sciences, UKRAINE 
Prof. Harun PARLAR  Chemical-Technical Analysis and Chemical Food Technology, 

GERMANY 
Prof. István HARGITTAI  Budapest University of Technology and Economics, HUNGARY 
Prof. Külli KANGUR  Estonian University of Life Sciences, ESTONIAN 



 
1st Eurasia Environmental Chemistry Congress 

4 
 

Prof. Michael O. ANGELIDIS  University of the Aegean, GREECE 
Prof. Irina KARADJOVA  Sofia University, BULGARIA 
Prof. Rashid AHMAD  University of Malakand, PAKISTAN 
Prof. Emilio BENFENATI   The Mario Negri Institute for Pharmacological Research,  
   ITALY 
Prof. Aleh Ivanovich RODZKIN,  Belarusian National Technical University, BELARUS 
Prof. Gerasimos LYBERATOS  National Technical University of Athens, GREECE 
Prof. Aligholi NIAEI  University of Tabriz, IRAN 
Prof. Alla OUDALOVA  National Research Nuclear University, RUSSIA 
Assoc. Prof. Tomasz PUZYN  University of Gdansk, POLAND 
Assoc. Prof. Vittorio BOFFA  Aalborg University, DENMARK 
Assoc. Prof. Gadirova Elmina MUSRAT  Baku State University, AZERBAIJAN 
Assist. Prof. Mohamed HABILA  King Saud University, SAUDI ARABIA 
Prof. Ahmet AKSOY  Akdeniz University, TURKEY 
Prof. Orhan ATAKOL  Ankara University, TURKEY 
Prof. Miray BEKBÖLET  Boğaziçi University, TURKEY 
Prof. Günay KOCASOY  Boğaziçi University, TURKEY 
Prof. Meltem SARIOĞLU CEBECİ  Cumhuriyet University, TURKEY 
Prof. Mesut BAŞIBÜYÜK  Çukurova University, TURKEY 
Prof. Ayşegül PALA  Dokuz Eylül University, TURKEY 
Prof. Filiz KÜÇÜKSEZGİN  Dokuz Eylül University, TURKEY 
Prof. H. Baha BÜYÜKIŞIK  Ege University, TURKEY 
Prof. Mustafa SOYLAK  Erciyes University, TURKEY 
Prof. Ziya KILIÇ  Gazi University, TURKEY 
Prof. Ahmet Cemal SAYDAM  Hacettepe University, TURKEY 
Prof. Gülen GÜLLÜ  Hacettepe University, TURKEY 
Prof. İsmail TORÖZ  İstanbul Technical University, TURKEY 
Prof. Oya OKAY  İstanbul Technical University, TURKEY 
Prof. Hüseyin SELÇUK  İstanbul University, TURKEY 
Prof. Nuray ÇAĞLAR  İstanbul University, TURKEY 
Prof. Celal DURAN  Karadeniz Technical University, TURKEY 
Prof. Bahattin YALÇIN  Marmara University, TURKEY 
Prof. Halil KUMBUR  Mersin University, TURKEY 
Prof. Süleyman TUĞRUL  Middle East Technical University, TURKEY 
Prof. Dr. Gürdal TUNCEL  Middle East Technical University, TURKEY 
Prof. Dr. Latif ELÇİ  Pamukkale University, TURKEY 
Prof. Mustafa ERSÖZ  Selçuk University, TURKEY 
Prof. Sezgin BAKIRDERE  Yıldız Technical University, TURKEY 
Prof. Gülfem BAKAN  Ondokuz Mayıs University, TURKEY 
    
  

Local Organizing Committee 
 
Prof. Volkan Numan BULUT  Karadeniz Technical University, TURKEY 
Prof. Ahmet ÇOLAK  Karadeniz Technical University, TURKEY 
Prof. Ali GÜNDOĞDU  Gümüşhane University, TURKEY 
Assoc. Prof. Nigar ALKAN  Karadeniz Technical University, TURKEY 



 
1st Eurasia Environmental Chemistry Congress 

5 
 

Assist. Prof. Serdar BURMAOĞLU        Erzincan University, TURKEY 
Assist. Prof. Barbaros DİNÇER  Recep Tayyip Erdoğan University, TURKEY 
Assist. Prof. Zekeriyya BAHADIR  Giresun University, TURKEY 
Chemist, Nilüfer KUTUROĞLU  Ministry of Environment and Urbanization, TURKEY 
Ph. D. Student, Melek KOÇ KEŞİR  Karadeniz Technical University, TURKEY 
Sena ATAL  Graduate student, Karadeniz Technical University, TURKEY 
Bahtiyar YANAR  Graduate student, Karadeniz Technical University, TURKEY 
 
 

CONTENTS OF PROCEEDINGS E-BOOK 
 

Invited Speakers 

IS–01 Prof. Francois GALGANI Plastic and Microplastics in the Oceans: From Science to Policies 

IS–02 Prof. Ahmet Cemal 
SAYDAM 

Intra-Cloud Chemistry of Desert Dust 

IS–03 Prof. Alexander ZACHARIA Analytical Chemistry and Chemical Weapons: As-content CW 
determination. The state of art 

IS–04 Prof. Mustafa SOYLAK Green Chemistry Applications: Green Solvents in the 
Mixroextraction Studies 

IS–05 Prof. Anatoli DIMOGLO Electrochemical Approaches in Wastewater Treatment Processes 

IS–06 Ali RÜZGAR Environmental Assessment of Textile Sector through Life Cycle 
Analysis and Good Practice Examples 

IS–07 Assoc. Prof. Vittorio 
BOFFA 

Advanced Membrane Materials and Technologies for The 
Abatement of Emerging Water Contaminants 

IS–08 Hasan Hüseyin ÇAYAN Chemical Warfare Agents, Usage, Effects, Decontamination and 
Analysis 

IS–09 Prof. Caner ZANBAK Safety and Security in Chemicals Management 

Oral Presentations 

OP–01 Umran SEVEN ERDEMIR Assessments of Plant Stress Responses Through Trace Elements: 
Are They Useful for Phytoremediation and/or Phtomining? 

OP–02 Canel EKE Calculation of Radioactivity Concentration of Potassium-40 
Radionuclide in Chemical Fertilizers 

OP–04 Bilge BUDAK 
(Full Paper) 

Preparation of PANI and PANI/ZnO Polymeric Nanocomposites, 
Characterization and Use in the Photocatalytic Degradation of 
Organic Dye 



 
1st Eurasia Environmental Chemistry Congress 

6 
 

OP–05 Sezen SİVRİKAYA A Green Deep Eutectic Solvent-Based Microextraction Method 
for the Determination of Parabens in Baby Oil Samples by High 
Performance Liquid Chromatography with Ultraviolet Detection 

OP–08 Zeynep CEYLAN Research and Comparison of the Effect of Substituent Species on 
Removal of Toxicity from Chloro and Nitro Phenol Compounds 
with Fenton and Fenton-like Processes 

OP–09 Gürdal TUNCEL Ionic Composition of Rain Water in Different Parts of Turkey 

OP–10 Mustafa TUZEN Speciation of some trace elements by using green extraction 
techniques 

OP–11 Gülfem BAKAN Determination of Toxicity of Contaminated Sediment Layer By 
Acid Volatile Sulphite (AVS)-Simultaneously Extracted Metal 
(SEM) Relationship 

OP–12 Gülfem BAKAN Observation of Pollution in Water and Sediments in Middle Black 
Sea Coast by DGT (Diffusive Gradients in Thin Films) Method 

OP–13 Aykut YOZUKMAZ The Comparison of Trace Element Levels in Gilthead Seabream 
(Sparus aurata Linnaeus, 1758) from Three Different 
Environments 

OP–16 Hakkı BALTACI The Influence of Weather-Type on PM10 Levels in Western 
Turkey 

OP–17 Murat KIRANŞAN Synthesis and Characterization of Semiconductor Clay 
Nanocomposites and Removal of Drug Waste by Sonocatalytic 
Degredation 

OP–18 Meltem SARIOĞLU CEBECİ Cationic Dye Removal From Wastewater Using UV Reactor for 
Reuse 

OP–20 Aslı GÖÇENOĞLU 
SARIKAYA 

Kinetic and Thermodynamic Studies of the Biosorption of Cr (VI) 
in Aqueous Solutions by Agaricus campestris 

OP–21 Gülay BAYSAL Removed of Nitrophenol Pesticides from Aqueous Solution with 
Green Chemistry 

OP–22 İpek TOPALOĞLU Application of the Eco-friendly Subcritical Water Oxidation 
Method in the Degradation of Epichlorohydrin 

OP–23 Mohamed BENAICHA Synthesis and Characterization of Pt-doped Raney-Ni 
Electrocatalyst for Hydrogen Production in Alkaline Water 
Electrolysis 

SOP–01 Zaher AOUATIFE Phytochemical Screening, Antioxidant Activity and Phenolic 
Characterization of Ammi visnaga L. Lam 

SOP–03 Lale HUSEYNOVA Soil Erosion 

SOP–09 Ahmed BAHLOUL Photodegradation of 1-phenylazo 2-naphthol (Sudan 1 dye) on 
MnO2 Film Under Visible Light Irradiation 



 
1st Eurasia Environmental Chemistry Congress 

7 
 

SOP–10 Leila CHÉRİF-AOUALI Photocatalytic Degradation of Methyl Orange As a Model Organic 
Pollutant by Ag/Mesoporous TiO2 Under Visible Light Irradiation 

SOP–11 Ayça ERDEM Dye Adsorption on Activated Carbon Produced from Citrus 
aurantium Peels 

SOP–12 Nigar ALKAN Determination of Some Elements Concentrations in 
Mediterranean Mussel (Mytilus Galloprovincialis) from Sürmene 
Bay (Black Sea, Turkey): Health Risk Assessment for the 
Consumers 

SOP–13 Fatima ZAHRAE ZOUHAIR Production of the Second Generation Bioethanol from the 
Argania spinosa (L.) Skeels Residues 

SOP–15 Natavan BAKHSHALIYEVA Environmental Resistance of Medicinal Plants Variety Growing in 
Hirkan National Park 

SOP–18 Abdul MUNAN The Role of Classroom Teachers in Nutrition and Physical 
Education in Govt Boys High School Muraliwala Gujranwala 
Punjab Pakistan 

SOP–20 Ali ALKAN Anthropogenic Dissolved Gadolinium in the Water of Ankara 
Stream and Its Tributaries 

SOP–23 Muhammet BORAN 
(Full Paper) 

Effects of Ballast Water on the Marine Environment and Its 
Management 

SOP–25 Halim AVCI Evaluation of Heavy Metal Levels in Wastewater of Two Industrial 
Zones of Turkey 

SOP–26 Ayça ERDEM Ecotoxicity of Cerium Oxide Nanoparticles on Green Algae 

SOP–27 Nurana SHARIFOVA Chemical Analysis of Sea Water Taken from The Shikhov Area of 
the Caspian Sea 

SOP–28 Emina YOLCHUYEVA Soil Pollution with Fertilizers 

Poster Presentations 

PP–10 Ahmed BAHLOUL The Use of Petroselinum Crispum As Biosorbents for Removal of 
Pb2+, Cd2+ and Cu2+ Ions in Water 

PP–19 Fethi BOUDAHRİ Planning of the Real Agri-Food Supply Chain with the Cost of 
Waste Degradation 

PP–22 Hachemi ZAIDI Estimation of Soil Quality in an Arid Zone, Using Remote Sensing 
Data. Application to the Southern Plains of Saida (Algeria) 

PP–24 Fawzia TAIEB BRAHIMI Biobased Surfactants Derivatives of Castor Oil: Synthesis 
Characterization and Surface Active Properties 

PP–25 Ece TUĞBA SAKA (E)-3-(2-Fluoro-5-(Trifluoromethyl)Phenyl)-1-(4-Phenoxy)Prop-2-
En-1-One Substituted Co (II) and Cu (II) Phthalocyanines and Their 
Catalytic Activities on the Oxidation of Phenols 



 
1st Eurasia Environmental Chemistry Congress 

8 
 

PP–26 Ece TUĞBA SAKA Degradation of Substituted Phenols with Different Oxygen 
Sources Catalyzed by Co (II) and Cu (II) Phthalocyanine 

PP–30 Bilge BUDAK Preparation of PANI and PANI/ZrO2 Polymeric Nanocomposites, 
Characterization and Use in the Photocatalytic Degradation of 
Congo Red Dye 

PP–32 Halima GHOUAS Cloud Point Extraction of Α-Amino Acids 

PP– 33 Mokhtar BOUTAHALA Removal of Methylene Blue from Aqueous Solution Onto 
Alginate/ Maghemite Nanoparticle/Oxidized Multiwalled Carbon 
Nanotubes Composite Beads 

PP–34 Ritha SOULIMANE Influence of the Nature of Heat Treatment on Catalysts Based on 
Gold Nanoparticles in the Selective Oxidation of Organic 
Molecules 

PP–35 Ritha SOULIMANE Analysis by HPLC and Organic Carbon Abatement of the Catalytic 
Oxidation of an Organic Pollutant, Phenol, in Aqueous Medium 

PP–36 Igor SILACHYOV INAA of Phosphorus Production Wastes and Processing Products 
for Rare Earths Using Single Comparator Method 

PP–39 Hee-Man YANG Surface Decontamination of Radioactive Cs by Strippable 
Hydrogels Based on the Reversible Cross-Linking 

PP–40 Leila CHÉRİF-AOUALI Total Toluene Oxidation Over Gold Catalysts Supported on 
Mesoporous Ce-ZrO2 : Effect of Ce/Zr Molar Ratio 

PP–41 Kamel Ismet BENABADJI Adsorption of Telon Blue on Bentonite Modified by 
Hexadecyltrimethylammonium Bromide 

PP–42 Kamel Ismet BENABADJI Removal of Methyl Orange Dye from Aqueous Solution by Poly(4-
Vinylpyridinium)/Acid Activated Clay Composite 

PP–44 Nildeniz ADMAN Divide Keep Clean 

PP–45 Abasse KAMARCHOU Removal of Organic Pollutants from Wastewater by Activated 
Carbon Prepared from Dates Stones of Southern Algeria 

PP–46 Houria GHODBANE Removal of Basic Red 29 Dye from Aqueous Medium Using 
Pumpkin Seed Hull As Adsorbent 

PP–54 Melek KOÇ KEŞİR Investigation of TX-100 Surfactant Effect Using Cobalt 
Phthalocyanine (CoPc) Modified TiO2 Nanoparticles Synthesized 
by Sol-Gel Method 

PP–61 Gülsev DİLBER Production of Dye-Sensitized TiO2 Nanocomposites Using Novel 
Zinc Phthalocyanines Molecules Via Sol-Gel Method 

PP–62 Hacer BAYRAK Synthesis and Antimicrobial Activities of New Mannich Bases 
Containing Imidazo[2,1-β][1,3,4]Thiadiazole (ITD) Structure by 
Microwave and Conventional Method 



 
1st Eurasia Environmental Chemistry Congress 

9 
 

PP–63 Hacer BAYRAK Antioxidant Activity and Synthesis Route of Some New 
Heterocyclic Compounds Containing Different Pharmacophores 

PP–66 Lubomir MAKEDONSKI Marine Toxins in Varna Coastal Waters (the Black Sea) and Human 
Health Implications 

PP–68 Aslı GÖÇENOĞLU 
SARIKAYA 

Equilibrium and Kinetics Studies for Adsorption of Sirius Blue (SB) 
from Aqueous Solution by Nanomaterial 

PP–70 Lubomir MAKEDONSKI Accumulation of Some Metals in Muscle of Three Fish Species 
from Lake Mandra (Bulgaria) and Human Health Risk for 
Consumption 

PP–71 Ali OUMESSAAD Effectiveness of Using a Biocatalyst in the Treatment of 
Hydrocarbon-Contaminated Water: Determination of the 
Effective Diffusion Coefficient of Phenol in Ca-Alginate-
Immobilized Pseudomonas Aeruginosa Beads 

PP–73 Hamza BENZIAT Development of a Method for the Treatment of Activated Sludge 
in Algeria 

PP–74 Melek KOÇ KEŞİR Assessing Photocatalytic Performance of ZnPc/TiO2 
Nanocomposite Photocatalyst Combined with Sensitizer 
Zwitterionic and Quaternernized Phthalocyanine 

PP–82 Alla OUDALOVA Effectiveness of Ionizing Radiation of Different Types in Radiation 
Degradation of Persistent Organic Pollutants on an Example of 
Organochlorine Pesticides 

PP–91 Asiye NAS Synthesis of Tetra(3-(1,5-diphenyl-4,5-dihydro-1H-pyrazol-3-
yl)phenoxy)  Substituted Metallated phthalocyanines by 
Conventional and Microwave Irradiation Method 

PP–93 Ali GUNDOGDU Separation and Pre-concentration of Trace Heavy Metals from 
Environmental Matrices by a Novel Carrier Element–Free 
Coprecipitation (CEFC) Method Using a Thiosemicarbazide 
Derivative Ligand Prior to Their Microwave Plasma–Atomic 
Emission Spectrometric (MP–AES) Determinations 

PP–94 Angelika TKACZYK Determination of Synthetic Organic Dyes in Water from Different 
Sources Using UPLC-MS/MS 



 
  

 
1st Eurasia Environmental Chemistry Congress 

 

IS–01 
 

                            Plastic in the World Oceans: From Science to Policies 
 

Francois GALGANI 
 

 IFREMER, LER/PAC, Bastia, France 
francois.galgani@ifremer.fr  

 
About 8 million tons of plastics enter the world ocean every day. Because of (i) large cities, rivers and 

shore uses, (ii) some of the largest amounts of Municipal Solid Waste that are generated, (iii) because of 
tourism, (iv) the world’s maritime traffic and (v) because of confined regions,  some areas like the 
Mediterranean sea are the most affected, with hundreds tons  of plastic entering the basin every day highly. 
Current knowledge of the amounts, distribution, degradation and fate of litter in the marine environment 
and its potentially harmful biological, physical and chemical impacts remains however limited.  Sources of 
marine litter are diverse, depending on factors such as current patterns, climate, and proximity to urban 
centers, waste disposal sites, industrial and recreational areas, shipping lanes, and commercial fishing 
grounds, influence the type and amount of marine litter found. Uncontrolled discharges also act as main 
sources of litter in the Mediterranean Sea as in many countries, a reduced percentage of coastal cities are 
fully controlling their waste discharges in adapted structures.   

Circulation is the primary driver of marine litter transport.  Accumulations have been described at 
the surface of the sea without permanent patterns in coastal areas however. Studies also documented the 
transport of litter, its accumulation on the sea floor and concluded that coastal submarine canyons act as 
conduits for the transport of marine debris into the deep-sea areas.  Hot spots of accumulation remain to be 
better described and located.  

Periodic assessments of the state of the marine environment, monitoring and the formulation of 
environmental targets are part of the continuous management process. Litter is found on beaches, at the 
surface, on the sea floor and in biota. Beside, harm covers different types of impact, including environmental 
(entanglement, ingestion, rafting of foreign species, release of contaminants and/or additives, etc.), 
economic (costs to fisheries, tourism, etc.), safety (risks to navigation), and impacts on human health 
(injuries, etc.) 

In this presentation, we discuss the ongoing work that is focusing on the implementation of 
monitoring, reduction measures, defining constraints and protocols, also better defining harm and research 
needs to support reinforced actions. 

The overall objectives of existing policies on marine litter are to provide scientific and technical basis 
for monitoring and develop strategies with stakeholders, industries and NGOs to support management 
practices and propose policy options.  The entire approach will enable to monitor the efficiency of reduction 
measures that will focus on specific items, causing impact, as the ban of plastic bags, for ingestion and 
entanglement, of fishing gear, for entanglement mainly.  Finally, the definition of a monitoring strategy 
support the regional policies such as the UN Mediterranean Action Plan on marine litter or the Marine 
Strategy Framework Directive  for European countries that have both included litter  in the list of indicators 
to assess the state of the environment.  

mailto:francois.galgani@ifremer.fr
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Intra-Cloud Chemistry of Desert Dust 
 

Ahmet Cemal SAYDAM 
 

Hacettepe University, Department of Environmental Engineering (Ret), Ankara, Turkey 
saydam@hacettepe.edu.tr 

 
Transport of desert dust is a well-known and well documented process. At present global dust 

transport predictions has become part of the meteorological predictions. On a daily basis millions of tons 
of Saharan dust are transported across Atlantic Ocean towards Amazon forest via trade winds. Scientific 
community accepts that the phosphorus that exists in the Saharan desert is the factor that fertile the 
Amazon Forest on a daily basis. But the chemical analysis of the Saharan soil shows otherwise. Its chemical 
composition is not much different than any other soil types that exists on earth crust. So, what makes the 
desert dust so unique? 

Our iconoclastic hypothesis is being initiated with the contact of desert dust and cloud water. Here 
we show that that during the course of long-range transport of desert dust under the influence of 
meteorological events the dust particles have a chance of interacting with cloud water. Upon this contact 
dust particles becomes wet and the prokaryotes embedded within the clay structure becomes active within 
minutes and they produce oxalate as an osmosolute. 
Oxalate, assists prokaryotes to attach themselves on to the clay mineral structure and eventually leads to 
formation of iron oxalate via combining with iron bearing mineral lattice. If the solar irradiation is above a 
threshold level that is assumed to be 200 Watt/m2 then, through decarboxylation reaction iron oxalate 
dissociates by forming reduced iron carbon dioxide and carbonyl radicals. We further propose that the 
decomposition of the outer shells of the fungi's, i.e., chitin, further decomposes via the action of oxalate 
leading to the formation of amine groups as well as methyl radical hence methane, within clouds under oxic 
conditions. 

Despite clear measurements that can be accessed through the data archive at WMO/WDCGG or 
CARBOEUROPE or recent ICOS stations this fact has been and still being ignored artificially on a global basis 
simply because the rate of CO2 or CH4 increases during such transport events are inevitably above the 
empirically set limits by World Meteorological Organization/World Data Centre for Greenhouse Gases. We 
are lucky that this empirically set limit is not been applied to CARBOEUROPE or ICOS stations so that we can 
illustrate the impact of desert dust cloud interactions through the available data set. 

Though we have our own measurements and analytical results as to support our iconoclastic theory 
we based on the results gathered and archived by other well-established monitoring stations backed up by 
satellite imageries and backtrajectory analysis as to illustrate the impact of desert dust cloud interactions 
and its impact on atmospheric greenhouse gases.  

mailto:saydam@hacettepe.edu.tr
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Analytical Chemistry and Chemical Weapons:  As-content CW Determination. The 
State of Art 

 
Alexander Zachariaa, Mehmet Yamanb, Yusuf Dilginc 

 
aI.I. Mechnikov Odessa National University, Odessa, Ukraine  

bFırat University, Faculty of Arts & Sciences, Department of Chemistry, Elazig, Turkey  
3Canakkale 18 Mart University, Faculty of Arts & Sciences, Department of Chemistry, Çanakkale, Turkey  

A191047@i.ua  
 

Well known, that during and after II World war approximately more than 20000 tons of chemical 
weapon was dumped in the Black Sea in form of: shells, bombs, grenades, barrels. The specialists supposed 
that this was equivalent of a lot of thousand kg of toxic chemical agents: Yperite, Adamsite, Tabun, Louisite 
and other. With this arsenic-based chemical agents revealed the long-term effects in humans that could have 
died if left untreated. Numerous chemical agents containing arsenic compounds were invented in the past 
and have a long time history: from As2O3 in 1000 BC to, so-called Adamsite, or diphenylaminochlorarsine in 
XXI century. We have a date that chemical weapons were tested during WWII and in the prewar years in 
Gelendzhik, Odessa and Sevastopol (marine tests in the Black Sea).  The fate of chemical weapon at sea are 
determined by: stored in dumpsites (deep basins) under un-toxic conditions; distributed on large parts of sea 
bottom by bottom trawling, partly buried in sediments, partly laying on bottom surface; metal parts of 
munition-mostly corroded as well as the occasionally caught by fisherman. And till now we have information 
about the research projects on chemical munition in the Baltic Sea, but not in the Black Sea. 

The chemical analyses of environmental samples containing chemical weapons agents (CWA) are not 
considered to be a part of routine environmental research. In most cases, such analyses are performed during 
some type of inspection process (for example, to test the state of degradation or leakage from damaged 
ammunition, and the contamination level at dumping sites, etc.), during the strategic development of 
projects located on the sea floor and prior to underwater works at sites that can be potentially contaminated 
by CWA. This kind of research requires the following: equipment appropriate for underwater research; 
adequate laboratory preparation; training of laboratory staff; good laboratory practice (GLP) because CWAs 
analysis is one of the most complicated and multistep operations; representative and sensitive analytical 
methods with a detection limit (LOD) which allows to determine very low concentration levels of the 
compounds in question; maintaining exceptional precautions because CWAs and their degradation products 
are very toxic. It must be noted that analytical procedures for the determination of CWAs in environmental 
samples concentrate on the speciation analysis too. And corresponding analysis of CWAs in marine waters 
can be presented as follows: sample collection → storage, preservation, and homogenization → extraction 
and enrichment → derivatization → separation → determination. 

The most effective analytical chemistry methods for these purpose based on high-performance gas 
and liquid chromatography coupled with several specific detectors, inductively coupled plasma mass 
spectrometry, electrothermal and hydride generation atomic spectrometry, as well as electrospray mass 
spectrometry detection. It is obviously that such analysis are required special attention, preparation, relevant 
laboratory and its personnel.  

mailto:A191047@i.ua
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Green Chemistry Applications: Green Solvents in the Mixroextraction Studies 
 

Mustafa SOYLAK 
 

Erciyes University, Faculty of Sciences, Chemistry Department, 38039, Kayseri, Turkey 
soylak@erciyes.edu.tr  

 
The direct determination of inorganic or organic analyte contents of environmental samples at trace 

levels by instrumental techniques are generally problematic due to matrix effects and lower analyte levels 
than the instrumental detection system. Separation and enrichment step is necessary to solve these 
problems. Nowadays, the microextraction of organic and inorganic species from environmental samples has 
important place for the preconcentration and separation of them prior to their instrumental detection. The 
microextraction techniques are very simple, low the consumption of organic solvents (green), accurate and 
precise. The use of new generation solvents like ionic liquids, supramolecular solvents, deep eutectic solvents 
(DES) and switchable solvents (SHS) on the microextraction studies is very important for microextraction 
studies.   

The microextraction strategies including solid phase microextraction for the separation and 
preconcentration of organic and inorganic species from environmental samples including water, food, soil 
and sediment samples established by our research group have been discussed in this presentation.  
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In recent years, methods of electrochemical wastewater (WW) treatment are increasingly used in 

recycling water supply processes. Methods are characterized by technological simplicity and process 
continuity. Additional chemical reagents are not introduced into the solutions, they are obtained directly in 
the electrochemical bath, which ensures the ecological safety of water purification processes. Conditionally 
electrochemical methods of WW treatment can be divided into two groups. 

The first group includes processes in which such electrochemical transformations of substances occur 
as dissolution of anodes or oxidation-reduction reactions involving components of a solution. Examples of 
such processes are, electroreduction, or electrooxidation of organic compounds in solution and 
electrocoagulation. New advanced oxidation processes based on the electrochemical technology, the so-
called electrochemical advanced oxidation processes, have been developed. For the formation of oxidants in 
electrochemical WW treatment processes, three main points should be considered:  

– Direct oxidation of species on the anode surface, involving the formation of radical species that 
combine to produce stable oxidants. 

– Oxidation of water to •OH and further attack of this powerful oxidant to species promoting the 
formation of radicals. Then, the combination of radicals leads to the production of stable oxidants. 

– Reduction of oxygen to produce hydrogen peroxide on the cathode surface.  
The electrocoagulation method of WW treatment has become the most widespread of all known 

electrochemical methods. The process is similar to the treatment of water with appropriate reagents, 
however, during electrocoagulation, water is not enriched with sulfates or chlorides, the content of which is 
limited by discharging treated sewage into reservoirs or in circulating systems. Thus, the essence of electrode 
processes during electrocoagulation reduces to the following:  

– Generation during the anodic dissolution of the metal of the coagulant-hydroxide; 
– Alkalinization of water during electrolysis; 
– Production of hydrogen gas on the cathode, which can be used to provide flotation of coagulated 

impurities. 
The second group includes the processes occurring in the volume of the solution (electrodialysis, 

electroflotation, electroosmosis, electrophoresis, electrofiltration). At the same time, there are no changes in 
the phase-dispersed or physicochemical properties of the recovered substances. A combination of methods 
from these groups can give a combined effect on WW in the electrochemical electrolysis reactors used. From 
these combined methods, we note electrofloto coagulation, electrochemical disinfection, electrocatalytic 
destruction, and others. The report will give examples of the successful application of these methods in WW 
treatment  
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Last century we have noticed that environmental problems related economic growth. According to 

Brundtland Report, sustainability is a development that satisfies the needs of the present without risking that 
future generations will not be able to meet their own needs. Life Cycle Assessment (LCA) is used for 
assessment tool for full sustainability analysis numerically. In addition to end of pipe approach, LCA approach 
evaluate full life cycle of any product or service includes acquiring raw materials, production, use phase and 
disposal-recycle phases.  

In this study, we research environmental impact of textile and apparel products in aspect of LCA.  
Water use, fertilizers, global warming, energy consumption, water and air emissions are the major impacts 
of textile and apparel products. According to United States Environmental Protection Agency (USEPA), for an 
average dyeing and finishing process, 200 tons of water were contaminated with the chemicals for 1 ton of 
fabric. Serious amounts of pesticides are used in the cultivation of cotton. 24% of the total amount of 
insecticide and 11% of the total amount of pesticide were consumed for the cotton cultivation.1 1 kg viscose 
fiber releases 8.5 kg CO2eq which is a greenhouse gas to environment.2 BUTEKOM calculations shows that 
%50 of environmental impact from textile and apparel products occurs from use phase. Washing, ironing and 
drying processes consume energy and produce wastewater. Due to be obtained from fossil fuels, energy 
consumption generate major environmental impact in many process. 

 
References:  
1) Dahllöf, L., LCA Methodology Issues for Textile Products, Chalmers University of Technology, 

Environmental Systems Analysis, Göteborg, Sweden, 2004. 
2) Muthu, Y. L., Hu, J.Y., Mok, P.Y.; Quantification of environmental impact and ecological sustainability for 

textile fibres. Ecological Indicators. 2012, 13(1), 66-74.  
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Inorganic membranes are attracting increasing interest in the field of water purification technologies, 

because of their relatively high chemical, thermal and mechanical. Due to their inherent hydrophilicity, 
inorganic membranes can typically achieve higher water permeability and are less sensitive to fouling than 
their polymeric counterpart. Moreover, inorganic membranes can be cleaned with aggressive chemicals and 
organic solvents or can be sterilized with hot water and steam, which is requirement for many industrial 
processes. 

Despite these advantages, inorganic membranes are still expensive to fabricate and cannot provide 
the same filtration area packing density of their polymeric counterpart. Moreover, it is often difficult to 
engineer their pore structure in the nanometer range. 

In this context, the current development of novel inorganic materials, as graphene oxide, can unlock 
new exciting direction for the rational design and fabrication of new generations of membranes and 
membranes modules. This presentation gives an account of the most recent results of research in inorganic 
membrane materials, focusing on the effort to solve three major problems: (i) permeability-selectivity trade-
off, (ii) fouling, (iii) introduction of new membrane functionalities.  
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The purpose of the Chemical Warfare agents is to kill vital resources for living things by killing, 
injuring, restraining and neutralizing the ability of mobility, polluting vegetal and animal food, water and land. 

These chemical substances, which are defined as chemical warfare agents, are highly toxic and are 
classified and listed by groups (along with their predecessors) according to their effects by the OPCW (The 
Organisation for the Prohibition of Chemical Weapons). 

The chemical warfare agents were first used consciously by the Germans during World War I and 
later used by different people at different times and places. Today, these agents have been used mercilessly 
for mass killing. These agents are synthesized in different countries and officially or unofficially sold to other 
countries. 

This presentation is concentrated on the effects of these chemicals on living organisms, practical 
protection methods and their laboratory analyses.  
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Chemicals are integral matters of all components of environmental media, from air, soil and rocks 

and also they are the necessities for human survival/sustainability of life and development. Chemicals are 
also present in the nature, from gases in the atmosphere to water, inorganic and organic natural resources 
and plants and living species. In addition to their use in natural forms, numerous kinds of chemicals are 
produced synthetically for use in our daily lives. 

On the other hand, in as much as they are vital for human life, chemicals do carry inherent risks for 
human life and environment quality which require special safety management practices to minimize their 
risks to the workers, users and environmental media.  

From the industry point of view, chemicals are specialty commodities that require special 
management administration to protect information on process know-how, trade secrets, assure safety in 
handling and transportation/storage along with physical protection against theft and misuse/sabotage 
threats. 

Safety is a term defining the measures to take precautions and measures to protect subjects from 
the negative effects of potentially harmful events, while Security covers the physical measures to assure 
application of safety measures from misconduct or willful intervention of others. Therefore, unsecured safety 
measures do not necessarily serve the purpose.     

In this presentation, distinction between Safety and Security concepts will be reviewed and 
importance of Security concept to compliment Safety practices applicable to safer management of chemicals 
will be discussed.   
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Phytoremediation and phytomining processes come to forefront in the areas of environmental and 
mining engineering areas because of their economic advantages. Finding the accumulator plants as well as 
understanding the plant mechanism for responses is a key step for problem solving. While phytoremediation 
/phytomining is based on the heavy metal accumulation capacities of plant species in their above ground 
organs, the major criteria for screening the candidate plant species is to determine the transportation of 
heavy metals from roots to the shoots.1 

In this study, native species grown on abandoned tungsten mine area in Uludağ Mountain were 
studied with this respect. Multi elemental determination were performed by inductively coupled plasma-
mass spectrometry and the importance of stress parameters were outlined in selected species especially 
around for manganese as a case study.  
 
Acknowledgments: The Commission of Scientific Research Projects of Uludag University [KUAP(F)-2015/64] 
supported this work financially. This project was conducted under the permission of the General Directorate 
of Nature Protection and Natural Parks of Republic of Turkey Ministry of Forestry and Water Affairs. 
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1) Arslan H, Erdemir US, Guleryuz G, Gucer S (2017) Proceedings of VI. International Symposium on Mining 

and Environment (ISME 2017), pp. 1163-1170. 
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The purpose of this study is to calculate of radioactivity concentration of potassium-40 (40K) 

radionuclide in chemical fertilizers by using gamma-ray spectrometry. To calculate radioactivity 
concentration of 40K radionuclide, eight different brands of chemical fertilizers were analysed. Samples of 
chemical fertilizers were counted using high purity germanium detector (HPGe).  

The obtained gamma-ray spectra were analysed by using computer software and after this process 
radioactivity concentration of 40K radionuclide was calculated. The results show that except for two chemical 
fertilizers, the activity concentrations of 40K radionuclide in chemical fertilizers are higher than reported limit 
value in the literature.  
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Abstract 
Organic dye matters are the main pollutants causing pollution in underground and surface water 

resources. Organic stains are one of the most important environmental pollutants because of the 
carcinogenic effect on human health and they are nonbiodegredable. Different methods of treatment are 
used to reduce the damage of organic dye matters and to make them harmless. Photocatalytic degradation 
is one of these methods. Recently, studies on catalytic activity of photocatalytic reactions of catalysts 
prepared from conductive polymers and semiconducting nanometal oxide composites such as ZnO and TiO2 
have gained importance 1-4. In this work, PANI and PANI/ZnO nanocomposites were synthesized as 
photocatalysts by chemical polymerization method. Structural characterizations of the synthesized polymeric 
nanocomposites were characterized by XRD, FT-IR and TEM methods.  Synthesized and characterized 0.1 g 
catalyst containing nano ZnO in different amounts (0.1, 0.5 and 1 g) had the effect on the decomposition of 
the Congo red luminescent material, were investigated UV-A light (365 nm wavelength) and in the absence 
of light, the percentage of photocatalytic degradation and the kinetics of photocatalytic degradation 
reactions parameters were studied. The PANI/ZnO nanocomposite used as catalyst has been found to be 
highly effective in the removal of Congo red dye material, especially under UV-A light. As the amount of nano-
ZnO in the catalyst increases, the period of degradation decreases (Şekil 1 a-b). 

 
1. Introduction 

Nowadays, with the increase in population, the pollution rate in underground and surface waters is 
increasing day by day. Organic dyes have carcinogenic effect on human health and they are one of the most 
important environmental pollutants due to the lack of biodegradability1. 

Congo red which is one of organic dyes is the secondary (R-N = N-R bond) dye of the sodium salt of 
the acid called benzidindiazo-bis-1-naphthylamine-4-sulfonic acid. Congo red is soluble in water and also has 
similarity with cellulose fibers due to its strong and rigid structure. However, in the Congo red over time, the 
use of cellulose-related sectors (cotton, paper, pulp… etc.) has been abandoned due to the discolouration of 
colors and the toxic effects, and still be used in the textile industry. It is also used in biochemistry and 
histology media for coloring, staining the cytoplasm and red blood cells. This substance is used as an acid-
base indicator because it changes color between 3.0-5.2 pH2,3. 

 

 

Figure 1. Chemical structure of Congo red dye 
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Dyes such as Congo red are highly toxic chemicals4. The photocatalytic method is used to reduce the 
damage of organic dyes and to remove dyes from the receiving environment5,6.  Different methods such as 
adsorption7, oxidation8, reduction9 and microbiological improvements10 are applied to remove organic dyes. 
However, photocatalytic studies have gained strong momentum over the past few years due to their low 
temperature, easy and clean application11,12. Different photocatalysts are used to reduce the environmental 
damage caused by organic dye and to make them harmless13. Today, with the advancement of 
nanotechnology, nano-sized metal oxides (ZnO, TiO2, CeO2, SnO2, NiO and ZrO2 ...) have a large surface area, 
their arrangement in electronic structures, their ability to absorb light, their high electron transfer 
characteristics and their porous structures make them composites photocatalytic used as a catalyst in 
degradation14,15.   Semiconductor metal oxide nanoparticles are widely used in photocatalytic ways to oxidize 
non-biodegradable dyes. Recently, conducting studies on increasing the rate of degradation of pollutants by 
increasing the catalytic activity of nanostructured metal oxides such as ZnO and TiO2 by forming a 
composite16-19.  

In our study, photocatalytic degradation of Congo red (CR)20,21 dye in both UV light (visible irradiation) 
and non-light environment which PANI and PANI/ZnO nanocomposites were used as catalysts were 
investigated.  Polymeric composites of PANI and PANI/ZnO (0.1, 0.5 and 1.0g) were synthesized by chemical 
polymerization method and surface structures and morphologies of composites were analyzed by TEM.  In 
addition, structure characterization was done with FT-IR. The photocatalytic effect of nanocomposites was 
investigated by using different catalysts. In addition, photocatalytic degradation reactions were carried out 
at different pH environment for the photocatalytic activity of nanocomposites and kinetics of photocatalytic 
degradation reactions were investigated. It is determined that PANI/ZnO nanocomposites are very effective 
in removing Congo red dye especially in visible region. 

 
2. Experimental 
 
2.1. Materials 

Aniline (ANI, C6H7N) monomer with 99.5% purity, hydrochloric acid (HCl) 37%, ZnO nanoparticles; 
<100 nm at a nanoparticle size, ammoniumperoxidisulfate (APS-(NH4)2S208), ethanol (C2H6O), sodium chloride 
(NaCl) were obtained from Merck. Congo red dye (C32H22N6Na2O6S2); CI 22120, BDH Chemical Ltd. (Table 1). 
All chemicals were used without purification. 

 
Table 1. Characteristic features of Congo red organic dye 

Chemical Structure Molecular 
Formula 

Dye 
Index 

λmax Molecular 
Mass 

 

 
C32H22N6Na2O6S2 

 
22120 

 
500 nm 

 
696.66 g/mol 

 
2.2. Synthesis of PANI and PANI/ZnO Nanocomposites 

PANI polymers were synthesized by chemical polymerization method. For this; 1 ml aniline was added 
dropwise over 2 M 70 ml HCl solution. The mixture was stirred at constant speed for 2 hours on a magnetic 
stirrer. The solution prepared by dissolving 2.5 g of ammoniumperoxidisulfate ((NH4) 2S2O8) in 20 ml of 
deionized water was added dropwise to the constant stirring solution. The polymerization continued for 5 
hours at room temperature. The product obtained was filtered off with 2M HCl, ethyl alcohol and deionized 
water. The resulting solid product was dried under vacuum at 60 for 4-5 hours.   
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For PANI/ZnO nanocomposite; ZnO nanoparticles (0.1 g, 0.5g and 1.0 g) were added to 2 M 70 ml HCl 
solution and 1 ml aniline was added to the solution as before. 1 hour ultrasonic bath (to ensure distribution 
of nanoparticles) and 1 hour at the constant speed in the magnetic stirrer. The solution prepared by dissolving 
2.5 g of ammoniumperoxidisulfate ((NH4) 2S2O8) in 20 ml of deionized water was added dropwise to the 
constant stirring solution. The polymerization continued for 5 hours at room temperature. The product 
obtained was filtered off with 2M HCl, ethyl alcohol and deionized water. The resulting solid product was 
dried under vacuum at 60 for 4-5 hours. 
 
2.3. Photocatalytic Activity Measurements 

The photocatalytic decolorization tests of the Congo red under UV light were performed using the 
UV cabinet at 365 nm. The catalyst was added to the aqueous solution of the Congo red at a certain 
concentration, and it was allowed to degrade in the magnetic stirrer in the UV cabinet. Experiments were 
continued until the degradation was 100%. The maximum absorbance value for Congo red was measured at 
λ = 499-500 nm. The concentration and wavelength measurements were carried out by means of a 
spectrophotometer with a syringe. The degradation for each solution was repeated in the light and lightless 
environment. Congo red concentration was measured by UV spectroscopy method. The efficiency of the 
degradation was calculated using the following equation22: 

 
%C = [(C/C0) ×C0]/100                                                                                                                                           (1) 

 
C0, the initial concentration of dye before to irradiation and C, is the concentration of dye after a 

certain period of irradiation.  
In general, photocatalytic degradation of organic pollutants on semiconductor metal oxides is 

determined by the Langmiur-Hissheldwood kinetic model23. 
 
kt=-ln(C/C0)                                                                                                                                                                (2) 
 

 k, is the kinetic constant giving the reaction rate and t, is the time of irradiation. 
 The adsorption capacity in the equilibrium, ie the adsorption efficiency is expressed as, qe24. 
 
 qe=[(C0-Ce)xV]/m                                                                                                                                                          (3) 
 

qe, is adsorption efficiency; V, is the volume of solution and m, the catalyst mass. 
 
2.4. Characterization 

FT-IR (Fourier Transform Infrared) measurements of the synthesized PANI and PANI/ZnO 
nanocomposites were characterized by a 2000 infrared spectrometer (KBr reference sample) at 2000-600 
cm-1 wavelength using spectral Perkin Elmer system. The morphological and structural properties of the 
nanocomposites were determined using Cressington 208 C instrument and TEM (Transition Electron 
Microscope) analysis using JEOL-2100 LaB6 instrument. Photocatalytic activity measurements were also 
performed using Perkin Elmer UVLab spectrophotometer. 
 
3. Results and Discussions 
 
3.1. FT-IR Analysis  

FT-IR spectrum curves of PANI and PANI/ZnO (0.1g, 0.5g and 1.0g) nano composites are shown in Fig. 
2 and their characteristic absorption peaks are given in Table 2. The main characteristic absorption bands of 
PANI spectrum: 3455.85; 3417.85; 3346.58; 3202.12; 2919.27; 2850.19; 2462.87; 2341.78; 2113.99; 2089.31; 
1991.36; 1539.16; 1494.59; 1291.69; 1040.95; 880.06 ve 672.37 cm-1 24,25.  
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As can be seen from the absorption peaks obtained, nanoparticle-containing polymeric composites 
were observed to have slumps in the absorption peaks compared to PANI.  According to the modeling, 
because of the uniform distribution of ZnO in the nanocomposites solution matrix and the removal of the 
agglomeration, the ZnO metal oxide adduct to nano composites increased the efficiency of absorption. FT-IR 
results show that metal oxide penetrates the polymeric network of PANI26. 

 

Figure 2. FT-IR image of PANI and PANI/ZnO (0.1 g, 0.5 g and 1.0 g) polymeric nanocomposites 
 

Table 2. FT-IR spectra of polymeric nanocomposites 

 
 
 
 

 
N-H 

stretching 
mode 
(cm-1 ) 

 
C=C 

stretching 
mode of 

benzenoid 
rings 

(cm-1 ) 

C-H and C=C 
stretching 
mode of 
aromatic 

rings  
 (cm-1) 

 

 
C-N 

stretching 
mode of 

benzenoid 
rings 

 (cm-1 ) 

 
C=N 

stretching 
mode of 
quinoid 

rings   
(cm-1) 

 
Plane 

bending 
vibration of 
C-H bonds 

(cm-1) 

PANI 3455 1494 1109 1291 1583 797 

PANI / (0.1 g) ZnO 3447 1473 1108 1291 1577 791 

PANI / (0.5 g) ZnO 3425 1458 1038 1287 1541 788 

PANI/ (1.0 g) ZnO 3401 1457 1036 1281 1539 787 

 
3.2. TEM Results 

The structure or morphology of synthesized polymeric nanocomposites were investigated by TEM. 
TEM images were taken from polymeric nanocomposite samples. Fig. 3 shows the global structure of PANI 
nanocomposites and shows a homogeneous distribution. By adding nano ZnO to the polymeric composition, 
it has entered the composite structure of the metal oxide particles, and in some regions it has formed a small 
number of conglomerates (Fig. 3). 
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Figure 3.  a) PANI,   b) PANI/ZnO (0.1 g),   c) PANI/ZnO (0.5 g),  d) PANI/ZnO (1.0 g) TEM images 
 
3.3. XRD Patterns 

Figure 4 shows the XRD patterns of PANI and PANI/ZnO (0.1 g, 0.5 g and 1.0 g) polymeric composites. 
For PANI, there are 4 characteristic peaks at 2θ angle. These; 14.786°, 20.022°, 24.861°, 35.434° 27. In the XRD 
models of PANI/ZnO nanoparticles, the nanocomposites prepared by adding 0.1 g ZnO and 0.5 g ZnO are not 
greatly shifted in the peaks of the prepared nanocomposites by addition of 1.0 g ZnO. According to XRD 
results, ZnO nanoparticles were found to be involved in the polymeric network structure.  

 
Figure 4. XRD patterns of polymeric nanocomposites 

a) 

 

) 

b) 

 

) 

c) 

 

) 

d) 

 

) 
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3.4. Photocatalytic Degradation Results 
The efficiency of photodegradation was determined by C/C0-t graphs. The degradation in 100 ppm 

solution containing 0.1 g of catalyst was taken into consideration for kinetic studies. For this, ln (C/C0)-t graphs 
were used. 

 
    a)                                                                                      b) 

 
       c)                                                                                      d) 

Figure 5. For 100 ppm dye solutions prepared with 0.1 g photocatalyst a) % C-t graph in UV medium b) in 
lightless medium; For 100 ppm dye solutions prepared by taking 0.5 g photocatalyst c) in UV medium d) % C-
t chart in lightless medium. 

 
The best and fastest photocatalytic degradation from the graph appears to belong to 1.0 g PANI/ZnO 

photocatalyst. Therefore, according to the kinetic data of the photocatalyst containing 1.0 g PANI-ZnO, 
interpretation and generalization were performed. 
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Figure 6. lnC / C0-t (pH = 7.72-natural pH) curve  for 100 ppm of the dye solution containing a) 0.1 g PANI b) 
0.1 g PANI-ZnO (0.1 g) c) 0.1 g PANI-ZnO (0.5 g) d) 0.1 g of PANI-ZnO (1.0 g) 
 
 
  Table 3. The reaction rate constant (k) and R2 data at the natural pH of the solution    

 
The polymeric nanocomposites   

 
k (dk-1) values in 
UV irraditation  
 

 
k (dk-1) values in 
the lightless 
medium 

 
R2 values in UV 

irradiatation 
 

 
R2 values in 
the lightless 

medium 
 

PANI 0.0176 0.0139 0.8705 0.8727 

PANI/ZnO (0.1 g) 0.0192 0.0129 0.9358 0.8547 

PANI/ZnO (0.5 g) 0.0186 0.01441 0.9486 0.7876 

PANI/ZnO (1.0 g) 0.0192 0.0166 0.936 0.7522 
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The photocatalytic decolorization tests of the Congo red under UV light were performed using the 
UV cabinet at 365 nm. The catalyst was added to the aqueous solution of the congo red at a certain 
concentration, and it was allowed to degrade in the magnetic stirrer in the UV cabinet. 
 
3.5. Possible Photocatalytic Mechanism 

Visible light irradiation causes ππ* transition in polymer molecules. Thus, polymer molecules can 
be stimulated and transferred to the conductive band (CB) of the used nanoparticle. At the same time, the 
positively charged space can activate the nanoparticulate valence band electrons (VB) from the polymer. The 
electrons in the conductive band of the particle reduce molecular oxygen and produce superoxide anions. In 
this way, hydroxyl radicals are formed. These oxygenated radicals (O2, HO2, OH-) act as potential oxidizing 
agents for the degradation of organic molecules. These produced radicals are capable of attacking organic 
pollutants by formation of intermediates which react with hydroxyl radicals to obtain photocatalytic 
products27,28.  

Photodegradation reactions on the surface of polymeric composite are as follows29. 
 
PANI-ZnO + hV   PANI+-ZnO + eCB                                                                                                                                                                                                   (4) 

 

eCB + O2   O2 
.-                                                                                                                                                                                                                                                    (5) 

 

PANI+-ZnO   PANI-ZnO + hV  +VB                                                                                                                                                                                                  (6) 

 

hV  +VB + (H20↔ H++ OH-) H++ OH-                                                                                                                                                                                        (7) 
 
Org.dye + OH-

 degradation products                                                                                                                  (8) 

 

 
Figure 7. Photocatalytic mechanism of polymeric nanocomposite under visible light irradiation30 

 
4. Conclusions 

 Firstly, PANI and PANI/ZnO polymeric nanocomposites were synthesized by chemical polymerization of 
aniline. 

 The synthesized polymeric nanocomposites were characterized by FT-IR, TEM and XRD methods. So, it was 
determined that ZnO nanoparticles were included in the polymeric network structure. 



 
1st Eurasia Environmental Chemistry Congress 

 

29 
 

 Chemically synthesized polymeric nano composites (PANI and PANI/ZnO) were used as photocatalysts in 
the degradation of the Congo red dye. 

 The effectiveness of PANI and PANI/ZnO selected as photocatalysts in the visible light (UV-A 365 nm) and 
in the lightless medium in degradation of CR dye material was investigated.  

 According to this, PANI/ZnO nanocomposite is more effective than PANI in the removal of the Congo red 
dye, and that as the amount of ZnO nanoparticles in the nanocomposite increases, the photocatalytic 
activity increases and the dye material degrades in a shorter period of time. 

 The photocatalytic results obtained were applied to the first order reaction kinetics and the reaction rate 
was found to be higher than the k values obtained from the ln(C/Co)-t graphs in the medium containing 
visible light, compared to the lightless medium (Table 3). This result is also supported by the photocatalytic 
study results. 
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Deep Eutectic Solvents (DES) can be formed between a variety of quaternary ammonium salts and 

carboxylic acids. The physical properties are significantly affected by the structure of the carboxylic acid but 
the phase behavior of the mixtures can be simply modeled by taking account of the mole fraction of 
carboxylic acid in the mixture. The physical properties such as viscosity, conductivity, and surface tension of 
these DES are similar to ambient temperature ionic liquids and insight into the cause of these properties is 
gained using hole-theory. It is shown that the conductivity and viscosity of these liquids is controlled by ion 
mobility and the availability of voids of suitable dimensions, and this is consistent with the fluidity of other 
ionic liquids and molten salts.1,2 

Parabens are a form of preservatives commonly used in a variety of products including food, 
cosmetics, skincare products and also baby products like baby shampoo and baby soap. They have a structure 
that mimics estrogen, a hormone found in our bodies. They are a type of preservative that prevents bacteria 
and mould from growing on the products, which makes them last longer. Since a baby’s skin is much thinner 
than an adult’s, this could definitely be worrying for parents. Our skin plays a very important role as a barrier 
against heat and moisture loss and environmental irritants, allergens and germs.3 

In this study, baby oil samples were purchased from the local markets and paraben contents were 
assessed using a green extraction method based on DES solvent.  HPLC with ultraviolet detection was used 
for determination purposes. Validation parameters were evaluated to achieve maximum recovery as well as 
effective sample preparation steps. These method was useful to screen the baby oil samples in the market 
by using efficient analysis procedure. 
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Though industrial and technologic developments in the last 50 years have made living conditions easier 
compared to the past, they have caused an elevation in environmental pollution and endanger human health. Our 
ecosystem is exposed to many organic and inorganic toxic chemicals as a result of industrial, agricultural and domestic 
activities. Representing a large proportion of toxic chemicals, phenols and derivatives have entered nearly every area 
of life. Especially chloro and nitrophenols, included on the EPA’s primary organic pollutant list, are commonly used in 
industry such as in petrochemicals, textile, plastic, rubber and polymeric resins, medications, flame retardants, wood-
processing agent, paint, iron-steel, paper pulp, paper bleaching processes and organic solvent and in agriculture in the 
structure of agricultural intervention agents like biocides, insecticides, herbicides and fungicides.1 

In our study, the toxic and refractory pollutants of 4-chloro and 4-nitro phenol (4-CP/4-NP) were used. These 
pollutants carry different substituents resulting in different physicochemical properties. Some of the important 
properties in terms of toxicity studies are summarized in the table. 

 

Pollutant 
species 

Solubility in water 
(gr/L) 

Log Kow 
 

PKA Inductive 
effect 

Mesomeric 
effect 

4-CP 27.10 2.41 9.38 -I +M 

4-NP 7.51 1.91 7.14 -I -M 

 
As these types of toxic chemicals are very resistant to disintegration (refractory), conventional treatment alone 

is insufficient, so advanced treatments are used as a preliminary step. The most commonly chosen advanced treatment 
methods are the advanced oxidation alternatives. 

In our study, toxicity removal studies were researched with the pollutant, KOI, TOC and Vibrio fischeri bacteria 
using the advanced oxidation processes of the Fenton and Fenton-like processes on substituted phenol derivatives with 
chlorinated and nitrated phenol derivatives in the 4-(para) position. The results of detailed studies revealed that the 
substituent species (chloro and nitro) had an effect with serious proportions (up to 10 times) on toxicity removal; while 
bioaccumulation had a direct linear correlation with solubility in water/oil and not with amount of toxicity. 
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As a large country, regional air quality in different parts of Turkey is affected from different sources 
and source regions.  Because of this, aerosol and rainwater studies to determine regional air quality must be 
conducted in different parts of the country, to generate information about regıonal air quality.  Lack of 
adequate spatial coverage in composition of particles and rainwater was the most important limitation in 
assessment of rural air quality in Turkey. Starting with 2004 State Meteorological Service, established 
network of 11 rainwater stations that covers most of the country.  In these eleven stations, namely Antalya, 
Marmaris, Yatağan, İzmir, Balıkesir, Çatalca, Çubuk, Çamkoru, Amasra, Trabzon and Hatay, Wet only rain 
samples were collected using automated wet and dry samplers and analyzed for major ions, namely H+, Ca2+, 
Mg2+, Na+, K+, Cl-, SO4

2- , NO3
- and NH4

+ using ion chromatography.  Data set including ten years-long data 
measured ın eleven stations is very valuable, not only in Turkey, but  in whole world.    

The highest SO4
2- concentrations were measured at Yatağan station, owing strong influence of 

Yatağan thermal power plant on composition of rainwater in that particular station.  Concentrations of ions 
with anthropogenic origin were also high at Çatalca and Amasra.  High concentrations of pollution-derived 
ions at Çatalca station reflects the contribution of Istanbul urban plume on rain water composition at Çatalca, 
which is 20–40 km away from İstanbul, a metropolitan with population of approximately 20 000 000.  High 
concentration of ions like SO4

2- and NO3
- at Amasra station is due to transport of emissions from Ukraine and 

Russia. 
Rainwater collected in all stations is not acidic.  Average pH varied between 5.0 and 7.0.  Please note 

that only rainwater with pH < 5.0 is considered as acid rain.  High average pH values doe sot necessarily mean 
all of the rain events have pH > 5.0.  Approximately, 18% - 25% of rain events in each station have pH’s that 
can be classified as acid rain (pH<5.0). 

Concentrations of anthropogenic ions like SO4
2- and NO3

- is decreasing in time in most stations, due 
to emission reductions in most of the Europe.  Decreasing trend for SO4

2- is more pronounced (have higher 
slope) than that of nitrate.    
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Total concentration does not give enough information about toxicity and biological availability of 

trace elements. So, speciation of some trace elements are very important for water and environmental 
studies. In this study, selenium, antimony and arsenic speciation studies will discussed by using green 
extraction techniques. Selenium is known essential trace element but arsenic and antimony are toxic element 
even at trace level. High amount of selenium may be toxic effect.  

Polystyrene-oleic acid-imidazole copolymer in micropipette tip of syringe system was used for Sb(III) 
and Sb(V) speciation1. Selenium and arsenic speciation was performed by using deep eutectic solvents (DESs) 
extraction. Different DESs were prepared at different molar ratios i.e. choline chloride: phenol, tetrabutyl 
ammonium chloride: lactic acid, choline chloride: oxalic acid and choline chloride: ethylene glycol. Various 
analytical parameters were optimized. The developed methods were applied to the speciation of selenium 
and arsenic in water, food and environmental samples2,3. Electrothermal atomic absorption spectrometry 
was used for the determination of trace species. The advantages of this methods are simple, low cost, 
sensitive, selective, no consumption of organic toxic solvents, green chemistry and environmentally friendly.  
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Generally sediments; is defined as both pendant and pile material that takes into account the various 
characters in the water environment. The polluted sediments are; toxic and hazardous materials that may 
cause adverse effects on the environment or human health at high levels. 

Heavy metals (such as Cr, Cd, Al, Pb, Cu, Al, Zn) are toxic to living organisms in the sediment layer 
when they are in the water environment. This effect, which accumulates in the aquatic organisms, can enter 
the human body with the food chain and affect health seriously. 

When the sediment layer is treated with acid, the sulfide minerals released from this process are 
referred to as acid volatile sulfides (AVS). Sulfur in sediments has a large data repository in the global 
biochemical sulfur cycle and can also affect the end of cycles related to carbon and oxygen. 

The amount of AVS, defined as acid volatile sulfite, may be indicative of potential metal toxicity, as it 
may indicate an excess of metal concentration in the sediment layer. In general, heavy metals associated 
with AVS are called simultaneously extracted metals (Cu, Pb, Cd, Zn, Ni, Cr and Ag). Determination of acid 
volatile sulphides (AVS) and simultaneously extracted metals (SEM) may be an important phase to control 
the rate and extent of effect of toxic metals in anoxic sediments. For the sediment quality criteria 
recommended for metals, the AVS requires comparison of the current molar sum to the SEM molar sum. In 
the case of SEM / AVS < 0 (anoxic sediment); For AVS biomass production, toxicity can be controlled. When 
SEM / AVS < 0, toxic effects may not be observed. Thus, potential metal toxicity can be determined by 
comparing the ratio of SEM and UAS during oxidation in anoxic sediments to determine the effect of metals.  
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The Black Sea is a sea of approximately 1.240 m depth and 4.2 x 105 km2. It is a sea connected to the 
Azak Sea in the north and the Mediterranean in the south. Since 90% of the water body contains anoxic mass, 
it is the largest anoxic water mass in the world. The Black Sea has undergone major ecological changes for 
the last fifty years. In these changes at the Black Sea, many factors play a role, such as petroleum derivatives 
resulting from maritime activities, domestic and industrial wastes originating from agricultural production, 
agricultural wastes transported through territories where agricultural production is carried out, and excessive 
nutrient input. 

In this study, it is aimed to determine the various pollution of domestic and industrial pollution that 
the Black Sea Basin is subjected to by DGT (Diffusive Gradients in Thin Films) system in water and sediments 
and to evaluate the existing pollution according to the quality standards. 

In order to determine the land-based pollutant loads especially at the points where Akkiraz Stream, 
Hıdrellez Stream, OSB (Organized Industrial Zone) channel, Şabanoğlu Channel and Çoban Channel sampling 
points are discharged to the sea in Tekkeköy District which is discharged to Black Sea, Ekman-Bridge sediment 
sample receiver water samples were taken seasonally with sediment sample, Nansen sluice and ISCO GLS 
sampling device and various parameters (% organic matter content,% water content, particle distribution, 
etc.) were observed in the sediment mass. Analyzes in water samples (pH, conductivity, temperature, TOC, 
TK, Cl, N, Fe, Mn, P) were made according to standard methods. In addition, the heavy metal measurement 
in the sediment column with DGT used for the detection of elements and compounds in aqueous media, 
including sediments and soils in natural waters, was carried out in sediment samples (<63 μm), digestion for 
metal analysis (MILESTONE-START D Microwave Digestive System) heavy metal analyzes are determined 
using the ICP-OES instrument. 

As a result, in the analyzes made on water samples, pH values were found between 0,6-0,9, dissolved 
oxygen values were found between 4-12 mg / L, chemical oxygen demand was found between 32-192 mg / 
L and evaluated according to the standards. In the sediment samples, % organic matter content was found 
between 5.88 and 9.96% and water content was between 14.66 and 32.79%. The results of the analysis are 
evaluated according to the Superior Water Quality Regulation and the International Sediment Quality 
Criteria.  
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In parallel to ever-increasing world population, people’s need for food has been increasing. Fish has 
always been a valuable food source for humans. Seafood is very rich resource in terms of various mineral 
compounds. With this study, it is aimed that the situation for public health is revealed by comparing trace 
element contents in breams obtained from three different sources (earthen ponds, marine cage systems and 
off-shore) and by determining daily intake amounts in terms of these elements.  

This study presents the comparison of trace element concentrations (Cr, Mn, Co, Ni, Cu, Zn and Se) 
in Gilthead sea breams (Sparus aurata Linnaeus, 1758) obtained from three different populations (sea cage 
systems, earthen ponds and natural). Also, daily intake amounts of mentioned elements are determined. 
Muscle tissues of fish are distilled with acid by the method of wet digestion. Trace element concentrations 
are determined with Inductively Coupled Plasma- Mass Spectroscopy. 

According to the analyses of obtained data, it is observed that Zn is found as the most and Co as the 
least in each one of the three groups. It is revealed that with the consumption of sea breams from earthen 
ponds, more amounts of Cr, Mn and Se are taken than sea breams from other groups and, with the 
consumption of natural sea breams; more amounts of Cu and Zn are taken. As a result of comparison 
between tolerable or recommended intake amounts and daily intake amounts of trace elements through the 
consumption of sea breams, it is deduced that there is not any risk for public health. 

Considering the results of previous studies and the current study, trace element amounts in fish can 
differ by the season of sampling, biological differences (species, size, age, sex and sexual maturity), food 
source of fish, the region where fish is caught and environmental conditions. For risk assessment of trace 
elements related to fish consumption of humans, trace element concentrations determined in fish and 
annual fish consumption amounts of consumers are very important. 
 
Acknowledgements: This study was derived from a master’s thesis and it was supported by The Department 
of Scientific Research Project Office in Mugla Sitki Kocman University (Project No: 14/21).  
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High levels of atmospheric pollutants are frequently measured in Turkey during the last decade. The 
occurrence of these high particulate matter concentrations is often related to either local-scale conditions or 
regional-scale transport. In order to better understand the atmospheric factors that trigger poor air quality, 
the researches investigating the relationship between air pollution and meteorological variables or 
atmospheric circulation patterns are needed. In this study, the influence of synoptic scale weather types on 
PM10 levels over Aegean region of Turkey are investigated for the period 2008-2015. First of all, hourly PM10 
concentrations of 13 air quality stations are respectively converted to daily, seasonal, and regional averages. 
Seasonal distribution of PM10 values in the region indicates that high particulate matter concentrations are 
shown in winter, fall, spring, and summer months with the mean values 90.6, 66.9, 61.6, and 54.1 µgm-3, in 
order. In regard to the synoptic scale approach, eight directional and two vorticity types of the Lamb Weather 
Type (LWT) method are used in the analysis.  

Based on the results, high poor air quality conditions are observed in all seasons during active 
southeasterly (SE) circulation types (CTs). In winter, mainly easterly (E), SE, southerly (S), and anticyclonic (A) 
weather patterns result with above normal PM10 concentrations. In addition to these four CTs, southwesterly 
(SW) types also cause higher PM values in the spring season. During summer, SE, SW, westerly (W), and 
cyclonic (C) CTs are more active to have above-normal PM10 values. During fall, obvious higher PM10 
concentrations are shown during SE, S, and A types.  
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It is the name given to the clay near montmorillonite (MMT) in France and was described by Knight 
in 1896. MMT; smectite, sodium-MMT, sodium (bentonite), magnesium-MMT (saponite and armargocide), 
potassium-MMT (metabentonite) and lithium- MMT (hectorite) are defined by different names1. The 
chemical composition of MMT [All.67Mg0.33(Na0.33)]Si40l0(OH)2 is shaped. The specific surface area varies 
between 750-800 m2/g2. ZnO, which has a wide band gap (3.2 eV), crystallizes in the form of crystals which 
are most stable in nature and hexagonal, technical term wurtzite3. In this regard, advanced oxidation 
processes (AOPs) is considered an alternative innovative method with in situ radical production to the other 
conventional methods4. Ultrasonic (US) processes, ozonation, Fenton chemistry and photocatalysis with 
semiconductors are such AOP’s which are based on the production of highly reactive hydroxyl radicals having 
high oxidation potentials for many organic pollutants5. 

 

 
Figure 1.  UV–vis spectra changes during different contact time at optimum conditions.  (Experimental 
conditions: catalyst dosage = 0.5 g/L, pH = 4.6 [NAP]0 = 10 mg/L, and Power= 650 W) 
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Water pollution is one of the most important environmental problems. Depletion and contamination 

of water resources pose a threat to human and aquatic life. Industries using paint like textile industry 
consumes a lot of water.  For this reason, the elimination of water from dyes is of great importance. In this 
study, water was completely removed from the dye and the water has been tried to be reused. For this 
purpose, the aqueous solution of methylene blue was completely removed by photocatalytic method and 
the water was made usable again. TiO2 and ZnO were used as catalysts and two catalysts were compared. By 
comparing the catalysts used, it was researched which of the catalysts is more suitable for re-use. UV-C lamps 
were used as ultraviolet light source and the reaction was carried out in a specially designed reactor in the 
laboratory. Removal of Methylene Blue was measured with a spectrophotometer. After the reaction, the 
catalysts were separated from the water by filtration. From the operating parameters, the optimum water 
pH for the catalysts was first studied. At the end of 3 hours reaction, the efficiency of TiO2 was %100 at pH 
2.5. Later, it was observed that there was no different pollution during the reaction by performing a 
minilization study. The spent catalysts on the filter papers were also examined along with the experimental 
results. TiO2 catalyst was found to provide much faster oxidation than the ZnO catalyst. With ZnO catalyst, 
much faster adsorption was achieved than with TiO2. The efficiency was higher when the TiO2 used both 
catalysts are sufficiently purified to reuse the water. TiO2 is more suitable for reuse.  
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Heavy metal pollution in both overground, underground and aquatic ecosystem is a major problem. 

Mining, tanning, metal cleaning, pulp, paper industries, plating baths, refineries, textile industries etc. are 
the potential sources of heavy metal in industrial effluents. Among the different heavy metals (such as Cu, 
Hg, Pb, Cd, Cr, Ni and Zn) chromium is considered as hazardous one and has become a serious health problem. 
To overcome the toxic effects of Cr(VI) from enviromental samples, many efficient metods such as 
precipitation, adsorption, ion exchange, flocculation, electrochemial and membrane processes for the 
removal of Cr(VI) ions are widely applied for the treatment of industrial effluents. Due to their disadvantages 
like high-chemical cost, low selectivity, high-energy requirements, low-removal efficiency, adsorption is one 
of the most commonly used method. Using inexpensive sorbents, biosorption has become more interesting 
method. Natural products can be effective sorbents for heavy metals such as algae, fungi, bacteria, yeast, 
nut hulls, wood sawdust, activated carbon, alfalfa biomass and plant biomass.  

The aim of this study is to investigate the possible use of Agaricus campestris as an alternative 
biosorbent material for removal of Cr(VI) ions from aqueous solutions. The effects of contact time, initial 
metal concentration, temperature of solution and pH on the removal of Cr(VI). The thermodynamic 
parameters and kinetics of Cr(VI) adsorption were also calculated and discussed.  
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In the present paper, the novel quaternary ammonium salt (QAS+); 1-methyl-di-octyl-1 phenyl 

ammonium iodide (QASI) was synthesized by complete alkylation reaction. Sodium montmorillonite (Na+-
MMT) was modified via an ion-exchange reaction with QAS+.  

The modified material (MMT-QAS+) was analyszed by nuclear magnetic resonance (NMR), Fourier 
Transform Infrared Spectroscopy (FTIR), X-ray diffraction (XRD) and scanning electron microscopy (SEM). 
Removal capacity of hydrophobic organic pollutants such as 4-nitrophenol (4-NP) and 2,4-dinitrophenol (2,4-
DNP) from solution media of synthesized organo montmorillonite was evaluated. Experiments were carried 
out as a function of adsorbent amounts, and temperature (25–60◦C). The optimum conditions and batch 
kinetics of adsorption of 4-nitrophenol and 2,4-dinitrophenol from aqueous solutions are reported 
Thermodynamic parameters enthalpy (∆H◦) and entropy (∆S◦) and the mean free energy (E) for the adsorption 
of nitrophenol compounds (NCP) were determined. This study may be useful for cleaning water or analytical 
purposes.  

Consequently, the present study revealed that nitrophenol compounds which are known as 
pesticides presented a significantly efficient adsorption with organoclay modified with novel synthesized 
QAS+. As a result, I have synthesized a novel material that removes the aqueous solution by adsorbing toxic 
substances with high performance, giving the literature a completely new and highly effective new 
adsorbent. 
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Epichlorohydrin (1-chloro-2-epoxypropane) is a raw compound used in the production of epoxy 

resins. 1,2 It is widely used in the paper and pharmaceutical industries, production of drinking water pipes, 
synthesis of cationic polyelectrolytes .3,4 Industrial wastewater and other contaminants are released during 
the epichlorohydrin production process.5 Epichlorohydrin is listed by the EPA as being toxic to the aquatic 
environment.1 In this study, the subcritical water oxidation method, which is known as an environmentally 
friendly method, was performed for the degradation of epichlorohydrin.  

Subcritical water oxidation depends on the oxidation of organic compounds in the aqueous phase at 
high temperature (373-647 K) and high enough pressure to keep water in the liquid state.6 Hazardous organic 
compounds and micro-pollutants can be degraded to harmless organic compounds such as CO2 and H2O by 
using this method. The oxidation process in which H2O2 is used as an oxidizer is effective in the application of 
wastewater containing medium and high concentrations of organic carbon. In addition, H2O2 is an ecological 
oxidant that does not cause any harmful by-product formation and is non-toxic.7  

The degradation of epichlorohydrin was investigated using subcritical water oxidation and H2O2. 
Degradation rate was monitored by TOC analysis, which is best known method for determining the organic 
content of an aqueous sample. Experimental parameters (temperature, time, oxidant concentration) and the 
optimum degradation percentage were assessed by response surface method. Response surface method 
consists of a set of mathematical and statistical techniques used to define the relationship between the 
response and independent variables of a system. Though several design methods of response surface method 
have been studied, central composite design arises as the most preferred one.7 93.78% of TOC removal was 
achieved in the degradation of epichlorohydrin at 373 K of temperature, 75 min of treatment time using 90 
mM of H2O2. 
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In this work, the synthesis of Pt-doped highly active-Raney-Ni electrode has been synthesized using 

a simple and low-cost electrochemical technique. Stacked Zn-Ni/Ni/Cu multilayer was electrodeposited from 
a citrate aqueous electrolyte and subjected to a lixiviation treatment in concentrated alkaline solution. Pt-
particles were deposited onto the electrode in a final step. The effects of deposition potential and zinc 
leaching duration on the electro-catalytic activity on the hydrogen evolution reaction (HER) in alkaline water 
electrolysis was investigated. It is concluded that leaching zinc from Zn-Ni alloy substantially enhanced the 
active electrode surface as revealed by scanning electron microscopy (SEM) and incorporation of platinum 
particles have decisive effect on the hydrogen evolution process. The characterization of the films conducted 
in 3.5% NaCl solution using Tafel plots revealed that excellent stabilities (both long-term and corrosion 
resistance) were achieved.  
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Ammi visnaga (L.) Lam., Known as Khella is a medicinal plant of the family Apiaceae, widely used in 
traditional medicine throughout the Arab world. Its wide spectrum of activities prompted us to carry out a 
phytochemical screening of several secondary metabolites, including phenolic compounds, nitrogen 
compounds, terpene compounds and many other compounds that may be at the origin of important 
therapeutic properties. As a result, the determination of the phenolic compounds was carried out, as well as 
the study of the antioxidant activity of the seeds and umbels. The qualitative study, carried out by a chemical 
screening, revealed the presence of several secondary metabolites. The quantitative estimation of phenols, 
flavonoids and total tannins by the colorimetric method showed that the seed extracts are significantly richer 
in these compounds. The evaluation of antioxidant activity that was performed using the DPPH free radical 
scavenging method indicated that the seed extract showed good antioxidant efficacy.  
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In this research, Absheron soils were investigated and the main causes of erosion in these soils were 

determined. The factors that affect soil erosion by water are rainfall, soil erodibility, slope length and 
gradient, crop management practices and erosion control practices. The universal soil loss equation is used 
to estimate soil erosion loss on agricultural land1. The permissible soil loss is the T value. The universal soil 
loss equation can be used to determine the soil management systems that will result in acceptable erosion 
levels. Wind erosion is a major problem when sandy soils are used for crop production in regions with dry 
seasons, where the soil surface tends to be exposed to the wind because of limited vegetative cover. Wind 
erosion control is based on one or more of the following: 

1. Trapping soil particles with rough surface and/or the use of crop residues and strip cropping. 
2. Deep plowing to increase clay content of surface soil and simultaneous use of other erosion control 

practices. 
3. Protecting the soil surface with a vegetative cover. 
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Approximately a half of all known dyes are azo dyes, making them the largest group of synthetic 

colourants. Azo dyes and their pigments are versatile and the most common synthetic colourants released 
into the environment. They are also typically amenable to structural modification and representative azo 
dyes can be made to bind most synthetic and natural textile fibers. The degradation of dyes, especially azo 
dyes, is difficult due to their complex structure and synthetic nature.1,2 Sudan dyes are widely used as coloring 
agents in chemical industries such as oils, fats, plastics, waxes, petrol, shoes, printing inks, shoe and floor 
polishing, and spirit varnishing, among others. Sudan I is considered to be a genotoxic carcinogen3 and 
classified as a category 3 carcinogen by the International Agency for Research on Cancer. 

Metal oxide semiconductor photocatalysts offer a number of opportunities for enhancing energy 
efficiency and reducing environmental pollution.4 Manganese dioxide is one of the important materials 
that used in different domains. In general, semiconductors with higher energy band gap tend to show 
better photo stability but relatively lower.  

In this study, the photocatalyst manganese dioxide film on was synthetized by electrochemical 
method using an aqueous KMnO4 as electrolyte solution and a disk of platinum as working electrode. The 
photocatalyst MnO2 film was used as photocatalyst material for degradation of the azo dye, 1-phenylazo 2-
naphthol (Sudan 1) under visible light irradiation. Different techniques such as scanning electronic 
microscopy (SEM), X-ray diffraction (XRD), were used to characterize the deposited MnO2 film. The 
percentages of photodegradation efficiencies show that for an initial concentration of 10-4 M, 35% of 
discoloration was obtained with MnO2 film, and only against 9% of discoloration with the photolysis process. 
The adsorbed amount of dye on MnO2 film was in order of 44 mg/g. This result was obtained after an 
equilibrium time of 120 min. 
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The photocatalytic activity of Ag doped mesoporous TiO2 was investigated under simulated solar light 

irradiation for methyl orange degradation. Ag/TiO2 catalysts were prepared by impregnation-reduction with 
citrate with various Ag loadings (0.5wt%, 1.5wt% and 3wt%). Ag/TiO2 catalysts retain the physical properties 
of mesoporous TiO2 and its hexagonal order. The degradation of methyl orange (MO) as a model organic 
pollutant was carried out under simulated solar light irradiation and compare with P25 TiO2. The 
mineralization of methyl orange was investigated by Total Organic Carbon (TOC) measurements. Mesoporous 
TiO2 showed a better activity than P25 TiO2 and photocatalytic performance of silver doped mesoporous TiO2 
was enhanced compare to undoped.. The enhanced photocatalytic activity of Ag/TiO2 can be ascribed to a 
strong inhibition of (e- - h+) recombination. 0.5wt%Ag/TiO2exhibited the highest TOC abatement for MO. The 
greatest activity of 0.5wt%Ag/TiO2 could be ascribed to the smallest size of the Ag particles. Moreover, this 
catalyst was very stable after three cycles of reuse and efficient under simulated solar light. Therefore, it is 
of much interest as a potential catalyst for the treatment of wastewater under solar.  
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In recent years, water scarcity has been becoming a serious global issue due to increasing population, 

rapid urbanization and industrialization. This situation compels communities towards environmental friendly 
and sustainable solutions, and responsible usage of resources. However, consumerism and dependence on 
industrial products still have pressure on the environment. Many industries like textile use dyes in their 
processes hence discharge wastewater is containing color pigment pollutants. It is predicted that 
approximately 10.000 dyes are used in textile industry and 700.000 tons of dyes are manufactured worldwide 
every year. Therefore, decolorization of dyes is an essential treatment step before discharge of the colored 
wastewater into the receiving environment. 

In this study, kinetic study of methylene blue (MB) adsorption on activated carbon (AC) produced 
from bitter orange (Citrus aurantium) is evaluated. AC is produced, analyzed and batch adsorption studies 
were carried out in order to determine adsorption isotherms (i.e. Langmuir and Freundlich). MB stock 
solution was prepared with deionized water and diluted accordingly. Batch adsorption was performed in 50 
mL beakers with 100 ppm MB and 1000 ppm AC. Beakers containing solutions were mixed on a mechanical 
shaker at room temperature (25 °C). Solutions reached equilibrium and filtered after 8 hours and MB 
concentrations were determined at λmax=664 nm using a Perkin Elmer Lambda 365 UV-VIS 
spectrophotometer.  

The authors would like to acknowledge the financial support from Akdeniz University Scientific 
Research Projects Unit (Project No: FBA-2016-1961).  
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Mediterranean mussel (Mytilus galloprovincialis) makes an important contribution to the 

commercial mollusc fisheries in the Turkish Black Sea with 536 tonnes production in 2017. The aimed of this 
study was to determine the concentrations of different heavy metals (aluminum, cadmium, cobalt, 
chromium, copper, iron, lead, manganese, molybdenum, nickel, and zinc), metalloids (arsenic, antimony), 
alkaline earth metal (barium, strontium) and a non-metal (selenium) in Mediterranean mussel using 
inductively coupled plasma mass spectrometry (ICP-MS). Samples were collected in the Sürmene Bay 
(Eastern Black Sea region of Turkey). The method employed for sample preparation for chemical element 
analysis by ICP-MS is described by Alkan et al., 20161. The Estimated Weekly Intake (EWI) method was used 
to assess the non-carcinogenic health risks from the presence of studied elements via Mediterranean mussel 
consumption2. The mean (± SE) concentrations of the studied elements were: aluminum 229.17 ± 31.55, 
antimony 0.07 ± 0.01, arsenic 49.21 ± 4.55, barium 1.49 ± 0.13, cadmium 59.27 ± 10.34, chromium 3.38 ± 
0.15, cobalt 1.03 ± 0.17, copper 307.72 ± 87.76, iron 612.5 ± 54.61, lead 0.99 ± 0.1, manganese 46.7 ± 14.84, 
molybdenum 0.44 ± 0.04, nickel 2.55 ± 0.49, selenium 12.26 ± 2.75, silver 8.91 ± 3.45, strontium 66.08 ± 4.93 
and zinc 149.45 ± 20.1 mg kg-1 dry weight. The estimated EWI values of studied elements were lower than 
the PTWI (Provisional Tolerable Weekly Intake) values set by FAO/WHO (1993, 2004) that evinced no adverse 
effects on human health through consumption of Mediterranean mussel collected in Sürmene Bay. 
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Ethanol production from low cost lignocellulosique materials such as household and food industrial 

wastes is seen as an attractive feedstock for future supplies of renewable fuels, that is more energy-efficient 
and  eco-friendly than the fossil fuel that is used today. 
Among the bioenergy crops used for the second-generation ethanol production, Agricultural wastes that can 
comprise up to 50% of agricultural production, and are regarded as cheap, abundant and accessible 
feedstocks for bioethanol production. 

Every year, a huge amount of by-product of A. spinosa is produced in the Argan oil production 
process, which generates several by-products; about 43% of pulp (pericarp), 52.6 % of shells and 2 % of 
oilcake.  

With an aim of the valorization of those residues (pulp), this study proceeds to produce bioethanol 
by a process which is divided into three stages. The first is a chemical pretreatment of lignocellulosic materials 
to extract the glucose content which will be subjected thereafter to the process of Saccharification and 
Fermentation using the yeast sample.  
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The history of human civilization is based on the interactive relations between human and nature. 

The advancement in science and technology increases human influence on natural environment. Despite all 
these help to ameliorate the life standard of human, it has an unpleasant impact on the environment. Hence, 
there is almost no natural ecosystem on Earth in recent period. The pollution level of all parts of the biosphere 
polluted by industrial, household and agricultural materials is getting an increase and this trend becomes 
inevitable as time elapses. As a result, natural resources decline and the rate of erosion processes increases. 
These anthropogenic effects influence directly to the human health, flora and fauna. Apart from it, these 
effects destroys the structure of ecosystem and reduces the components of the ecosystem which contributes 
to the weakening of the ecosystem.  

In this research, the resistance of the medicinal plants Coronilla hyrcana Prilipko, Plantago L., Achillea 
and Allium cemum L. gathered from Hirkan National Park and nearby areas were evaluated. Researches show 

that adaptive opportunities of plants from these areas does not exhaust entirely. However the partial 

decreasing of adaptive opportunities of Allium porrum L.  was found.   
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Nutrition education and physical education in schools is increasingly being explored as a way to 

prevent childhood overweight and to promote healthy eating and physical activity habits behaviors. 
Classroom teachers are often responsible for providing this education. The current study examined the roles 
and perspectives of high school teachers regarding student nutrition, nutrition education, and physical 
education. Data is from a 2016-2017 study of the high School muraliwala District Gujranwala Nutrition 
Network. Analyses were based on 88 structured interviews with high school teachers. Results showed that 
teachers perceive their role in nutrition education as teachers, role models, advocates, and motivators. 
Teachers integrate nutrition education into existing subject areas, and believe that nutrition education 
results in greater knowledge and healthier food choices. However, teachers report that too little time is spent 
on nutrition education. Results of this study also indicate that classroom teachers are often responsible for 
physical education (PE). Teachers believe PE has a positive effect on the school community and on student 
fitness, but the effect is limited due to short of structure and short of time in PE class. Teachers report barriers 
to both nutrition education and physical education, including other classes taking up too much time, limited 
teacher training, and a short of adequate equipment and facilities. Findings suggest that more resources 
including teacher training, time, curricula and textbooks, and equipment need to be allocated for nutrition 
education and physical education at the elementary school level.    
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Significant environmental problems can arise as pollutants increase in natural ecosystems as a result 

of human activities. Gadolinium is a lanthanide group elements and its compounds are used for many 
different high-technology applications, such as infrared absorbing automotive glass, petroleum fluid-cracking 
catalyst, Gd–Y garnets, microwave applications, and color tube phosphors screens1. Research on pollution 
caused by Gadolinium (Gd) based on compounds as a result of its use in high technological applications, 
especially in the health sector, has recently become very interesting. Gadolinium (Gd) compounds are used 
to enhance image quality in Magnetic Resonance Imaging (MRI) applications, which have an important place 
in medical diagnostics. These compounds are discharged by urine after taken into human body and they are 
reached sewage systems and wastewater treatment plants. It is a micropollutant eventually introduced into 
rivers and lakes with the discharge from WWTPs, and the anthropogenic cause of the large positive Gd 
anomalies observed in some rivers 2-3. According to the OECD data, Turkey takes first place in the magnetic 
resonance imaging (MRI) application frequency 4. Althought this causes high risc from the point of view of 
Gadolinium (Gd) pollution, the public awareness in Turkey is still at insufficient level.  

In this study Ankara Stream was selected as the pilot aquatic environment. Water samples were 
collected from Ankara Stream and its Tributaries (Çubuk, İncesu, Hatip and Ova) in May 2018.  Gd 
measurements were realized with ICPMS. In the stations situated after the Ankara city center, large Gd 
anomalies were determined according to the stations located before the city center. The highest Gd 
concentrations were determined as 0.30±0.02 µg/L in Ankara stream. 

 
Acknowledgement: This study is supported by a grant from Scientific and Technological Research Council of 
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Abstract 

Ballast water is used in ships' to improve stability, balance and trim. It is taken up or discharged when 
cargo is unloaded or loaded, or when a ship needs extra stability in foul weather. Its discharges by ships can 
have a negative impact on the marine environment. Ballast water may be taken onboard by ships can contain 
thousands of aquatic or marine microbes, plants and animals, which are then carried across the globe. Since 
the ballast waters effect the marine environment, these waters cannot be discharged in any case into the 
sea. The Ballast Water Management (BWM) Convention published by International Maritime Organization 
(IMO) entered into force on 8 September 2017, which established ballast water management procedures 
and included an international standard for ballast water discharge. 
 
Introduction 

Pollution damage to the marine environment, marine ecological balance disorder, threats to fishery 
resources, affects the development of natural resources, tourism and traffic safety on the water and 
endangers human health1. Ships interact with the marine environment in which they operate in many ways. 
Ballasting as a ship operation occurs after different case such as discharging load of tankers. Ballast water is 
fresh or salt water “placed in a ship to increase the draft, change the trim, regulate the stability, or maintain 
stress loads within acceptable limits, including sediments which accumulate in ballast tanks and holds. The 
volume of ballast normally carried varies, depending on the vessel type2. In addition, ships carry varying 
amounts of sediments in their ballast tanks. Deep draft vessels are thought to carry the greatest amount of 
sediments within the tanks because their ballast intakes are generally closer to the stirred-up estuarine 
bottom than shallower-draft vessels2, 3. The aim of this study is to introduce effect of ballast water on the 
marine environment and its management. 
 
Ballast Water and the Marine Environment 

Ships pollute the marine environment in different ways. One of sources of pollution from ships 
discharging ballast water to the marine area. When a container or a tanker unloads cargo, seawater is 
pumped in compartments in the hull. Similarly when a larger vessel is being loaded it discharges seawater 
from these compartments. In other hand ballast water help stabilize and balance a ship4. The discharge of 
ballast water has some negative impact on the marine environment. A small part of the oil pollution in the 
seas originates from ballast water. But the main effect of ballast water is transporting of harmful organism. 
This is one of the worst cases of a single invasive species causing harm to an ecosystem. Hundreds of such 
invasions have already taken place, sometimes with devastating consequences for the local 
ecosystem5,6.  Invasions of non-indigenous species have been shown to affect biodiversity and ecosystem 
functions7. Its costs to fisheries and industries are significant8. The introduction of pathogenic viruses and 
bacteria by means of ballast water poses a threat to human health9. Ships can carry varying amount of 
sediments in their ballast tank. Sediment layers remain in ballast tanks even after pumping and provide a 
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haven to species (or larvae) that can survive the conditions by forming spores or other forms of protection. 
Some toxic dinoflagellates can take a cyst form that can survive within ballast sediments. As mentioned 
above, the exchanges, although small-volume, may carry a significant risk due to the organisms associated 
with re-suspended sediments in the tanks10. 

Ballast water organism such as marine plants, animals and microbes are being carried around the 
world. But not all species transported in a ballast tank will become invasive, and not all survivethe journey. 
Some of dangerous pets are; Cholera (Vibrio cholera), Cladoceran water flea (Cercopagis pengoi), Mitten crab 
(Eiocheir sinensis), Toxic algae (Red, brown, green tides), Round goby (Neogobius melanostomus), North 
American comb jelly (Mnemiopsis leidyi, North Pacific seastar (Asterias amurensis), Zebra mussel (Dreissena 
polymorpha), Asian kelp (Undaria pinnatifida), European Green crab (Carcinus maenus)11. 

The creatures carried with ballast water have caused significant problems in many seas. One of the 
most affected by these seas is the Black Sea. Especially in the late 1980s and the beginning of 1990s, North 
American Comb Jelly, native from the Eastern Seaboard of America, introduced in the Black, caused 
significant damages in the Black Sea ecosystem. This invasive species reproduces rapidly under favorable 
conditions, it feeds excessively on zooplankton, it depletes zooplankton stocks, altering the food web and 
the ecosystem functionality, and contributed significantly to the collapse of Black fisheries12. 

The North Sea is also affected by the creatures carried by ballast waters. Over 150 non-indigenous 
species have been identified in the North Sea area. North Sea estuaries are considered to be highly 
susceptible to the introduction of new species, due to a combination of intensive international shipping 
traffic and ports situated in areas with a wide range of salinity7. 
 
Ballast Water Management 

Ballast water management is a complex issue raising the challenge of merging international 
regulations, ship technical solutions and ecological conservation13.The risk of spreading harmful organisms 
can be reduced by avoiding uptake of ballast water in areas and situations such as: in very shallow water, 
nearby sewage outfalls, in turbulent currents, where dredging is or recently has been carried out, in darkness 
when organisms may rise up in the water column, in areas close to aquaculture. All ships have to carry a 
ballast water record book and are required to carry out ballast water management procedures to a given 
standard. The International Convention for the Control and Management of Ships' Ballast Water and 
Sediments entry into force September 2017 to introduce global regulations to control the transfer of 
potentially invasive species5. Under the Convention, all ships in international traffic are required to manage 
their ballast water and sediments to a certain standard, according to a ship-specific ballast water 
management plan. This convention includes also the ballast water exchange standard and the ballast water 
performance standard. Ships performing ballast water exchange shall do so with an efficiency of 95 percent 
volumetric exchange of ballast water and ships using a ballast water management system (BWMS) shall meet 
a performance standard based on agreed numbers of organisms per unit of volume6. Exchange of ballast 
water in deep sea is deemed as an acceptable method to reduce the spreading of harmful organisms10.  

There are two ballast water management standards. Regulation D-1 relating ballast water exchange 
and Regulation D-2 relating ballast water treatment which will normally require the fitting of an approved 
Ballast Water Management System14. Regulation D-1 requires to exchange the ballast water on the open sea. 
This method recommended for controlling the introduction of non-indigenous species. But ballast water 
exchange not always possible to perform due to safety issues as well as to geographical constraints13. Ballast 
water treatment can be done on board and port. Physical, chemical and mechanical methods are used on 
boards. Physical methods include filtration and hydro cyclones. The most common mechanical methods 
include ultraviolet radiation (UV), thermal, ultrasound (US), magnetic and electrical treatment. Chemical 
methods include the use of biocides, chlorine, ozone, hydrogen peroxide, chlorine dioxide and others15. 
Ballast water may be discharged to a ballast water reception facility as an alternative to meeting the ballast 
water discharge standard. 
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Conclusion 
Discharge of ballast water causes major problems in marine ecosystems. Ballast water contains many 

microorganisms, phytoplankton, zooplankton, etc. When introduced to new marine environments, they pose 
a threat to the local marine ecological system. Harmful invasive aquatic species cause economic losses, 
displace local native species, disrupt the local food web, enjoy prolific reproduction, have noxious of 
pathogenic effects. Management practices and technological treatment systems that prevent invasions are 
a far more practical and cost-effective approach to the problem of invasive species. 
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Increasing urban population and economic and other anthropogenic activities concentrated in city 

centers throughout the world as well as in Turkey; lead to water, soil and air pollution and to the plant 
pollutions from heavy metals (or trace element),  pesticide or other chemicals. In Gaziantep, agricultural 
fields and Ergene Plain that wastewaters run through are two examples of this type of pollution. On average 
150 thousand hectares of agricultural field in and around Gaziantep have been affected by domestic and 
industrial wastewaters of Gaziantep. The Ministry of Forestry and Water Affairs has taken a number of 
measures (entitled the Ergene Action Plan) to reduce to the minimum effects of the pollutants in the plain. 

The aim of this study is to assessment of trace element and heavy metal pollution in wastewater of 
two industrial zones in Turkey; Ergene Basin and Gaziantep Plain. The surface wastewater samples collected 
from Ergene River and Çorlu Stream in Ergene Basin and Nizip and Bağırsak Streams in Gaziantep Plain, in 
two periods of 2016 and 2017 years.  Microwave digestion method was carried out to preparation of 
wastewater samples. For this purpose, a portion of 10 ml of wastewater sample was digested using 5 ml of 
nitric and hydrochloric acids mixture. After the mixture of concentrated acid was evaporated and the 
appropriate dilutions were made, the quantitative analysis of the elements was carried out by ICP-MS. 
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Engineered nanoparticles (NPs) are used in almost every field, such as agriculture, medicine, 

cosmetics etc. Due to this intensive use, metal oxide NPs have the highest production volumes of 100-1000 
tons/year. Among those metal oxide NPs, cerium oxide (CeO2) NPs have been employed in electronics and 
optics, polishing products, exterior façade paints, metallurgy, petroleum refinery, and in fluid catalytic 
cracking. As a result of high production volumes, high amounts of NPs tend to release into receiving 
environments. There are studies showing CeO2 NPs in surface waters, wastewater discharges and sludge, 
sediments and landfill areas. However, there are limited number of studies on the ecotoxic effects of nano-
CeO2 particles to organisms. 

In this study, the effects of CeO2 NPs on Raphidocelis subcapitata green algae were investigated. CeO2 
NPs were prepared in synthetic water solutions having different water contents (low, median and high ionic 
strength and conductivity, pH 5.5, 6.5 and 7.5). Algae were exposed for 24, 48 and 72 h. Different NP 
concentrations (10, 100, 500 and 1000 mg/L) were used, and environmental scanning electron microscopy 
(SEM) imaging was performed for morphological examination of the organisms. Results showed an 
aggregation of NPs relating to both high NP concentrations and high ionic strength of the water solutions. 
Regardless of the test condition, CeO2 NPs highly inhibited the algae growth. Moreover, membrane 
deformation was observed from high malondialdehyde production and microscopy imaging.  
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This thesis summarizes the possible effects of some important pollutants on the environment. 

Polycystic aromatic hydrocarbons (PAC) are hazardous organic pollutants emitted into the environment as 
well as oil and oil products wastes as a result of ignition of fossil fuels. Most PACs causes environmental 
pollution and water pollution as a result of their long stay and accumulation, and have a significant impact 
on biodiversity. Environmental tension caused by the transportation and accumulation of polycyclic aromatic 
hydrocarbons is the most important of all the problems through worldwide in recent years. PAHs appear in 
the environment from two sources: human and natural origin. PACs are one of the main environmental 
pollutants known to have carcinogenic, toxicological and mutagenic properties. 
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Chemical fertilizers or inorganic fertilizers are manmade soil enhancers used to raise the level of 

nutrients found in soil. The natural nutrients found in the soil essential to plant growth, such as nitrogen, 
phosphorus and potassium, are manufactured synthetically from inorganic material and applied to soil in the 
form of chemical fertilizers. Although chemical fertilizers improve the growth of plants and increase the yields 
of fruits and vegetables in a relatively short period of time, there are certain disadvantages of using chemical 
fertilizers as opposed to organic fertilizers derived from natural sources. 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. 

Farmers generally use fertilizers to correct soil deficiencies. Fertilizers contaminate the soil with 
impurities, which come from the raw materials used for their manufacture. Mixed fertilizers often contain 
ammonium nitrate (NH4NO3), phosphorus as P2O5, and potassium as K2O. For instance, As, Pb and Cd present 
in traces in rock phosphate mineral get transferred to super phosphate fertilizer.Fertilizers are very valuable, 
as they replace the soil nutrients used up by plants.  
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The metallic trace elements are characterized by their persistence, toxicity and accumulation in the 

natural environment. Consequently their presence in the environment can be detrimental to several varieties 
of living species1. For this purpose, several scientific researchers have been developed in order to minimize 
their concentrations. The removal of metallic trace elements from our environment especially in wastewater 
is now shifting from the use of conventional adsorbents to the use of biosorbents. It can be considered as an 
alternative green technology which has been proved as more efficient and economical for metallic trace 
elements2. 

In this work, we propose to test the ability of Petroselinum crispum seeds in the elimination of trace 
metals (Pb2+, Cd2+ and Cu2+) in aqueous solution. This study was carried out by electrochemical and 
spectroscopic characterization (FTIR). The Petroselinum crispum seeds are powdered and added with 
different mass (0.1, 0.2, 0.4, 1 and 2g) to the solutions of Pb2+, Cd2+ and Cu2+ (20 ppm), after filtration all 
solutions were analyzed by differential pulse polarography by technic. The obtained results had shown an 
important removal of the toxic elements, 98.99% for Pb2+, 99.55% for Cd2+ and 93.2% for Cu2+. The 
Petroselinum crispum is a good support for elimination of toxic metals. The metallic trace elements ions Pb2+, 
Cd2+ and Cu2+ are mainly interacted with the Petroselinum crispum particles by chelation between metallic 
ions and the carboxylate anion. 
 
References:   
1) Singh, V. P.; Toxic metals and environmental issues, Ed. Sarup & Sons, 2005 
2) Liu, X.;  Chen, G. R.; Lee, D. J.; Kawamoto, T.;  Tanaka, H. ; Chen, M. L.; Luo, Y. K.;  Bioresource Technology, 

2014, 160, 142.  

mailto:ahmbahloul@yahoo.fr


 
1st Eurasia Environmental Chemistry Congress 

 

63 
 

PP–19 
 

Planning of the Real Agri-Food Supply Chain with the Cost of Waste Degradation 
 

Fethi BOUDAHRIa,b, Rabab Boukli HACENEb 
 

aUniversity Centre of Relizane, Algeria 
bManufacturing Engineering Laboratory of Tlemcen, Algeria 

fethiboudahri@yahoo.com 

 
The term agri-food supply chains (ASC) has been coined to describe the activities from production to 

distribution that bring agricultural or horticultural products from the farm to the table1. The supply chain of 
agricultural products has received a great deal of attention lately due to issues related to public health. 
Something that has become apparent is that in the near future the design and operation of agricultural supply 
chains will be subject to more stringent regulations and closer monitoring, in particular those for products 
destined for human consumption (agri-foods). The supply chain of agri-foods, as any other supply chain, is a 
network of organizations working together in different processes and activities in order to bring products 
and services to the market, with the purpose of satisfying customers’ demands2.  

This work is concerned with the planning of a real agri-food supply chain for milk products for the 
city of Tlemcen in Algeria. More precisely the problem is to redesign the existing supply chain and to optimize 
the distribution planning. Furthermore, environmental costs of road transportation in terms of CO2 emissions 
are taken into account in the computations. The management of perishable products is a relevant issue in 
the ASC management domain, since the sellers cannot wait for the best favorable market conditions unless 
the quality and safety of their products deteriorate. These products must therefore be rapidly shipped from 
the sellers to the customers. In addition to these factors, the variability in the demand and price of these 
products with limited shelf life adds complexity to the supply planning of these already critical supply 
networks. Food safety has become the subject of significant public and regulatory attention in various 
countries. Food safety is often an experience or credence attribute that consumers cannot detect through 
search activities prior to purchase3.  The entire problem is decomposed into three problems, and each 
problem is solved in sequential manner, with LINGO optimization solver (Version12.0). 
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The southern Steppe plains of Saida (Algeria) are undergoing severe degradation following the 

desertification process that is a direct consequence of man and climate actions. The soil, which is the main 
factor in yield and biomass production in the considered region, is very sensitive to this phenomenon. 

In this work, soil sensitivity, to the desertification process, is mapped by using the Mediterranean 
Desertification and Land Use (MEDALUS) model. This model combines soil quality indices, which determine 
the soil resistance to the erosion. These indices are related to the soil textures, morphopedological classes, 
depths, bedrock, slopes and stoniness’s. 

The soil textures are derived from hyperspectral remote sensing image and by using the United States 
Department of Agriculture (USDA) textural triangle. The soil morphopedological classes, depths and 
stoniness’s are obtained from multispectral remote sensing image combined with morphopedological map. 
Geological map, of the concerned region, is used to derive the soil bedrock, and the slopes are obtained from 
digital terrain model. 

The resulting soil sensitivity map includes three MEDALUS nomenclature classes. These classes are: 
fragile soils, slightly-sensitive soils and little/non-sensitive soils.  
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The most important category of fatty nonionic surfactants is synthesis of organic compounds 

containing active hydrogen atoms such as OH, NH, SH and COOH in the presence of a base. Long-chain fatty 
acids are particularly studied as precursors of surfactant platform molecules. They are used as a surfactant 
and therefore have a high economic potential since agro-surfactants, derived from renewable materials, 
enjoy a very good public image, due to their low toxicity, low ecotoxicity and their low safety for human 
health.1  

Castor oil, extracted from castor beans, is basically the triglyceride of ricinoleic acid, which constitutes 
from 83.6% to 90.0% of all acid residues. The Triglycerides contain several reactive positions that can act as 
starting points in different reactions: ester groups: C=C double bonds, allylic positions, the α-position of ester 
groups and hydroxyl group. Literature revealed several synthetic modifications and utilization to ricinoleic 
acid.2  

The ricinoleiate triglyceride was extracted from castor-oil seeds grown in Algeria and isolated by 
catalytically methanolyse to methyl ricinoleiate.3 Tree diazole derivatives of recinoleic acid: 1,3,4-oxadiazole-
5-thione, 1,3,4-thiadiazole-5-thione and 1,2,4-triazole-5-thione have been synthesized and characterized.4 
Surface activity properties were studied (surface tension, cloud point¸ Wetting time¸ Foam height and Critical 
micelle concentration). The synthesized intermediates showed very satisfactory surfactant characteristics. 
Result also showed the influence of the polar character of surfactants.5 
 
References:   
1) Godard, A.; De caro, p.; Thiebaud-Roux, S. J. Amer. Oil Chem. Soc. 2013. 90: 1,133-140.  
2) Elham, A.A.; Ahmed, E.H., Journal of Science and Industrial Research (J.S.I.R.) 2001,. 60:383-395.  
3) Kumar, K. A.; Subhash¸ M.A.; Gomathi Priya¸ G. Biofuels. 2017.  8: 29-35.  
4) Taieb Brahimi¸F.; Belkadi¸ M.; Othman¸ A.A. Arab. J. Chem. 2017. 10: 1690–1698.  
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Selective oxidation of phenols to quinones is a key stage in the synthesis of vitamins and valuable 

synthetic precursors1. Quinones are important intermediates in organic synthesis and components of natural 
biologically active compounds. Phthalocyanine complexes of transition metals tested recently, especially 
under different oxidation conditions, were mainly used as homogeneous catalysts2. 
 

 
 

In this study, (E)-3-(2-fluoro-5-(trifluoromethyl)phenyl)-1-(4-phenoxy)prop-2-en-1-one substituted 
Co(II) and Cu(II) phthalocyanines as a catalyst was studied in order to oxidate different phenols to harmless 
products. The effect of various parameters such as initial concentration of phenols, catalyst, oxygen sources 
and temperature on the oxidation reaction was investigated to determine maximum degradation efficiency.  
 
References:  
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Metal phthalocyanines (MPcs) are widely used for oxidative reactions, such as the reaction of 

alkanes, alkenes, alcohols by different oxygen sources1. As a class of well-defined transition metal complexes 
with special physical and chemical properties, MPcs exhibit high catalytic activities in the presence of 
peroxides and molecular oxygen. Additionally, their oxidation catalytic activity can be modulated by attaching 
different substituents onto the aromatic rings2,3. 

 

 
 

In this work, the effective Co(II) and Cu(II) phthalocyanine as a catalyst was studied in order to 
degrade toxic phenols to harmless products. The effect of various process parameters such as initial 
concentration of phenol, catalyst, oxygen sources and temperature on the degradation reaction was 
investigated to achieve maximum degradation efficiency. The catalytic activities of Co(II) and Cu(II) 
phthalocyanine were evaluated for the oxidation of phenolic compounds such as p-nitrophenol, o-
chlorophenol, 2,3-dichlorophenol and p-methoxyphenol.  
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Zirconium dioxide (ZrO2) nanoparticles are antibacterial and anticorrosive materials with many 

properties such as high strength, fracture toughness, abrasion resistance, hardness and chemical resistance. 
ZrO2, has been considered as a photocatalyst in different chemical reactions due to its broad band gap value 
and the high negative value of the conduction band potential. The reported band gap energy of the ZrO2 
range can be 5.1 eV, depending on the preparation technique of the sample 1-3. In this study, pure PANI and 
PANI/ZrO2 nanocomposites as photocatalysts were synthesized by chemical polymerization method and the 
synthesized polymeric nanocomposites were characterized by XRD and FT-IR methods. Structural 
characterization of polymeric nanocomposites by SEM was carried out. The effect of photocatalysts 
synthesized and characterized with different amounts of nanometal oxide (ZrO2) on the degradation of the 
Congo red dye material was examined in the UV-A region and in the absence of light, and the percentage of 
photocatalytic degradation and the kinetics of photocatalytic degradation reactions were investigated. The 
PANI/ZrO2 nanocomposite used was found to be highly effective in the removal of Congo red dye material, 
especially under UV-A light. The mechanism of action of the photocatalyst is shown in Figure 1. 

 
Figure 1. Mechanism of photochemical reaction with PANI-ZrO2 photocatalyst4. 

 
Acknowledgement: This work was supported by Kocaeli University Scientific Research Projects (KOU-BAP- 
Project No: 2014/016). Thanks to Prof.Dr.Senay Simsek for her support for our study in XRD and SEM 
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The extraction and séparation of organic compounds have become of great interest as 

biotechnological or industrial pro- cesses1,2. In general, substances produced in aqueous media should be 
separated from impurities or by-products. Data research projects of the EU confirmed antibiotics and other 
pharmaceuticals are present in sewage and natural waters. In some cases, metabolites were also found in 
drinking water sources.  

The removal rate of individual compounds through a waste water treatment is variable, and some 
standard removal techniques cannot eliminate all the compounds3. In partic ular, amino acid separation and 
determination have become a very important objective in analytical chemistry, since their metabolites are 
present in a variety of biological, industrial and environmental samples4.The present work concerns the study 
of cloud point extraction (CPE) as a method of recovery and valorization of several α-amino acids: alanine, 
valine, leucine, isoleucine, and phenylalanine (0.75 wt.% in water) from aqueous solutions, using the 
powerful solubilizing property of nonionic surfactant aqueous solutions ,and their extraction efficiencies are 
compared. The variables affecting phase separation and extraction (wt% surfactant and equilibrium 
temperature) are optimized using experimental design.  

The four responses are: percentage of solute extracted (E), residual concen- trations of solute (amino 
acid) and surfactant in the dilute phase, and volume fraction of coacervate at equilibrium. E increases with 
surfactant concentration and amino acid hydrophobicity in the following order: alanin < valin < leucin < 
isoleucine < phenylalanine, with respective maximum values: 73, 74, 76, 78.5, and 95%, and decreases with 
a temperature rise. It also makes sense that aspartic and glutamic acids, much more hydrophilic, are poorly 
extracted (E ∼ 10%). The trend observed is consistent with water/n-octanol partition coefficient (Log P) of 
amino acids in pure water. A more detailed study is presented for alanine and phenylalanine. Addition of 
sodium sulphate Na2SO4 or cetylammonium bromide CTAB greatly raises extraction rates. 
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In the present study, new composite beads based on alginate (A)/maghemite nanoparticle (γFe2O3)/ 

oxidized multiwalled carbon nanotubes (CNT) were synthesized for removal of cationic methylene blue (MB) 
as a dye model. The morphology and structure of the composite beads were investigated by Fourier 
transform infrared spectroscopy (FTIR), scanning electron microscopy (SEM).  

The effects of solution pH (3-11), temperature (10, 20, 30 and 40°C), initial concentration (30–230 
mg/L), and contact time were also explored. Results showed that the maximum monolayer adsorption 
capacity of (A-γFe2O3-CNT) beads for the adsorption of MB was 905.5 mg/g and adsorption kinetic data 
followed the intraparticle diffusion model.  

The adsorption studies revealed that the data of methylene blue (MB) adsorption isotherm were well 
fitted by Freundlich model. The thermodynamic parameters determined at 283, 293, 303, and 313 K showed 
that the adsorption process was endothermic in nature. The (A-γFe2O3-CNT) beads were used for six cycles 
without significant adsorptive performance loss. Therefore, the eco-friendly prepared (A-γFe2O3-CNT) beads 
were considered as highly recyclable and efficient adsorbent for methylene blue that could be easily 
separated from water after treatment.  
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Gold, which is a noble metal, has long been regarded as catalytically inactive. In 1987 the group of 
DrHaruta discovered the catalytic properties quite remarkable of gold nano-particles at low temperature. 
Furthermore, the clay minerals are abundant natural materials, clean and inexpensive, which can be used in 
catalysis. These materials have a high adsorption capacity that is particularly interesting for the deposition of 
catalytic noble metal particles, in the interlamellar space of clay. 

In our work, gold particles of nanometer size, catalytically active, are deposited on Fe and Al pillared 
montmorillonite - Na+, by deposition - precipitation. The objective is to study the influence of the nature of 
heat treatment in the selective oxidation of cyclohexane.  

The characterization by XRD shows the expansion of the interlamellar distance of clay after 
intercalation by Fe or Al. Characterization by UV-Vis shows that most gold particles are smaller; the maximum 
absorbance band is shifted to smaller wavelengths. 

The catalytic activity of the catalysts was tested in the oxidation reaction of cyclohexane by tert-butyl 
hydro-peroxide. Several parameters have been studied: the nature of heat treatment (H2, O2 or H2 + O2), 
treatment temperature and also the solvent effect. 

The catalysts studied in this work lead to the selective production of cyclohexanone, compared to 
cyclohexanol: the catalysts reduced under H2, which seems to have the smallest particles, leads to the highest 
cyclohexanone production. A yield of 38% has been observed with the catalysts reduced at 200 °C compared 
to those reduced at 500 °C (18%)  
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Phenol and substituted phenols are toxic organic pollutants commonly found in industrial waste 
waters, including discharges of chemical and metallurgical industries.Today, the search for active catalysts to 
oxidize phenol in aqueous solution is the aim of many scientists working in the field of water treatment. One 
of the promising catalysts for oxidation of phenol seems to be the Fe-ZSM-5 zeolite synthesized by 
hydrothermal crystallization. These materials have the advantage of developing pores of different sizes and 
shapes that give them large surface areas necessary to disperse and "expose" the active phase, which will 
promote the approach to transform organic molecules. 

The objective of this work was to prepare a stable support, inert with high internal surface, in order 
to disperse the active phase (iron) and generate an efficient and stable catalyst. Two series of zeolites, 
ferrisilicates (based on salts of Fe3+) and ferrosilicates (based on salts of Fe2+) were prepared by hydrothermal 
synthesis involving direct mineralization by methylamine (MA) to introduce the iron in isomorphic position. 
The resulting solids were characterized by XRD, SEM, BET surface areas and chemical analysis by the Atomic 
Absorption (AA). 

To evaluate the efficiency of iron inserted in the framework of the zeolite we realized the catalytic 
oxidation of phenol in aqueous medium by H2O2 at room temperature and atmospheric pressure. This choice 
is based on the possibility of replacing the classical Fenton system (homogeneous catalysis), by a 
heterogeneous catalytic system. 

It was noted that the solids from the MA method exhibit very good stability in aqueous medium in 
the presence of H2O2 (eluted Fe <1%) and appreciable activity: 100% conversion of phenol and 45% of 
complete degradation to CO2 and H2O, under the chosen conditions. Also, the particle size, the percentage 
of iron in the frame, and out-frame could be at the origin of these proprieties.The activation method also 
influences the interaction between iron and silicon, which govern the activity and stability of the catalysts.  
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Karatau phosphorites in Southern Kazakhstan are characterized by the increased rare earth element 

(REE) content up to 1000 g/t. Tens of million tons of the wastes are stored up in the dumps of phosphate 
plants processing Karatau phosphate rocks. After chemical processing (85-90)% of REEs transfer to 
phosphogypsum and hence it can be considered as a promising source of REE production.  

Initial phosphatic raw material, production wastes, and processing product analysis for individual 
REEs is a difficult task additionally complicated by the vast range of contents reaching 4 orders of magnitude. 
This task was solved by implementing instrumental neutron activation analysis (INAA). To eliminate the 
drawbacks resulting from the relative method of standardization and to increase precision of analysis, INAA 
single comparator method (SCM) based on known Fe content of the samples was applied. Due to very low 
content of Fe internal comparator in certain samples another variant of INAA SCM based on the external 
standardization was implemented.  

The samples under investigation included initial raw material (phosphorite ore) and wastes 
(phosphogypsum and phosphorus slag), intermediate (tailing cakes) and final products (“white soot”, REE 
concentrates) of wastes processing. Fe content of phosphorite ore and its processing wastes by X-ray 
fluorescence was used as the internal standard, whereas chemically pure Fe served as the external 
comparator in other cases. 

All the samples very irradiated in a vertical peripheral channel of the light-water research reactor 
WWR-K of the Institute of Nuclear Physics (INP), Almaty, by the neutron flux about n·1013 cm-2s-1 of the 
density. Sample masses and irradiation time were varied within (5-200) mg and (1-3) h, depending on the 
supposed REE contents.  

Gamma spectrometric measurements were carried out using a Canberra analytical complex 
composed of an extended-range HPGe detector GX5019 connected to a multichannel analyzer DSA-1000. 
Spectra collection and treatment were realized by the special software developed in the INP. To make 
concentration calculations, epithermal to thermal neutron flux ratio in the selected position (0.017) was 
assessed using a Zr monitor.  

Contents of the following REEs were measured: Sc, La, Ce, Nd, Sm, Eu, Gd, Tb, Ho, Tm, Yb, and Lu, 
ranging from <1 ppm in “white soot” to about 15000 ppm (La, Ce, Nd) in REE concentrates.  
The presented approach is universal enough to analyze various materials substantially differing in their matrix 
element composition for REE and other element contents in vast interval without using certified reference 
materials and meeting the necessary precision requirements.  
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A strippable hydrogel containing adsorbents have been developed for the enhanced removal of 
radioactive cesium from various surfaces of painted cement, aluminum, stainless steel, and cement by 
adsorption. Two aqueous polymeric solutions of polyvinyl alcohol (PVA) and phenylboronic acid grafted 
alginate (PBA-Alg) were simultaneously applied to 137Cs-contaminated surface to induce the self-generation 
of hydrogel based on the reversible PBA-diol ester bond.1 The resulting hydrogel can easily peel away from 
the decontaminated surfaces due to its high elasticity. The storage modulus of Alg-PBA/PVA was 3935. The 
values of storage modulus was decreased to 2607 after addition of adsorbent in PBA-Alg/PVA hydrogel due 
to the expansion of the PBA-diol ester bond induced by the electrostatic repulsion between the negatively 
charged magnetic adsorbent and the negatively charged PBA-diol ester bond induced by the borate ion. 
However, the values are still high enough that it can be anticipated that the our hydrogel has good peeling-
off properties that make it suitable for surface decontamination applications.2 The hydrogel displayed the 
highest removal efficiencies of 91.61% for painted cement, 97.505% for aluminum, 94.05% for stainless steel, 
and 53.5 % for cement when the magnetic adsorbent was used as Cs remover in hydrogel due to its excellent 
distribution coefficient of Cs (3.34×104 mL/g).3 Moreover, the generated volume of the radioactive wastes 
after surface decontamination was simply reduced by simple magnetic separation of the adsorbent from the 
used hydrogel, which can reduce the cost for waste disposal. Therefore, our hydrogel system has great 
potential as new cost-effective surface decontaminants for environmental remediation of wide urban area 
after nuclear accident and decontamination of various nuclear industry fields.  
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Volatile Organic Compounds (VOCs) emitted in air during industrial processes are recognized as major 

contributors to air pollution and are considered to be dangerous to human health. Catalytic oxidation is one 
of the most important processes for VOCs destruction, since VOCs oxidation over a catalyst takes place at 
temperature much lower than those required for thermal destruction. 

Gold has been regarded as a potentially useful system when it is highly dispersed on a suitable 
support for various industrial and environmental applications.The state and structure of the support strongly 
influence the catalytic activity and selectivity of the gold-based catalysts. The selection of an efficient support 
is thus a decisive factor to provide desirable contact between gold and support for good catalytic 
performance. 

Preparation of mixed oxides of different proportions of Ce: Zr results in materials with tunable 
properties compared to CeO2 or ZrO2. They show high thermal stability, oxygen storage, fluidity and mobility 
in a modified lattice. These enhanced properties can be related to the structure of the mixed oxide. 

In this work, Ce-ZrO2 mesoporous supports were prepared by a templating sol-gel method with a 
variation of Ce/Zr molar ratio. 1% of Au was loaded on Ce-modified mesoporous zirconia by deposition 
precipitation method. CeZrO2 and Au/CeZrO2 samples were characterized by XRD, N2 adsorption-desorption, 
H2-TPR, MET and DR/UV-vis. The effect of Ce/Zr molar ratio on activity of catalysts on deep oxidation of 
toluene was investigated on Au/ Ce-ZrO2 (Ce/Zr = 0, 0.4, 0.9). The results showed that the Ce/Zr molar ratio 
had a great influence on the dispersion of gold particles and the activity of catalysts.  
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The present work describe the adsorption of dye telon Blue on the material (BAS) based on sodium 
bentonite (BA) and the surfactant (HDTMA). The results show that the composite fixed more Telon Blue dye 
molecules than sodium bentonite. The Telon Blue dye adsorption equilibrium time composite is 120 minutes 
at pH=11.  

The kinetic of dye adsorption follows the pseudo second order model and the adsorption isotherm 
is very well described by the Langmuir model for the adsorbent. The adsorption capacities of the composite 
at 293 K and pH=11 is 500 mg/g.  

The study of the effect of temperature on the adsorption rate indicates that the reaction is 
endothermic with medium disorder. The values of the free energy show that the nature of the adsorption is 
physisorption. According to the results of this study, the composite BAS can be considered as a low-cost, eco-
friendly, and highly effective option for the sorption of Telon Blue dye from aqueous solutions.  
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The present work describe the adsorption of textile dye Méthyl Orange on two materials (TD-TD55) 

based on bleaching earth (TD) and poly(4-vinylpyridine) (P4VP). The results show that the composites which 
combine the clay and the polymer in the material (TD55) fixed more Méthyl Orange dye molecules than the 
bleaching earth when the polymer is not present. The Méthyl Orange dye adsorption equilibrium time on 
bleaching earth and the two composites is 60 minutes. 

The kinetics of dye adsorption follows the pseudo second order model and the adsorption isotherm 
is very well described by the Langmuir and Freundlich models for all adsorbents TD and TD 55 respectively. 
The adsorption capacities of TD, TD55 composite at 295 K and pH=5 were 72 and 150 mg/g respectively. The 
study of the effect of temperature on the adsorption rate indicates that the reaction is exothermic with 
medium disorder. The values of the free energy show that the nature of the adsorption is physisorption. The 
reusability of the composites using 0.5N HCl for over seven cycles indicates the economic significance of 
these materials as adsorbents.  
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Nowadays, portioned type designs of packaging used in nuts products have become widespread due 

to; large scale of consumption of nuts, shifting of nutrition habits to be healthier in developed countries and 
necessity of faster, easily accessible and portion consumed consumptions. Rapidly increase in quantity of 
consumption and changing content of ingredients of nuts parallel with population growth, technological 
development, industrialization and urbanization lead to an important environmental problem as the negative 
effects of dried nuts waste. 

Environmental problems do not show up suddenly, but rather accumulate over time and declare their 
presence. After a while, qualitative and quantitative increase of the pollution due to wastes left around cause 
deterioration of balance by exceeding regeneration ability of environment. Nowadays, it is an important 
problem to throw the shells of crustaceans, which are consumed in parks, gardens and similar places. 
Throwing of the crusts causes a visually bad appearance, and the salt in the crustaceans causes change of soil 
quality and dry out the green area due to solving in the soil by irrigation. For solving this problem according 
to social and environmental aspects new packaging structure has been designed as having following 
properties; easy opening from the middle in order to have a waste compartment and capability of standing 
on both sides in order to have stance like a bowl, two compartments divided and separated from each other 
by a tearing line, a partition teared from tearing line and folded over the other partition. In addition, it was 
designed to have two completely separated parts by the full tear of the line as all alternative.  

New developed packaging can stand up on alone on both sides, is planned to have easy open from 
middle side by a notch and easy tear enabling chemical structure, and will be processed on horizontal 
packaging machine. Thus, packaging can stand on both sides when separated by full tear and partitions can 
be used as bowl. Alternatively, the package, which will still be produced in the horizontal packaging machine, 
can be used as a standing, providing opening with laser perforation in the middle and at top part a reservoir 
or cone for actions like throwing away the waste etc.  

The developed package has OTR value equal or less than 50 g/m2/day, lamination strength higher 
than > 10 N/25 mm at 130 °C, passed the tightness test, has a perforation strength more than 0,50 N and 
suitable for nuts packaging.

mailto:nildeniz.adman@bakambalaj.com.tr


 
1st Eurasia Environmental Chemistry Congress 

 

79 
 

          PP–45 

 
Removal of Organic Pollutants from Wastewater by Activated Carbon Prepared 

from Dates Stones of Southern Algeria 
 

A. KAMARCHOUa, A.A. BEBBAb, A. DOUADIc 
 

aDepartment of Chemistry, Faculty of Mathematics and Matter Sciences, University of kasdi Merbah, 30000 
Ouargla, Algeria. 

bProcess engineering Laboratory, Faculty of Applied Sciences, University of Kasdi Merbah, 30000 Ouargla, 
Algeria. 

abasselazhar@gmail.com 

 
The objective of this work is the preparation of an activated carbon from a by-product of the date 

palm, namely the date stones and its use in the treatment of wastewater. 
The study of activated carbon characteristics prepared from the date stones from El-Oued region 

(southeast of Algeria), the following results: surface area 125.86 m2/g, pore volume of 0.039 cm3/g, pore 
diameter of 16.25 microns, specific surface area of microspores 92.28 m2/g, the external surface 33.57 m2/g, 
methylene blue index 13.6 mg/g, iodine number 735.2 mg/g and amount of functional groups 4.10-2 mol/g. 
The best conditions for the removal of organic pollutants are: a 5 minute contact time, agitation speed 
between 200 and 300 rpm and a pH below 5 or above 8. 

The removal of organic pollutants in wastewater from El-Oued region prepared by the charcoal has 
led to very significant abatement rate: 86.9% for COD, 87.55% for BOD5.  
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Color removal from textile effluents on a continuous industrial scale has been given much attention 
in the last few years, not only because of its potential toxicity, but also mainly due to its visibility problem. 
There have been various promising techniques for the removal of dyes from wastewater. However, the 
effectiveness of adsorption for dye removal from wastewater has made it an ideal alternative to other 
expensive treatment methods.  Research in the past few years has been focused on using agricultural wastes 
as adsorbent materials because they are inexpensive, eco-friendly and renewable. 

The purpose of this work is to study the sorption of a cationic dye, Basic Red 29 (BR29), from aqueous 
solutions by a biomaterial which is agrowaste pumpkin seed hulls pumpkin seed shell. The effect of the 
operating parameters such as initial dye concentration, biosorbent dose and initial pH of solution was 
investigated through a number of batch sorption experiments.  The results revealed that Pumpkin seeds is 
very effective for the biosorption of BR29 from aqueous solutions.  
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TiO2-based photocatalysis is attracted that it has been used environmental purification for the 
removal of recalcitrant and hazardous organic pollutants into the water from the urban and industrials 
sector1. While titanium dioxide particles can be activating with ultraviolet light, activation of TiO2 is restricted 
under visible and solar light in order to amount of light coming world is approximately 4–6% of UV light and 
45% of visible light2. Alternative new technologies have been developed to cope with this problem and to 
much more take advantage of the sun light. One of the methods is sensitized with photosensitizer dyes such 
as phthalocyanine (Pc). The general purpose in the Pc sensitized TiO2 photocatalytic research is to develop 
Pc/TiO2 system that extend the absorption spectra of TiO2 into the visible light region, intensive visible light 
harvesting capability and efficient photocatalytic activity2,3.In this study was focused on the improved 
photocatalytic activity of TiO2 modified cobalt phthalocyanine (CoPc/TiO2) nanoparticles which they were 
prepared via sol-gel process including TX-100 that it is non-ionic for visible light utilization. Photocatalytic 
properties of prepared CoPc/TiO2 and CoPc/TiO2/TX-100 were tested for 10 ppm Cr(VI) and 20 ppm 
Amoxicillin as model pollutant compounds near visible (≥365 nm) and ultraviolet light. The nanoparticles 
were characterized by X-ray diffraction (XRD), Scanning electron microscopy (SEM), and fourier transform 
infrared spectra (FTIR). It was found that the CoPc/TiO2 without TX-100 composite photocatalyst had on 
improved performance on the photocatalytic reduction of Cr (VI) and it was determined that surfactant did 
not show a significant positive effect on antibiotic removal under light irradiation. 

 
References: 
1) França, M. D., Santos, L. M., Silva, T. A. et al., J. Braz. Chem. Soc., 2016, 27, 6, 1094-1102. 
2) Youssef, Z., Colombeau, L., Yesmurzayeva, N. et al., Dyes Pgm., 2018, 159, 49-71.  
3) Kim, H-J., Jeon, J-D., Chung, J-W., Kwak, S-Y., Microporous Mesoporous Mater., 2016, 227, 169-175.  
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 Deleterious and stubborn pollutants ejected from food processing, agricultural and textile industries 

that they are in ill part affect the environment and ecosystem day by day. The presence of toxic materials in 
the marine and aquatic life gives rise to issue both human and alive health on the worldwide1-2. Nowadays, 
advanced oxidation processes (AOPs) are widely used for treating wastewater that it contains compounds 
which can’t degrade chemical and biological processes. Photocatalysis among AOPs where TiO2 has been 
used as photocatalytic material due to its high catalytic efficiency, chemical stability, and low cost applied to 
remove pollutants3. Many strategies have been developed to improve the utilization of solar light in practical 
photocatalytic applications in order to excite TiO2. One of them is to perform sensitization with 
phthalocyanine (Pc) as dye material. This study consist the production of ZnPc/TiO2 nanocomposites using 
two different Zinc Pc molecules wit sol-gel procedure. Chemical structures of the ZnPc molecules are given 
below. 

 
These molecules have been specially designed to increase the polarity of the macrocycle which is another 
important parameter for production of dye-sensitized TiO2 nanocomposites. The photocatalytic properties 
have been tested for methylene blue (MB, 10 mg/L) and chromium (VI)(10 mg/L) ions as model pollutant 
compounds near visible light (≥365 nm) and 1 g/L catalyst mass. The nanoparticles were characterized by X-
ray diffraction (XRD), scanning electron microscopy (SEM), thermo gravimetric analysis (TGA) and Fourier 
transform infrared spectrometer (FTIR). Catalysts were so effective for both model pollutants that total 
degradation was observed for Cr(VI) and almost 93.57% of MB was decomposed within 90 min exposure. 
 
References: 
1) Priyanka, K. P., Sankararaman, S., Balakrishna, K. M., Varghese, T., J Alloys Compd., 2017, 541-549. 
2) Cabir, B., Yurderi, M., Caner, M., Ağırtaş, M. S., et al., M., Mater. Sci. Eng. B., 2017, 224, 9-17. 
3) Fan, X-F., and Liu, J-M., J Air Waste Manag Assoc., 2015, 60, 1, 50-58.
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Imidazo [2,1-b] [1,3,4] thiadiazole (ITD) is a heterocyclic compound which is composed of two fused 

five-membered cyclic structure with four heteroatoms in its structure and was discovered in the 1950s. ITD 
derivatives were found in medicinal chemistry to be highly anticancer, antituberculous, anti-inflammatory, 
antihypertensive, antibacterial, antifungal and analgesics.2 In addition, the presence of different groups at 
the ITD C-5 position has also been reported in the literature that contributed to the various biological effects.2 
Therefore the Mannich reaction with various amines was synthesized by the environmentally friendly 
Microwave irradiation and conventional method to form the new ITD-derived compounds shown below. 
Among the test microorganisms that were studied the anti tuberculosis activity of these compounds was 
found to be high. 
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Structures with active oxygen species as superoxide, hydroxyl and peroxide radicals are known to be 
the causes of oxidative stress associated with pathogenesis (changes in organism during the origin and 
development of a disease) of various diseases such as DNA damage leading to Alzeimer, Parkinson, cataract 
and carcinogenesis.1 In view of the fact that antioxidants and enzymes are part of the organism's protective 
system, it is important to examine the antioxidant properties of the compounds containing the novel Imidazo 
[2,1-b] [1,3,4] thiadiazole (ITD) derivatives containing phenolic and 1,3-thiazolidin-4-one groups. Also, the 
compounds containing thiazolidinone ring have been shown to be effective in inhibiting the Chikungunya 
virus, which acute febrile disease and is seen in Africa, Asia, Europe, India and the Pacific. And in our country 
it is know as travel disease.2 

The compounds shown below were synthesized and compared with different laboratory methods, 
including eco-friendly and conventional method.    
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Marine ecosystems provide a wide range of goods and services which are essential for the human 
population. Recreational mussel harvesting became popular in recent years not only as a hobby of exploring 
marine environment but also for supplying with food resources. Seafood consumption is beneficial for human 
health as e.g. mussels contain essential trace elements, certain vitamins, polyunsaturated fatty   acids that 
have been associated with a decreased cardiovascular risk. However, most current health risks associated 
with seafood safety originate in the environment. Marine biotoxins are produced by some microalgae, 
accumulate in filter feeding bivalves and through the food chain find their way to humans. Marine biotoxins 
are subdivided in hydrophilic (saxitoxins, gonyautoxin (GTX), domoic acid etc.) and lipophilic (okadaic acid, 
yessotoxins (YTXs), pectenotoxins (PTXs), azaspiracids etc.).    

This study aimed at determination of the presence of marine biotoxins responsible for severe human 
illness, called shellfish poisoning. A scientific expedition on board of the MU Varna boat “Hygia” in summer 
2017 provided plankton net and shellfish samples from Bulgarian north coast of the Black Sea, near Varna. 
Additionally, mussels, intended for human consumption, were sampled by recreational harvesters from the 
same area in the cited period. The samples were extracted with methanol for domoic acid and lipophilic 
toxins and with acetic acid for saxitoxin and derivatives. Analysis by liquid-chromatography–tandem mass 
spectrometry (LC–MS/MS) allowed the confirmation of the lipophilic PTX2 in plankton and YTXs in shellfish 
samples as dominant compounds. Application of high performance liquid chromatography with fluorescence 
detection (HPLC–Fl) revealed scarce presence of GTX2/3 toxins in shellfish samples only. Thus, in the 
investigated samples it appears overall a moderate likelihood of occurrence of phycotoxins in the range 
reveling low risk of shellfish poisoning of consumers. However, to prevent this type of poisoning and chronic 
exposure, it is necessary to carry out periodic monitoring of toxin levels in shellfish and plankton that would 
endanger human health.  
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Colored dyes are widely used commercially such as textile, paper, leather tanning, rubber, food, 

cosmetics, plastics and manufacturing industries for coloration of the final products. These synthetic dyes 
which are include metals, aromatics, chromium or nitro are widely toxic to human beings, which are caused 
such as cancer, dermatitis, dysfunction of the liver, kidney, central nervous system and reproductive system. 
Therefore, there are various techniques such as chemical oxidation, coagulation and flocculation, ozonation, 
membran separation process, microbial degradation to remove these effluents from wastewater. All of these 
methods have some disadvantages such as high cost of treatment, require high energy, formation of by-
products or not effective for all dyes.  

Adsorption is the one of the commonly used technique for wastewater treatment. Due to reduce 
harmful organic and inorganic pollutants, adsorption method is widely prefered by industries. Adsorption 
gives some advantages to researchers and companies since the operation is cheap, simple and easy, wide 
field of suitable and available adsorbents, allow the adsorbent regeneration and reuse. Activated carbon, 
‘low cost adsorbents’ such as agricultural solid wastes, biomass solid waste based activated carbon, inorganic 
materials like clay minerals, siliceous materials or zeolites, biosorbents, microbial biomass and polymeric 
materials are widely used as adsorbents.  

The goal of this study is investigated the usability of poly(hydroxyethyl methacrylate) [poly(HEMA)] 
nanomaterial as adsorbent to remove Sirius Blue (SB) from aqueous medium. Poly(HEMA) was produced by 
emulsion polymerization method and then characterized by infrared spectroscopy (IR) and scanning electron 
microscopy (SEM). Batch adsorption experiments were performed under various operating conditions such 
as pH, contact time, temperature and adsorbent dosage. Adsorption isotherms and kinetic values were 
determined. Also reusability of polymer was discussed.  
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This paper reports the results of accumulated selected metals concentrations (As, Cd, Cr, Cu, Fe, Mn, 

Ni, Pb and Zn) in the muscle of three common freshwater Bulgaria fish species. These fish species are common 
roach (Rutilus rutilus), common bream (Abramis brama) and gibel carp (Carassius gibelio). The 
concentrations of metals (mg/kg wet weight basis) ranged as follows: Cd 0.02–0.05; Cr 0.03–0.05; Cu 0.11–
0.17; Mn 0.19–0.32; Ni 0.06–0.11; Pb 0.15–0.27, Fe 1.68–5.86 and Zn 1.94–6.98. The analytical concentration 
of as was under limit of detection. The level of the heavy metals was under the maximum allowed 
concentration in Bulgaria by the Codex Alimentarius for safe human consumption in the all samples.  

An estimation of the dietary metal intake through calculation of the target hazard quotients (THQ), 
hazard index(HI)  and target risk(TR) was performed. The target hazard quotient (THQ) for individual metal 
and HI for combined metals were lower than 1, indicating no health risk for consumers due to the intake of 
either individual metal or combined metals. The target risk value for toxic inorganic As, Pb and Ni was below 
10–6, indicating no carcinogenic risk. According to these results, the consumption of these three freshwater 
fish species is completely safe for human health.  
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Phenolic compounds are hazardous pollutants because of their toxic characteristics. They are present 

in effluents from different industrial activities such as polymeric resin production, textile, colour, explosive, 
petrochemical, metallurgical, and steel production industries.  

There are many chemical and physical treatment methods for removal of phenols from wastewaters. 
These methods have the inherent drawbacks due to the tendency of formation of secondary toxic materials. 
Moreover these techniques are very expensive due to large consumption of chemicals.4 On the other hand, 
the biological methods of treatments have turned out to be a favourable alternative for the removal of 
phenolics as well as other pollutants present in the industrial effluents.  

The choice of the initial concentration of phenol in the degradation system is of great concern. At a 
certain level of concentration, phenol has an inhibitory effect on microbial growth and can cause cell lysis. 

The immobilization of microorganisms offers the privilege of protecting cells from the pollutant toxic effect 
and keeps it in a continued phenol degradation activity. One of the major problems of immobilization is 
diffusion limitation. 

In the present study, the biodegradation kinetics of phenol including biodegradation and diffusion 
together was investigated in Ca-alginate-immobilized Pseudomonas aeruginosa ATCC27853 beads in a batch 
system. The effective diffusion coefficient of phenol in the bead was predicted assuming first-order 
biodegradation kinetics. For this purpose, the effect of phenol concentration on the biodegradation rate was 
investigated and the first-order biodegradation rate constants for free and immobilized cells were 
determined. Using biodegradation rates, experimental effectiveness factor was determined. Thiele modulus, 
which is a function of particle size, effective diffusion coefficient, and first-order biodegradation rate 
constant, was evaluated from the experimental effectiveness factor and effective diffusion coefficient was 
calculated from the Thiele modulus formulae.  

The results obtained showed that the phenol can be utilized as sole source of carbon and energy by 
P. aeruginosa. It had a strong inhibitory effect on the growth of free cells. It was also indicated that 
immobilized cells could tolerate a higher level of phenol concentration, although the biodegradation rate 
was slower.  

The value of the efficiency factor (=0.6), the biodegradation is affected by the diffusion of phenol in 

the alginate bead to a certain limit. The value of the Thiele modulus (=3.629) is close to 5 which indicates 
the combined effect between intraparticle diffusion and the biodegradation reaction.  
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Sewage treatment generates several by-products consisting mainly of sludge. At a time when landfill 

admission conditions are increasing, the quantities of urban wastewater sludge are only growing. The 
combination of these two factors poses significant challenges for the future, and makes it imperative to 
control the fate of sludge’s the production of sludge is increasingly difficult to manage, It pushes governments 
to search for technological solutions allowing to reduce it in the same way as the management of other types 
of waste. But this sludge can not be the subject of a direct valuation and must undergo a certain number of 
treatment processes before being valorized. An efficient treatment for sludge in treatment plants before 
being valorized. Act effect, our work begins with some bibliographic knowledge on different methods of 
sludge treatment in the world, and then we study the sludge treatment chain, case of El Kerma purification 
plant (Oran) for the purpose of improving technologies for efficient and less effective treatment expensive.  
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Unlike the conventional treatment methods, TiO2 as semiconductor material is excite by light energy 
generating electron-hole pairs in heterogeneous photocatalysis. Both oxidation and reduction reactions 
occur on the surface of the solid catalyst.  Regrettably, famous photocatalyst TiO2 which has large band gap 
(3.2 eV) is not being activated in the visible range of Uv-visible spectrum and, as a natural consequence 
practical applications are restricted and showed low quantum efficiency in photocatalytic degradation and 
reduction areas1,2. For this reason currently, dye sensitization of TiO2 takes part among the various routes to 
benefit from visible light. Phthalocyanines can be considered as alternative synthetic inorganic sensitizers to 
expand the active spectral range. If the TiO2 conduction band (CB) lies in the similar energy level of the LUMO 
orbital energy of the Pc ring3 a charge transfer occurs. In this study, a novel ZnPc/TiO2 nanocomposite was 
produced using a zwitterionic and quaternernized zinc phthalocyanine as sensitizer by sol-gel procedure.  

 

 
 

The photocatalytic performance was evaluated for both methylene blue (MB) and chromium (VI) as model 
pollutant compounds near visible (≥365 nm). The nanoparticles were characterized by X-ray diffraction (XRD), 
scanning electron microscopy (SEM), thermo gravimetric analysis (TGA) and Fourier transform infrared 
spectrometer (FTIR). In contrast to neat TiO2, ZnPc sensitized photocatalysts were highly effective on MB and 
Cr(VI) ions under near-visible light and almost total photodegradation was accomplished in a 150 minutes 
exposure.  
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One of the current global problems is the disposal of industrial and household waste, among which 
persistent organic pollutants (POPs) hold a special place, being highly hazardous chemicals. The POPs 
problem is identified by the Stockholm Convention. The most common representatives of POPs are 
organochlorine pesticides (OCPs), which are highly toxic, have a slow metabolism in natural objects, and have 
pronounced cumulative properties, accumulating in the food chain. 

The object of research in this work is the pesticide drug "Hexachlorane Dust" as a component of 
various heterogeneous systems (dust, suspension). The pesticide was irradiated on 60Со-source and an 
electron accelerator at doses of 10, 44, 100, 120, 150 and 200 kGy were used. Measurements of OCPs and 
their derivatives was performed by capillary gas chromatography, with an electron capture detector, a 
capillary column (length 30 m, ZB-5 phase), at temperature programming mode. 

The decomposition degree for gamma-HCH (the main active ingredient of hexachlorane dust) was 
found in dependence on the aggregate state of the studied samples (dust, suspension). At electronic and 
gamma exposure, it amounts to 43-86% and 7-49%, respectively. The highest degree of decomposition for 
all components of the active substance was recorded in the aqueous-alkaline suspension at irradiation with 
accelerated electrons1,2.  

Thus, we found that under the impact of electron irradiation, the main components of the 
Hexachloran Dust preparation are destroyed up to 82% of the initial concentration, which indicates the higher 
effectiveness of the electronic irradiation, compared to gamma irradiation, for utilization of organochlorine 
pesticides. 
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 Phthalocyanines (Pcs) and their derivatives, which have a system of delocalized π-electrons, have 
been studied commonly for many years due to the use of many different areas. As new multifunctional 
materials, unmetallated and metallated phthalocyanines have been widely used in the field of gas sensors1, 
liquid crystals2, semiconductor devices3, optical limiting devices4, light emitting diodes5. Microwave synthesis 
method used in phthalocyanine synthesis is an environmentally sensitive method according to traditional 
method.  
 

 
 

The aim of this work is to synthesize metallated [cobalt(II), iron(II), manganese(III)]  phthalocyanines 
bearing tetra(3-(1,5-diphenyl-4,5-dihydro-1H-pyrazol-3-yl)phenoxy) groups by microwave and conventional 
methods. The new compounds have been characterized by IR, NMR spectroscopy, electronic spectroscopy 
and mass spectroscopic techniques. In this study, microwave method has excellent color strength about 5 
minutes, also the reaction yields have increased significantly in this method according to conventional 
method. 
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Heavy metals in our environment are a great concern due to their toxicity for living organisms. Some 

heavy metals such as cadmium and lead are known as carcinogens.1 Therefore, the concentrations of these 
metals in the environment should be known and controlled. Although there are many methods in the 
literature for the determination of heavy metals, the Carrier element-free coprecipitation (CEFC) method has 
been prominent in recent years.2 A water-insoluble organic ligand, a thiosemicarbazide derivative, is used as 
a coprecipitating agent in CEFC method in order to precipitate the metal ions from aqueous solutions without 
needing any carrier element. CEFC method has a great advantage of not requiring use of any carrier element 
which causes a possible interference effect over quantitative separation /preconcentration of metal ions 
from aqueous solutions.3  

In this work, a novel CEFC method combined with Microwave Plasma–Atomic Emission Spectrometry 
(MP–AES) was conducted for the separation, preconcentration and determination of Cu(II), Pb(II) and Cd(II) 
ions in environmental matrices. MP-AES is a new method that has been used with the increasing interest in 
the determination of trace metals in recent years.4 

The method was optimized with some analytical parameters. According to the results, optimum pH 
of solution, quantity of coprecipitating agent, centrifugation time and incubation time, and sample volume 
were determined as 6.0, 1.0 mg, 10 min, and 10 min, and 200 mL, respectively. After optimization, the 
developed CEFC method was successfully applied to the some environmental samples.   
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Due to coloring properties of the synthetic organic dyes they are widely used in textile, tannery, paper 

and printing industry. Some of them are also commonly used in cosmetic as well as food and beverage 
industry. It is worth to note that some of the synthetic organic dyes are also pharmaceutically active 
substances, for instance acriflavine, crystal violet, malachite green or methylene blue which are used in 
human and veterinary medicine (legally or illegally). Their large production and widespread application areas 
cause that synthetic organic dyes permeated to the aquatic environment.  

So far, synthetic organic dyes have been determined in different environmental samples such as 
water, sediments and wild fish. Their presence in aquatic environment may lead to dysfunction in the proper 
functioning of aquatic ecosystems and pose a threat to human health. For this reason, they are considered 
as micropollutants of the aquatic environment. The toxicological properties of some of the synthetic organic 
dyes as well as pharmacological activity cause that their occurrence in water bodies should be monitored.  

The aim of the study was to estimate whether the aquatic environment is contaminated with 
synthetic organic dyes. Thus, a multi-compound method for the determination synthetic organic dyes in 
water from different sources such as drinking water, lake water, river water and wastewater was developed 
and validated. To study twenty synthetic organic dyes from five different chemical classes such as acridine, 
phenothiazine, phenoxazine, triphenylmethane and xanthene dyes were selected. Optimization of detection 
conditions for UPLC-MS/MS analysis of 20 synthetic organic dyes was conducted in the positive ion mode 
with electrospray ionization (ESI+). After that, different separation conditions were tested to finally achieved 
separation of twenty synthetic organic dyes in time less than 5 minutes on a pentafluorophenyl (F5) column 
with a gradient elution using mobile phases of acetate buffer (0.05 M, pH 3.0) and acetonitrile. Water samples 
after preconcentration and clean-up step on diol solid phase extraction (SPE) were analyzed by UPLC-MS/MS.  

A new developed multi-dye method allows for the determination of the synthetic organic dyes such 
as acriflavine, proflavine, azure A, azure B, azure C, methylene blue, new methylene blue, thionine, nile blue 
A, brilliant green, crystal violet, ethyl violet, malachite green, methyl violet, pararosaniline, victori blue B, 
victoria blue R, victoria pure blue BO, rhodamine B and rhodamine 6G in water samples at the concentration 
range from 0.3 to 1 µg/l.  
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