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‘Water underground’: real-time, continuous monitoring of
the underground water’s quantity and quality
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YInTTrust S.A., 2, Ipirou str., Ag. Paraskevi, 15341 Athens, Greece.

2Computer Science Department, University of Crete, 70013 Heraklion, Crete, Greece.

*Corresponding author: e-mail: cgeorgiou@inttrust.gr

ABSTRACT

Water resource management is one the most urgent aspects of environmental protection and sustainability policies
world-wide. Accurate, real-time remote sensing of the status of underground reservoirs is required for proper
regional planning, prevention of droughts, optimized farming etc. “Water Underground’ is a low-cost solution,
based on a combination of Internet of Things (1oT) local sensing, Edge computing, Cloud storage, web services
and Machine Learning (ML) and predictive analytics, continuously monitoring the level of underground water
and its quality. Specifically, water level is monitored via an 10T apparatus providing the Static (SWL) and
Pumping Water Level (PWL). Moreover, the quality of water is tracked via measuring the Total Dissolved Solids
(TDS), Oxidation-Reduction Potential (ORP), temperature, pH, electrical-conductivity, etc. Local processing in
the 10T device includes measurements’ transformations and robust adaptive control for the device’s actuators. The
reservoir dynamics is tracked and modeled using Cloud-based predictive analytics. The corresponding Cloud
services include long- and short-term detection of periodic trends, Drawdown (DD) patterns, prediction of SWL,
predictive maintenance via PWL tracking, etc. The overall solution has received international recognition in IBM
Challenge 2020 as top-7 finalist for Europe. The platform is currently under prototype deployment in several sites
in the Attica region of Greece.

KEYWORDS: hydrology, water management, remote sensing, predictive analytics, sustainability
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Evaluation of urban flood characteristics through the
spatial analysis of flood-related factors and flood incidents
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ABSTRACT

On October 24, 2014, a severe flood event took place in the entire Athens basin, in Attica, Greece, causing
extensive damages due to a short-duration rainfall event of high intensity. This work focuses on the analysis of
the characteristics of this specific flood event by investigating the influence of various factors on the spatial
distribution of urban flooding. These factors that are linked to flood occurrence are either static, mainly related to
the surface and structure characteristics, or dynamic, such as the rainfall depth and intensities for various durations.
All factors’ values are determined with GIS techniques and, finally, logistic regression is used to evaluate their
statistical correlation with flood occurrence. Results illustrate that several factors appear to have an impact on the
distribution of flood incidents in an urban environment to a certain degree.

KEYWORDS: GIS; correlation; Urban floods; Athens basin; spatial analysis
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Potential location of early Neolithic sites in Crete and
Cyprus: A GIS-based regional potamological approach
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ABSTRACT

This study aims to identify key locations for the potential unearthing of Early Holocene archaeological sites in the
interior of Cyprus and Crete, two large islands in the Eastern Mediterranean. We apply geographic information
system (GIS) methods, based on assumptions of environmental suitability and geographical accessibility. The
core assumption is that the first farmers colonizing almost pristine islands had a fair empirical knowledge of
morphopedological conditions suitable for their Mediterranean farming practices. Here we use the SRTM digital
elevation model (DEM) to establish the primary factor of access to water resources calibrated on the
hydrogeomorphological context of known archaeological sites on the two islands. Test zones on the central part
of Crete (pre-ceramic Knossos, 9000-6500 BP) and the foothills of the Troodos mountains in Cyprus (Khirokitia
culture) suggest potential suitable localities situated on specific terraces, ledges or footslopes perched above the
flood plains of major rivers or smaller streams. The final aim is to establish a methodology for the discovery of
new archaeological sites that is expected to contribute new data to the fragmented archaeological record of both
islands. Although this study focuses on bridging existing gaps in the early Neolithization processes in the Eastern
Mediterranean, our “potamological” (Pardé, 1949) approach is of value for any mountainous region where
hydrological resources are a key factor at the early stage of neolithization.

KEYWORDS: Aceramic Neolithic, Cyprus, Crete, GIS, hydrogeomorphology
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Penetration of tritium into ground water in the Czech
Republic

Eva Juranova*, Barbora Sedlaiova, Diana MareSova, lrena Pohlova

T.G. Masaryk Water Research Institute, public research institution, Podbabska 30/2582, 160 00 Prague
6, Czech Republic
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ABSTRACT

Tritium (PH), the radioactive hydrogen, can form naturally by interaction of the cosmic radiation with the
atmosphere, or it can be produced by human activities. In recent, tritium occurs distributed in environment in low
concentrations, which means no significant health risk, but it can be used for tracing purposes. In the Czech
Republic, tritium was monitored in ground water samples together with the samples of precipitation, using the
method of liquid scintillation analysis with electrolytic enrichment. The average value of the tritium concentration
in ground water was 0.57 Bg/Il, which is lower than the average value evaluated for precipitation (0.97 Bg/l). This
is caused by the radioactive decay of tritium in ground water, where the connection with the surface is limited.
The results of this tritium monitoring can be used for estimation of the surface influence onto the ground water
and for the assessment of ground water vulnerability.

KEYWORDS: Tritium, Radioactivity, Ground Water, Precipitation, Infiltration
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ABSTRACT

Roadsides and soil have been sampled for microplastic content in 7 locations in the Al Ain area, Eastern Region,
Abu Dhabi, UAE. The collection sites constituted residential areas and fall-out roads, but also one Wadi and the
shoreline of a man-make lake. The concentration of micro-tire particles was found to be high on the roadsides of
the residential areas. While a significant amount of tire macroparticles could be found on the roadsides of fall-out
roads, these exhibited less micro-tire particles. Here, significant amounts of micro-tires could be found off-road,
along the fallout roads, indicating, in absence of run-off water, Aeolic transport of the particles. The Wadi and the
lakeshore sites were essentially free of micro-tires, but in all sites, microfibers were found. Collection of run-off
water from roads during a rare rainstorm event showed transport of plastic microparticles both into the storm
drains as well as to the adjacent soil. High surface temperatures and extreme aridity in the summer leads to the
evaporation of small organic additives from the plastic materials leaving them dry and brittle. This leads to easy
further mechanical fragmentation of the particles.

KEYWORDS: microplastic, micro-tires, microfibers, soil
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ABSTRACT

Since 2015, there has been a legal obligation in Germany for the districts and cities to collect biowastes separately,
which are then treated in a composting plant or fermentation plant. However, in both aerobic and anaerobic
biowaste treatment, a large part of the carbon contained in the waste is released in the form of carbon dioxide
(CO2) without using the raw material potential it contains. Against the background of efforts to save climate-
relevant gases and the scarcity of natural resources, the aim of biological waste treatment should be to make better
use of the potential of bio-waste through innovations in the known treatment processes. These innovative
processes should make better use of the carbon contained in the biomass and obtain higher-quality and
economically profitable bio-based products from it, to substitute primary raw materials.

In a first step, the anaerobic process of dark fermentation initially produced short-chain carboxylic acids from
organic waste streams. This process also produces a hydrogen-containing biogas that can be used for energy. In a
secondary fermentation, the carboxylic acids are then to be lengthened and separated using a non-polar extractant.
The extended carboxylic acids then serve as platform chemicals for the manufacture of various bio-based products.

KEYWORDS: Bio-waste, anaerobic, dark-fermentation, carboxylic acids, bio-based products
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ABSTRACT

Nowadays, our lifestyle demands more electronics products, and this rapid development generated an increase in
the amount of electronic waste (e-waste). Waste printed circuit boards (WPCBs) are components in all electronic
devices and responsible for a high percentage of the total weight of the generated e-waste worldwide. WPCBs are
composed of fiberglass reinforced epoxy composites and additives. The critical step in recycling WPCBs is to
separate the non-metallic and metallic components by removing the epoxy resins.

In this work, a new method is proposed to separate the several layers of the WPCBs using organic solvents under
microwave conditions. Firstly, various solvents capable of dissolving the brominated epoxy resin from WPCBs
were selected based on the calculation of Hansen solubility parameters. All chosen solvents were tested by
microwave and then compared with methods previously described (thermostatic and ultrasonic baths). Microwave
showed to be the most efficient and rapid approach. The best conditions were WPCBs dimensions of 225 mm?
using N-methylpyrrolidone (S/L ratio of 300g/L) at 200 °C with 2 cycles of 10 min.

This method showed to be an efficient, fast and eco-friendly choice over the technologies available for
delaminating totally WPCBs into metallic and non-metallic components.

KEYWORDS: Waste printed circuit boards recycling; Microwave-assisted organic swelling; Hansen solubility
parameters; Brominated epoxy resin dissolution.
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ABSTRACT

Nothing-to-Waste is a green venture about the promotion and implementation of circular economy in the area of
Western Thessaloniki, Greece, where 24 businesses are attempting to self-manage their waste in sustainable way.
The project is being planned, implemented, coordinated and monitored by NoWaste21, a non-profit enterprise
running projects in circular economy, sustainable waste management and recycling. The project uses an integrated
approach that includes the implementation of a pilot separate collection program by setting up 29 green points
with bins for the separate collection of 6 different waste streams: paper, PET bottles, other plastics & metals and
Tetrapak packaging, electrical & electronic equipment, household batteries, and cooking oils. Concurrently, the
project includes an educational and training program of businesses and their employees to raise awareness on
circular economy principles and ensure their active participation. Preliminary findings of 2 months showed
inefficiencies and malpractices regarding the sorting of waste which over continuous communication and
education decreased significantly collecting over 6.5 tonnes of recyclable material. Best results were reported for
paper in terms of purity with most of the quantities being stocked material. As the project progresses there is a
gradual improvement in the collected quantities and the purity of the materials.

KEYWORDS: circular economy, business model, recycling

PAPER ID: CEST2021_00643


mailto:president@nowaste21.gr
mailto:efitrito@gmail.com

(0 Proceedings of the 17" International Conference on Environmental Science and Technology
. CEST 2021 Athens, Greece, 1 to 4 September 2021

Towards decentralizing the energy system: production of
bioenergy and bioproducts via anaerobic digestion

Vlachokostas Ch.>", Michailidoy A.V.%, Achillas Ch.? Moussiopoulos N.
1Dept. of Mechanical Engineering, Aristotle University of Thessaloniki, Thessaloniki, Greece

2Dept. of Supply Chain Management, International Hellenic University, Katerini, Greece

*Corresponding author e-mail: vlahoco@auth.gr

ABSTRACT

The model of circular economy has gained worldwide interest. Within its concept, biodegradable waste is viewed
as a beneficial resource that needs to be re-introduced in the supply chains. The use of raw materials, energy, and
water is also to be minimized. Undeniably, a strong link exists between the bioeconomy, circular economy,
bioproducts and bioenergy. In this light, a range of alternative options and technologies for biowaste exploitation
are currently available towards promoting bioeconomy. In this paper, a generic methodological scheme is
proposed for the development of small, medium, or large-scale units of alternative biowaste treatment, with an
emphasis on the production of bioenergy and other bioproducts. With the use of multi-criteria decision analysis,
the model simultaneously considers environmental, economic, and social criteria to support robust decision-
making. Towards validating the methodology, the latter was demonstrated in a real-world case study for the
development of a facility in the region of Serres, Greece. Based on the proposed methodological scheme, the
optimal location of the facility was selected, based on its excellent assessment in criteria related to environmental
performance, financial considerations, and local acceptance. Moreover, anaerobic digestion of agricultural
residues, together with farming and livestock wastes, are recommended to produce bioenergy and bioproducts.

KEYWORDS: sustainable management; bioenergy; decision support system; multi-criteria analysis;
bioeconomy.
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ABSTRACT

Radioactive waste is generated by the use of radioactive materials in industry, research and medicine, as well as
in nuclear power plant. The management and disposal of such waste is, therefore, a very important issue. In France,
the estimated volume for the low intermediate-level long-lived radioactive waste is around 43,000 m?® according
to the inventory at end 2018 (Andra, 2020). This category includes, among others, organic materials such as
chlorinated and fluorinated polymers, polyolefins, polyurethanes and polyacrylates. Chlorinated polymers, like
polyvinyl chloride (PVC), are one of the most used.

Under disposal conditions, PVC can be exposed to different processes of degradation and in particular to
radiooxidation process that implies the concomitant action of gamma radiation and oxygen (Colombani et al.,
2007; Decker, 1976; Miller, 1959). PVC radiooxidation leads to structural changes in the polymer such as chain
scission or cross-linking (Miller, 1959) and the main identified reaction byproducts are HCI and H; gases and
some carbonyl compounds and carboxylic acids (Colombani et al., 2007; Decker, 1976).

Most of the authors describe the radiooxidation mechanisms of the PVC matrix and less attention has been paid
to the identification of organic degradation products. Indeed, the radiooxidation of PVC induces the formation of
water-soluble molecules likely to migrate in groundwater and thus interact with disposal surrounding materials as
well as with the radionuclides. These anionic compounds can form complexes with the radionuclides present in
the waste packages (Barthelemy and Choppin, 1989; Keith-Roach, 2008; Reiller et al., 2017) and thus modify
their properties by increasing their mobility and ultimately the risk of dissemination in the environment.

This work proposes an extensive study of the organic degradation products resulting from the radiooxidation of
formulated PVC using powerful analytical techniques: thermal desorption coupled with GC-MS (TD-GC-MS)
and liquid extraction with solvents or solubilization-precipitation approach coupled with GC-MS. This was
combined with a diffusion study of these byproducts in interstitial cementitious water. The objectives are (i) to
identify the byproducts and set their kinetics, (ii) to discriminate their source (PVC polymer or additives) and (iii)
to identify leaked compounds in the solution.

Thus, pure resin (powder) and three PVC formulations (films) containing a plasticizer, diisononyl phthalate
(formulation 1), the same plasticizer and a heat stabilizer, metals organic derivatives (Ca/Zn) (formulation 2) and
an industrial PVC, containing the same type of additives and others used as lubricant (stearic acid, calcium
stearate, talc). They were exposed at different doses of y radiation from a %°Co source, to study the
formation/degradation kinetics of byproducts. Then, these P\VC samples were put in alkaline water (pH=13.3) to
simulate the storage conditions of nuclear waste.

The exhaustive analysis of PVC radiooxidation by-products was carried out in two steps. A first study on the
polymer to obtain a general insight into degradation products formed inside the matrix; then, a study on the
leaching solutions. This second study aims to determine the different families of molecules contributing to the
Total Organic Carbon (TOC) contained in the water.

The results allowed, thanks to TD-GC-MS, to highlight the increase of the concentration of total Volatile Organic
Compounds (VOC) according to the irradiation dose and PVC formulation. In addition, many compounds such as
ketones, alcohols and carboxylic acids were also identified by GC-MS. The latter, well-known as radionuclides
complexing agents, were identified and quantified in PVVC leachates, by lon Chromatography coupled to Mass
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Spectrometry (IC-MS). The impact of the PVC formulation on the type of by-products formed and identified in
the leachates was established. Pure PVC leads to byproducts resulting from the polymer chain radiooxidation such
as carboxylic acids (carbon atoms > 4) while phthalic acid was mostly produced for industrial and formulated
PVC. This formation was attributed to the alkaline hydrolysis and radiooxidation of DINP plasticizer.

KEYWORDS: PVC, radiolysis, degradation products, TD-GC-MS, GC-MS
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through end-of-waste criteria to be used as construction
materials

Kazamias K., Zorpas A.*
Open University of Cyprus

*Corresponding author: Zorpas Antonis e-mail: antonis.zorpas@ouc.ac.cy

ABSTRACT

All activities related to Oil & Gas Exploration, Production, Storage and Transportation involve waste generation
associated to potential risk to environment. Waste types are related to Exploration and Producing (E&P) activities.
These activities are: Drilling operations, Production operations, Completion operations, Work-over operations,
Gas plant operations. Many of the materials and wastes associated with drilling activities have the potential to
impact on the environment negatively. The potential impact depends primarily on the material, its concentration
after release of the biotic community that is exposed. Some environmental risks may be significant whiles others
are very low. The major impacts of great concerns are pollution of water bodies, pollution of land, as well as air
pollution. In oil-based drilling activity, the waste thar is produced is mainly treated through thermochemical
cutting cleaner to recover oil and solid fraction. Qil is be used again back to drilling activities as lubricated while
solid fraction remains unused. The article 6 of the amendment Waste Framework Directive (WFD) 2018/851, set
out a condition whereby a waste product would cease to be classed as waste if a market or demand existed for
such a substance as well that has ceased to be waste and that has not been placed on the market; or places a material
on the market for the first time after it has ceased to be waste, to ensure that the material meets relevant
requirements under the applicable chemical and product related legislation, a Waste produced from drilling
activities needs further attention. EWC are all the requirements that have to be satisfied by a material resulting
from waste to confirm that the quality of the material is such that its use is not harmful for human health or the
environment The paper focuses on the declassification of the solid fraction from the thermochemical cuttings
cleaner, to be used as construction material.

KEYWORDS: end-of-waste criteria, drilling waste, Oil & Gas Exploration, construction materials
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ABSTRACT

This work focuses on the local alkaline wastes of Estonia where different waste streams were studied for the
performance testing of the fly ash based building blocks. Fly ash from oil shale direct combustion and wood fly
ash from district heating plant were considered in the applications for utilizing both CO, and combustion residues.
These types of ashes contain Ca/Mg-oxides, silicates, or other metal oxides as candidate precursor materials for
CO; mineralization. Based on the results obtained from the performance testing of all compacted and carbonated
(both with model flue gas and 100%CO,) samples, it can be concluded that flue gas curing can be an effective
method for direct mineral carbonation of compacted fly ash blocks. The formation of carbonate phases in compact
bodies lead to an increase in compressive strength. The rate limiting impact due to the low CO2 concentration in
flue gas curing was negligible on the CO; uptake level when elevated curing pressures were applied to the fly ash
based compacts.

KEYWORDS: Fly ash, accelerated carbonation, CO, mineralization.
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ABSTRACT

Material flow analysis (MFA) allows to quantify inputs, outputs and stocks of a system and to communicate results
visually. It can be used for calculating process effectiveness, losses and for identifying critical points within a
system, being useful for strategically intervening in a corporative environment. When linked with environmental
indicators, actions to promote sustainable development and circular economy can be defined. In this study, a waste
treatment plant located in Lombardy (Italy) was selected for a case study. An inventory analysis for three
consecutive years was conducted and the MFA of the whole plant was developed. In addition, 11 environmental
indicators were calculated. During the period in study, the company processed 720x10° + 4x10° t of materials,
including metals, inorganic materials and others (e.g., plastic, cardboard, glass). The highest recovery rates were
achieved for metals (98.40 £ 6.26%). The overall percentage of materials recovered in the plant equals 78.50 +
1.81 %. The company showed high eco-efficiency (0.78 £ 0.01), low energy intensity (0.20 + 0.01 GJ/t/y) and
relatively low water input (4.65x10* + 8.14x10° t/y). Indirect emissions due to energy consumption accounted for
5.79x10% + 2.35x10% t-COxeq Which can be reduced by adopting cleaner transportation services.

KEYWORDS: Circular economy, Eco-efficiency, Solid waste management, Recycling, Environmental
indicators
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ABSTRACT

This work presents the development of magnetic carbon nanotubes (MCNTS) from plastic solid waste (PSW). For
this purpose, diverse catalytic nanoparticles based on Fe, Ni and Al were prepared by impregnation of alumina or
co-precipitation of Ni, Fe and Al nitrate salts with NH4OH, followed by calcination at 800 °C. These magnetic
nanoparticles were then used as catalysts in the growth of carbon nanotubes by chemical vapour deposition in a
tubular furnace using low-density polyethylene as carbon precursor and as representative polymer composing
PSW. MCNTs were characterized by transmission electron microscopy (TEM) and X-ray diffraction. The
morphology and dimensions of the MCNTSs were observed by TEM, concluding that large multiwalled MCNTs
were prepared with magnetic nanoparticles inside (spacing of ~0.2 nm) and with a carbon interlayer spacing of
~0.34 nm. In conclusion, the synthesis of MCNTSs from polyolefins is evidenced and can lead to technological
alternatives in the treatment of PSWs.

KEYWORDS: plastic solid waste, chemical vapour deposition, nanostructured carbons, magnetic nanoparticles,
valorization.
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ABSTRACT

Inadequate treatment of nutrient-rich waste streams originating from human activities such as agriculture, animal
breeding, urbanization, and industrialization causes an array of environmental problems. Among them are
eutrophication of surface water, nutrients and pathogens leaching into groundwater, soil acidification, and
destruction of fragile ecosystems. Moreover, food security will be jeopardized, since industrial P-fertilizers are
manufactured using phosphate rocks which is non-renewable resource that is constantly depleting. Nutrient
recovery (N and P) from wastewater matrices could be a sustainable solution to mitigate this problem. Struvite is
a crystalline mineral, which constitutes a slow-release high-value organic fertilizer, containing equal molar
concentrations (1:1:1) of magnesium, ammonium, and phosphate (struvite MgNH4PO4-6H,0), that can be
recovered from nutrient-rich wastewater streams. This presentation will focus on the optimum operating
conditions that should be applied, in order to produce high-quality struvite fertilizer from livestock wastewater.
The tested experimental conditions for struvite crystallization included: solution pH, molar ratio Mg?*: N-NH4*:
P-PO.*, temperature, added Mg-sources, retention time, and seeding-material addition. Moreover, the effect of
matrix composition is discussed. The produced struvite from each process was analyzed for its quality and purity,
which was higher than 90%, and in most of the cases the precipitate was complying with the legislative
requirements for fertilizers.

KEYWORDS: recovery, wastewater, fertilizer, struvite, nutrient.
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ABSTRACT

Lesvos island has an extensive dairy production sector, and -at present- eighteen dairy processing facilities are operating.
Efficient management of the liquid biowaste effluents has been an issue of interest since the scope is the minimization of
the environmental impact. Hydrothermal carbonization of cheese whey wastewater can be a viable option for reducing the
organic load and at the same time produce hydrochar, which is a material that can be utilized in several downstream
processes. Locally sampled cheese whey wastewater was treated in a hydrothermal autoclave reactor under subcritical
conditions, i.e., 200 °C and 20 bar. The novel 3-step evolution model is being used and validated for the specific case of
cheese whey wastewater in Lesvos and different operating conditions. The model performs a series of “char-gas” reactions
for the final calculation of the produced gases based on the hydrochar yield. The model reports ratios of hydrochar-to-gases
that are very close to the experimentally measured values. The biggest fraction of the produced gaseous products was
simulated to be carbon dioxide.

KEYWORDS: Thermodynamic modeling, Hydrochar, Biowaste, Experimental validation, Carbon dioxide
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ABSTRACT

An array of mitigation strategies has been applied over the years for toxic blue-green algae with the most recent
one to be hydrogen peroxide (H202). Hydrogen peroxide has been widely used as an alternative to copper
algaecides, and it is perceived as a more environmentally friendly option for treating surface waters. However,
dense blooms demand high oxidant causing undesirable effects to the non-targeted organisms in the aquatic
ecosystem. Slow releasing H.O, metallic granules have been used in this study as an alternative approach to direct
application of high-doses liquid H2O- application. In this study, calcium peroxide (CaO,) granules were applied
in surface water matrix (Kouris Dam, Cyprus) to examine: (a) their H.O; releasing properties with varying pH
values, (b) their mitigation efficiency on Microcystis sp. bloom in comparison with liquid H2O2, and (c) their
toxicity on Gammarus sp. in a range of concentrations. Results showed that in acidified environments granules
have higher H,O; releasing capacity. Moreover, treatment of Microcystis sp. with 0.5—2.0 g/L CaO, were efficient
to eliminate the blooms and safe on zooplankton species. All of the above, are indicative towards the potential of
CaO; treatment, however its application necessitates further investigation prior taking it to the field.

KEYWORDS: cyanobacteria, hydrogen peroxide, metallic granules, mitigation, surface water
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ABSTRACT

The aim of our work was to use advanced oxidation processes based on formation of reactive hydroxyl radicals
(OH-) due to ozonation and its combination with H,O,, Fe?* as catalyst and UV light for removal of Amoxicillin
and Levofloxacin from model wastewaters at different pHs. Removal efficiencies were monitored by TOC (Total
Organic Carbon) and COD (Chemical Oxygen Demand) measurements. Kinetics of oxidation was determined
based on two-stage consecutive reaction presuming pseudo first order kinetics. Amoxicillin degraded during
ozontion up to 33%. The most efficient was combination of Os/Fe?*/H,0,/UV (76%). In the case of Levofloxacin
removal efficiencies for were up to 83% 8. Addition of H,O. did not improve treatment efficiency, Kinetics of
degradation confirmed rapid first degradation stages of both antibiotics, while the by-products degradation was
slower. Investigated procedures exhibited potential for efficient removal of antibiotics from wastewaters.

KEYWORDS: antibiotics, biotreatability, kinetics, ozonation
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ABSTRACT

In this study, photolytic and photocatalytic degradation of two antibiotics in ultra-pure water were analyzed. A
lab-scale cylindrical reactor had its inner walls impregnated with TiO2 nanofilm for the photocatalytic
experiments. In the first step, an optimized photoreactor design was chosen based on the degradation of
ciprofloxacin (CIP) under UV-A. The impact of controlled periodic illumination (CP1) on Kinetic rates and energy
expenses was also studied. In the second step, degradation of both ciprofloxacin and sulfamethoxazole (SMX)
were analyzed at different wavelengths (UV-A and UV-C) using the photoreactor design selected in the first step.
Results show the optimization benefits of an appropriate photoreactor and CPI for photocatalysis. Each
compound’s reactivity to different degradation pathways plays a major role in the process, so a careful study of
the particularities of each system is paramount for lowering energy expenses.

KEYWORDS: Ciprofloxacin; Light-emitting diodes; Photocatalysis; Photoreactor design; Sulfamethoxazole;
Ultra-violet
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ABSTRACT

The constant development of technological processes aggravates the problem of pollution, due to a significant
change in the composition of effluents that makes necessary the development of new (and/or improvement of the
existing) treatment methods and catalytic materials. In this sense, the use of natural claysin the synthesis of low-
cost pillared clays for application as catalysts in oxidation technologies for the treatment of wastewaters are
relevant from an environmental and sustainable point of view. In this work, inexpensive natural clays from
different regions of Kazakhstan(Akzhar, Karatau and Kokshetau) were used in the preparation of pillared clays
for the catalytic oxidation of organic pollutants with H,O>. Since nitrophenols are commonly found in many types
of industrial wastewaters (e.g. plastic, pharmaceutical, paper or pesticides industries), 4-nitrophenol (4-NP) was
used asrepresentative model compound in the catalyst screening studies. The pillaring process of the targeted
natural claysinvolved the incorporation of active metals such as Zr, Znand Fe, responsible by increasing the
catalytic activity of the materials relatively to the natural clays. High conversions of TOC (85%) and of 4-NP
(100%) were obtained with the Zr-pillared clay from the Akzhar region.

KEYWORDS: Wastewater treatment, pillared clays, oxidation, catalyst, organic pollutants
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ABSTRACT

The performance of metal-free carbonaceous catalysts was evaluated in the removal of paracetamol, chosen as
model pharmaceutical micropollutant, by catalytic wet peroxide oxidation (CWPOQ). The carbon materials were
prepared from pentaerythritol tetraacrylate and divinylbenzene copolymer with bis(2-ethylhexyl) phthalate as
porogen followed by subsequent carbonization at 900 °C under N, atmosphere. The synthesized material was
grinded to powder and separated into different samples, according to its granulometry. The sample with particle
sizes between 53 and 106 um (catalyst Mon11) was further functionalized with nitric acid 5 M at 120 °C for 3 h
(catalyst Mon11F) to increase the hydrophilicity of the original material. Both catalysts revealed high activity in
CWPO, completely removing the pharmaceutical compound within 6 and 24 h of reaction at 80 °C, when Mon11
and Mon11F were used, respectively. Total organic carbon (TOC) conversion achieved values of 86.8 and 75.8%
with Mon11 and Mon11F, respectively. Adsorption tests at the same operating conditions resulted in removals of
paracetamol after 24 h around 29% for Mon11 and 11% for Mon11F, confirming the predominance of catalytic
removal of the pollutant in the CWPO runs.
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ABSTRACT

Carbon nanotubes (CNTSs) were tested as catalysts in the selective denitrification of 4-nitrophenol (4-NP) from
oily wastewater by catalytic wet peroxide oxidation (CWPQ). The CNTs were prepared by chemical vapor
deposition, feeding sequentially ethylene (E) and/or acetonitrile (A) during different times until 20 min, resulting
in samples E20, A20 and E10A10, the number denoting the time feeding of each precursor and the order of
appearance of the letter indicating the order of each precursor. The synthesized CNTs were tested in the CWPO
of 4-NP in aqueous solutions and in simulated oily wastewater (2,2,4-trimethylpentane and water) at 80 °C, initial
pH 3.5, Cane =1 g L%, Chy0, = 3.56 g/L and Ceaatyst =2.5 gL™. The catalyst A20 promoted a faster decomposition
of H,O; and a lower degradation of 4-NP in the aqueous system, whereas the catalyst E20 displayed the opposite
trend, since E20 was able to remove 99% of the pollutant and A20 only 69% after 8 h of reaction. ELI0A10 in
biphasic L-L media presented the highest conversion of 4-NP after 24 h in the oily phase (51%), followed by A20
(38%) and then E20 (25%). This tendency may be ascribed to the formation of Pickering emulsions by E10A10.
The amphiphilic characteristic of this material ensures a closer contact between the liquid phases, allowing higher
mass transfer.

KEYWORDS: Catalytic wet peroxide oxidation, 4-nitrophenol, Carbon nanotubes, Janus-structure, Pickering
emulsion.
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ABSTRACT

New mixed-metal oxides containing zinc and lanthanum were synthesized by co-precipitation. The as-prepared
nanocomposites were then calcined, and characterized by scanning electron microscopy (SEM), X-ray diffraction, FT-IR,
BET and DR analysis. The calcined sample showed a higher crystallinity, confirmed by sharper and more intensive
diffraction lines. On the other hand, a slight decrease of the band gap was found for the calcined material. The photocatalytic
effectiveness of the synthesized nanocomposite to degrade a refractory water micropollutant, named clofibric acid (CA)
was investigated in this work under ultraviolet (UV-A) irradiation. Elimination and mineralization of the target molecule
were evaluated by HPLC and TOC measurements. The influence of CA initial concentrations (3-50 ppm), irradiation time
(60-240 min), catalyst loading (20-500 mg/L), water matrix and radiation intensity were evaluated in detail. The CA was
completely eliminated just after 110 min. of reaction (10 mg/L CA concentration and 500 mg/L catalyst). Moreover, TOC
measurements showed a good mineralization (70%) under these conditions. Process efficiency was found to decrease with
increasing the initial concentration (10-50 mg/L). Obtained results demonstrated the merit of the synthesized materials to
be considered as promising photocatalysts for water purification applications.
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ABSTRACT

The occurence of cyanotoxins, produced from cyanobacterial blooms, in the aquatic environment, has been a topic
of great importance for scientists and authorities, over the last years. Cyanotoxins can greatly affect humans and
fauna, therefore, their inclusion in monitoring programmes and in regulatory measures is considered of great
significance. The target toxin of this study is cylindrospermopsin (CYN), which is an alkaloid compound,
responsible for causing multiple organs’ disorders, while being hepatotoxic and neurotoxic.

Several Advanced Oxidation Processes (AOPs), using mainly photocatalytic treatment, have been applied for the
degradation of CYN. The use of sonolysis for the oxidative degradation of organic compounds, has shown
interesting results and satisfactory efficiency in selected applications. Moreover, coupling sonolysis to catalytic
AOP systems, has shown to promote degradation efficiency and lead to improved performance facilitating a
broader range of applications.

The study of CYN’s degradation presents great scientific and regulatory interest. However, CYN is a highly toxic
compound and its analytical standards are rare and expensive, thus their use in extensive degradation research is
problematic. The use of a more abundant and low-cost model compound could be a suitable alternative. 6-
hydroxy-methyl-uracil (6-HMU) could be used as a model compound for CYN, since it contains a part of CYN’s
structure, partly responsible for its toxicity. Furthermore, 6-HMU is a stable, non-toxic and reasonably priced
substance.

In the present study, 6-HMU was used as model compound for CYN sonolytic and hybrid-sonolytic degradation.
The research objectives were (1) to investigate and optimise the parameters affecting sonolysis’ kinetics and
efficiency, (2) to evaluate the efficacy of the coupled sono-Fenton process on the degradation of 6-HMU and,
finally, (3) to detect and identify the transformation products (TPs) arising from the sonolytic degradation of 6-
HMU and to compare them with the TPs of CYN’s degradation.

The sonolytic and hybrid-sonolytic experiments were conducted in an ultrasound generator K 80 equipped with
Transducer E/805/T and ultrasound bath 5/1575, at different intensities, initial concentrations of 6-HMU, pH
values, and water matrices. The degradation of 6-HMU was monitored using HPLC-PDA, while the
concentrations of Fenton reagents were measured spectrophotometrically. 6-HMU’s TPs were identified and
detected by LC-MS/MS.

The degradation kinetics of 6-HMU sonolysis in water were mainly affected by the intensity of sonication, initial
pH and initial concentration of target compound. Initial degradation rate (r,) varied from 4,69E-05 to 1,70E-04
mmol L*s"t under different intial concentrations of 6-HMU, while at pH 10, the highest r, was observed, equal to
8,17E-05 mmol Ls?,

Hybrid sono-Fenton system was extensively studied in terms of Fe(ll), Fe(lll) and H,O- initial concentrations
individually and in combination. The addition of Fe(ll) during water sonolysis of 6-HMU, resulted in faster and
more effective degradation. Using only 10mg/L Fe(ll) increased r, (2,18E-04 mmol L's™?) was achieved.
Sono/Fe(I1)/H20; system gave very promising results, showing improved degradation rate and efficiency, with
limited consumption of reagents. The ratio Fe(l1)/H,O; that gave the most effective degradation, was 1mg/L Fe(ll)
/ 100mg/L H,03 (ro = 3,07E-04 mmol LsY).
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Determination of 6-HMU’s TPs displayed great similarities to CYN’s TPs, confirming the initial research
hypothesis that 6-HMU could be used as a model compound for the investigation of CYN’s degradation with
different treatment techniques.

KEYWORDS: Sonolysis, sono-Fenton degradation, cylindrospermopsin, 6-hydroxy-methyl-uracil
PAPER ID: CEST2021 00824

29



@ Proceedings of the 17" International Conference on Environmental Science and Technology
. CEST 2021 Athens, Greece, 1 to 4 September 2021

Silver decorated TiO./g-CsNs nanocomposites for
photocatalytic elimination of water pollutants under UV
and artificial solar light

Islam Ibrahim®?3 George V. Belessiotis!, Andreas Kaltzoglou*, Fotios Katsaros?, Tarek M.
Salam?, Polycarpos Falaras!

!Institute of Nanoscience and Nanotechnology, National Centre for Scientific Research (NCSR)
“Demokritos”, 15341 Agia Paraskevi, Athens, Greece.

2Department of Chemistry, National and Kapodistrian University of Athens, Zografou 15784, Greece.
3Department of Chemistry, Faculty of Science, Al-Azhar University, Nasr City, Cairo, 11884, Egypt.

*Theoretical and Physical Chemistry Institute, National Hellenic Research Foundation, 48 Vassileos
Constantinou Avenue, 11635, Athens, Greece.

*Corresponding author: Polycarpos Falaras, e-mail: p.falaras@inn.demokritos.gr

ABSTRACT

TiO2/g-C3N4/Ag nanocomposites were prepared and used as highly efficient photocatalysts. TiO2 nanoparticles
were first prepared using a sol-gel process, and titania herostructures with varying amounts of graphitic carbon
nitride (g-CsNa4) were created using a hydrothermal technique. Following impregnation in a silver nitrate aqueous
solution employing sodium citrate, the TiO2/gCsN4 heterostructures were decorated with Ag nanoparticles. The
prepared materials exhibit strong photocatalytic activity in both oxidation and reduction reactions. Under UV and
artificial solar illumination, the degradation of four model contaminants, methylene blue (MB), rhodamine B
(RhB), 4-nitrophenol (4-NP), and chromium(V1) (Cr*®), was examined. With degradation percentages of up to
95% for MB and 89% for RhB, an optimal condition was determined, resulting in the effective removal of dye
contaminants under UV light. Fast degradation rates for these dyes were also observed under artificial solar light.
In addition, the TiO2/gC3N4/Ag nanocomposites were successful during photocatalytic reduction of 4-NP and
Cr*6 contaminants in water, converting these hazardous compounds to a useful industrial precursor (aminophenol)
and a less toxic substance (Cr*®), respectively.

KEYWORDS: TiO2/g-CsN4/Ag nanocomposites; UV and artificial solar light; Organic-inorganic pollutants
degradation.
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ABSTRACT

Coal fly ash zeolites (CFAZs) of Na-X type were prepared by ultrasonic-assisted double stage fusion-
hydrothermal synthesis from lignite coal fly ash at two different fusion temperatures 550 and 800 °C. The detailed
surface analyses were performed experimentally using N2 physisorption technique and by applying standardized
mathematical models. CFAZs were studied for their carbon capture potential at 5.5 MPa regarding their
application in a pressure-swing CO; adsorption process. CO loaded CFAZs were investigated by weight analyses,
Fourier-Transform Infrared (FTIR) and Thermal Gravimetric Analyses (TGA). FTIR reveals vibration modes
typical for the zeolite Na-X framework, physically attached CO, molecules and small amounts of carbonates. The
adsorption capacity toward CO, measured by weight analyses and TGA reaches 385 mgCO2/gCFAZ. Higher
carbon capture ability was found at CFAZ prepared with a pre-fusion stage at 800 °C, despite its the lowest specific
surface area. A favourable effect of the increased content of mesopores in the CFAZ framework on the CO;
adsorption at elevated pressures has been established.
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ABSTRACT

As climate objectives are far from being reached under the prevailing policies, more concrete actions should be
undertaken, and all possibilities should be exploited. Land-based mitigation potentials are emerging as a cost-
effective mitigation prospect. CO; sequestration is an essential ecosystem service offered by tree cultivations
once properly managed. Tree-based mitigation potentials should be identified, evaluated and enriched. The
present study aims at developing a framework for assigning an economic value to the climate change mitigation
potentials arising from tree cultivation. Such values could enrich the design of coupled agriculture climate policies
by offering farmers appropriate incentives to adopt climate objectives.

KEYWORDS: Carbon farming; Climate change mitigation; Common Agricultural Policy, Ecosystem Valuation;
Voluntary markets.
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ABSTRACT

The high anthropogenic activity of recent centuries has led to an urgent need to improve CO; capture and
sequestration technologies. In this context, microalgae systems have gained importance, thanks to their high
photosynthetic efficiency and the many applications to which they can be destined. For this reason, a new
photobioreactor prototype was developed, consisting of two interconnected units: a photostage loop, composed
by fluorescent lamps and two parallel alveolar flat-panel, and an obscured tank in which culture mixing is
achieved. The photobioreactor is also equipped with a system of sensors that allows to control all the growth
parameters of the culture and a system to control the CO; flow rate introduced. In this study a series of parameters
were monitored to characterize the photobioreactor both as regards the hydraulic and the luminous parts.
Furthermore, a series of biological tests were carried out using the alga Acutodesmus obliquus to verify the growth
system under different hydraulic conditions (4+18 L min) and the CO, removal efficiency of this microalgal
species.

The next phase will be to try to optimize the photobioreactor from an energy point of view in order to maximize
the efficiency of the entire system.

KEYWORDS: Acutodesmus obliquus, photobioreactor, CO; biofixation, artificial light.
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ABSTRACT.

The "EXCELSIOR" H2020 Widespread Teaming Phase 2 Project titled ERATOSTHENES: EXcellence Research
Centre for Earth SurveiLlance and Space-Based Monltoring Of the EnviRonment is funded by the European
Union’s Horizon 2020 research and innovation programme under grant agreement No. 857510 for a 7-year project
period to establish a Centre of Excellence in Cyprus. The Government of the Republic of Cyprus is providing
additional resources to support the establishment of the ERATOSTHENES Centre of Excellence (ECoE). The
ECoE seeks to fill the gap by carrying out spaceborne Earth Observation (EO) activities in the Eastern
Mediterranean and becoming a regional key player in the Earth Observation sector. The ECoE as a Digital
Innovation Hub adopts a two-axis model, where the horizontal axis consists of three Thematic Clusters for
sustained excellence in research of the ECoE in the domains of Atmosphere and Climate, Resilient Society and
Big Earth Data Analytics, while the vertical axis consists of four functional areas: Infrastructure, Research,
Education, and Entrepreneurship. This paper presents existing state of the art research examples within the Centre
that deals with the integration of earth observation and geoinformation for monitoring systematically the
environment in the areas of Agriculture monitoring, Atmospheric monitoring and Disaster risk reduction in terms
of earthquakes and landslides, fires and floods.

KEYWORDS: EXCELSIOR, ERATOSTHENES Centre of Excellence, Environmental Monitoring, Earth
Observation, Geoinformatics
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ABSTRACT

Climate adaptation remains low on political agendas at the local level in most developing countries despite the
reality of impacts being experienced already and a projection of the worsening of same. While the factors that
account for the lack of climate action by local governments are countless, politics is the heavy hand behind it all,
mediating both policy and the allocation of funds. This study sought to evaluate the awareness of relevant actors
in AND on climate change and assess the extent to which they participate in planning. The study also sought to
assess the extent to which adaptation policies are captured and budgeted for in the AND District Medium-Term
Development Plan (DMTDP) and Composite Budget (CB) (2018-2021). The study took on a concurrent nested
mixed methods approach as quantitative data on adaptation policies budgeted for in the DMTDP supplemented
the vast qualitative data collected through interviews and semi-structured questionnaires. It emerged that while
climate change awareness is appreciable among actors, there is lack of consensus on who should initiate climate
action at the local level. 41% of the broad policies in the DMTDP also directly align with strategies adopted in
Ghana’s Nationally Determined Contributions.
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ABSTRACT

In view of the EU decarbonization policy implementation, the Greek government has recently decided the
permanent retirement of lignite based thermal power stations (TPS) of West Macedonia, being in operation since
the 70’s. For the last fifty years, the Public Power Corporation has undertaken the responsibility to run the quarries
and the thermal power stations offering almost 15000 direct and indirect job positions. In this context and despite
the significant environmental impacts in the wider area, the lignite extraction and the operation of the TPS of
Ptolemaida, Amintaio, Kardia and Agios Dimitrios have been the major economic activity of the entire prefecture
for the last five decades. Although the Greek government has prepared quite ambitious plans to financially support
the local communities and to encourage public and private investments, local societies are quite anxious about
their future. To this end, the present work not only investigates the energy transition of the West Macedonia but
also analyzes the attitude of the local people towards the radical changes anticipated in the near future. Emphasis
is put on examining the answers of young scientists, most of them expecting to work in the energy supply chain
of the under retirement TPS. The results of this analysis are quite interesting and underline the danger of significant
immigration and brain drain for the area, while the involvement in planned energy installations may also be a
serious alternative solution.
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ABSTRACT

Urbanization interacts with climate change through the way cities are organized and built (land cover/ land use,
urban morphology). Increased energy consumption and consequently CO; emissions, combined with emissions
from city functions (urban metabolism, anthropogenic heat sources) intensify urban climate change. The effects
from more frequent extreme weather events and natural disasters etc. are already observed in cities in multiple
spatial and temporal scales. Especially for the Athens basin, there has been an urban expansion of 28% from 1987
to 2010, a burden on human thermal comfort and a deterioration of the thermal environment in the suburban areas
leading to social and economic inequalities within the urban complex of Athens.

The above highlight the necessity to develop an Urban Resilience Indicator (URI) as well as its spatial and
temporal mapping over the Athens Basin. The indicator is based on the use of Earth Observation and census data
and it allows the identification of urban units that exhibit limited resilience to climate change and the related
factors. Moreover, the URI mapping will allow the identification of specific interventions that enhance resilience
to climate change and the drafting of comprehensive plans for adapting and mitigating urban climate change.

KEYWORDS: climate change, urban resilience, GIS, remote sensing
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ABSTRACT

Coal fly ash zeolites (CFAZ) of Na-X and Na-Ca-X types were synthesized using as raw materials fly ashes
generated by the combustion of lignite from various deposits with low and medium limestone content. It has been
found that CFAZs with higher calcium content superior those containing less calcium with respect to their ability
to capture CO2. This provoked our interest to elucidate the role of Ca in the CO2 adsorption process. CFAZs of
Na-X and Na-Ca-X types were investigated in dynamic CO; adsorption cycles, as the thermal regeneration of the
adsorbents is carried out at low temperatures at which only the physically adsorbed molecules can be released.
Desorption was investigated by thermogravimetric TG-DTG analyses over a wide temperature range.
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ABSTRACT

In this study a model that comprises of factors linked to the resilience capacity of small and medium-sized
enterprises (SMEs) to flooding is tested. A sample of 343 enterprises from flood-prone areas was administered a
structured questionnaire on cognitive, managerial and contextual factors that influence the ability to shape
effective responses to flood challenges. Structural Equation Modeling is employed to identify associations
between the various observed items forming the individual latent sub-constructs, as well as the associations
between these latent sub-constructs with the flood resilience capacity construct (FRCI). Findings reveal that the
major contributor to the FRCI is the sub-construct of ‘behavioral/managerial’ factors (beta = 0.893; p-
value<0.001). Moderate associations are observed with the ‘cognitive’ factors (beta = 0.157; p-value<0.1),
whereas no associations are found with the ‘contextual’ parameters linked to FRCI. Through the proposed
approach, an analytical framework is set forth that will help standardize such assessments with an overarching
aim of reducing the vulnerability of SMEs to flooding. This is achieved by identifying major internal and external
attributes explaining the resilience capacity which is particularly important given the limited resources these
enterprises have at their disposal and that they tend to be primary sources of vulnerabilities in supply chain
networks.

KEYWORDS: Floods; SMEs; organizational resilience capacity; structural equation modeling.
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ABSTRACT

Rural depopulation as well as the intensification of farming systems in southern Europe have led to important
changes in landscape and the ecosystem services they provide. Indoors livestock production is translated into a
reduction or absence of grazing which ends up with a rapid expansion of bushes and extensive processes of natural
forestation. This causes loss of biodiversity and accumulation of biomass fuel increasing the risk of big fires and
therefore negatively affecting these lands.

Within the Open2Preserve project, different regional pilot experiences (France, Spain, and Portugal) were
established. These pilots aimed at combining an initial prescribed burning to enhance forage quality followed by
a grazing to both reduce fire risk and increasing the economic return of farmers, while reducing mechanical costly
clearances to be developed there. We aim at evaluating the effect of horse grazed and un-grazed areas on
greenhouse gases (GHGSs) emissions in a mountain area of the Galicia region (NW Spain) after prescribed burning
implementation A monitoring of GHG (CH4, N2O and CO,) soil emissions during 16 weeks along the year 2020
was carried out.

KEYWORDS: Understory, fire control, grazing, shrubland.
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ABSTRACT

The over-domineering of political policies aimed at perpetuating power means issues of social interest such as
climate adaptation capabilities are often relegated to the background. Thus, the success of adaptation efforts often
hinges ultimately on the nature of institutional robustness and willingness to commit to the provision of adaptive
capacity building at the local level. The objectives of this study were to assess the impacts of climate variability
and change on the agricultural and health sectors in AND and assess the adaptive capacities of the same sectors.
The study approach was mixed methods. Qualitative data was collected through interviews while quantitative data
was consulted from weather data, DMTDP, CB, AAPs, crop yield data and OPD cases data. The magnitude of
identified climate change impacts was analyzed using the formular, Magnitude= MEco+Menv+MSoc /15 x 100.
The adaptive capacities of the key sectors were assessed using the Adaptive Capacity Wheel framework. The
study revealed that rainfall, temperature and wind speed have increased in AND. This has led to a number of
negative impacts with floods being the most devastating. Also, while the adaptive capacities of both the
agricultural and health sectors need improving, the health sector has the better robustness.

KEYWORDS: adaptive capacity, local government, local institutions, climate change, impacts, agriculture,
health

PAPER ID: CEST2021_00362



(7

Proceedings of the 17" International Conference on Environmental Science and Technology

. CEST 2021 Athens, Greece, 1 to 4 September 2021

SESSION 6 - HEAVY METALS IN THE ENVIRONMENT

Thursday 2 September - morning

43



@ Proceedings of the 17" International Conference on Environmental Science and Technology
. CEST 2021 Athens, Greece, 1 to 4 September 2021

On the geochemistry of Gialova lagoon, SW Peloponnesus,
Greece

Papakonstantinou M., Sergiou S., Dimas X., Fakiris E., Christodoulou D., Geraga M., and
Papatheodorou G*

Laboratory of Marine Geology and Physical Oceanography, Department of Geology, University of
Patras, Greece, 26 504.

*Corresponding author: e-mail: gpapathe@upatras.gr

ABSTRACT

The spatial distribution of lithological characteristics, organic carbon and major / trace elements was studied in
the surface sediments of the Gialova lagoon, a shallow water lagoon (<1.0 m) which is located at southwestern
Peloponnesus (Greece). The sediment samples were collected on the basis of a detailed bathymetric map and the
backscatter properties of the lagoon floor acquired using high resolution side scan sonar on board of an Unmanned
Surface Vehicle (U.S.V.). Four main geochemical phases were identified based on the elements — grain size —
organic carbon associations. Geoaccumulation index (lgeo) was estimated for heavy metal concentrations showed
low to moderate contamination for Mo, Pb, Ni, and Cr.

KEYWORDS: Lagoon, sediments, heavy metals, Igeo
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ABSTRACT

While selenium (Se) has been demonstrated to be essential for the optimal growth of freshwater microalgae
Chlamydomonas reinhardtii, exposure to elevated concentrations of selenite (Se[lIV]) or selenate (Se[VI1]), the two
major aqueous forms of Se, induce cell toxicity. In this study, Chlamydomonas reinhardtii (cc.1690) cells have
been grown in the presence of Se[VI] at increasing concentrations of 20, 50, 100 and 150 pM. Se determination
obtained using ICP-MS upon cell digestion revealed that the uptake of Se follows a linear pattern with Se amounts
determined at 10.7 and 103.6 fg per cell for the 20 and 150 uM incubation, respectively. In order to gain further
information on the protein-bound cell internalized Se, size-exclusion chromatography coupled to ICP-MS (SEC-
ICP-MS) was employed. Results demonstrated that an average 41% + 6% of the uptaken Se, for all incubation
concentrations, is protein-bound, while the existence of a low intensity chromatographic peak adjacent to the
elution time of inorganic Se suggests the incorporation of Se into smaller biomolecules such as Se-cysteine and/or
Se-methionine. Mass spectra from the direct lipidomic analysis of cells, obtained using desorption ambient mass
spectrometry (EASI-MS), demonstrated a higher degree of saturation for 2 classes of membrane lipids, i.e.,
phosphatidylglycerol (PG) and sulfoquinovosyl diacylglycerol (SQDG), suggesting that reorganization of cell
membrane lipids is taking place upon cell interaction with increasing amounts of Se[VI].
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ABSTRACT

Chromium ore processing residue (COPR) still contains considerable chromate which can lead to groundwater
contamination at uncontrolled dumpsites. The alkaline pH and presence of portlandite introduced in the high-lime
roasting render COPR a potential CO,-trap. To assess whether this feeds back on chromate mobility, fresh COPR
samples from two Indian production sites for leather tanning salts were examined. Carbonation was performed at
near atmospheric pressure and 100 vol.-% CO; for 48 h. The pH, electric conductivity, chromate and bulk anions
were determined in aqueous batch leachates of the carbonated and native samples. In addition, the latter were
spiked with Na,COs3 and titrated with HNO3 to the pH observed in the carbonated material to distinguish mere pH
effects on chromate release from carbonation. The samples sequestered up to 5.0 wt.-% CO,, decreasing the pH
and increasing chromate release by up to 270 %. The mobility enhancement was stronger in the carbonated than
the pH-adjusted samples. Weathering of COPR and the concomitant uptake of CO, may thus increase the risk of
groundwater contamination at COPR dumpsites.
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ABSTRACT

Pavements constructed from conventional cement blocks absorb solar radiation during the day and release it into
the atmosphere at night. In contrast, cool cement blocks reflect sun’s radiation back to the sky, reducing their
surface temperature and, thus, mitigating the heat island effect. Cement block pavements in contact with rainwater
or snow will produce leachates during their service life, which may affect soil, surface water and groundwater
quality. Therefore, the objective of this work was to determine and compare the leaching behaviour of heavy
metals from conventional and cool cement blocks using the tank leaching test as a function of pH, according to
method CEN/TS 14429. The results showed that leaching was higher at low pH and decreased with increasing pH
for all metals. The extent of leaching varied from metal to metal as a function of pH. Since some limits for inert
waste landfill are exceeded, disposal of both the cool and conventional cement blocks to non-hazardous waste
landfills should be permitted. Leaching of cool materials is similar with that of the conventional ones as a function
of pH.

KEYWORDS: cool materials, leaching, cement pavements
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ABSTRACT

The urban environment is a complicated system where various anthropogenic sources contribute to the
accumulation of metals in soil, leading to potential negative environmental effects. Within this context, we
performed single and sequential extractions in contaminated soil from the industrial area of VVolos. The objective
was to understand how Pb and Zn oral bioaccessibility was related to different pools in soil based on sequential
and 0.43 M HNO; extractions. Pb was principally found in the reducible fraction (F2;15-76%), followed by the
residual (F4; 9-54%) and the oxidizable (F3; 6-54%), whereas the acid soluble fraction was of minor importance
(F1; 2-15%). Zn fractionation was dominated by the residual fraction (20-73%), followed by the oxidizable (10-
49%) and the reducible (5-38%). Significant correlations were found between Pb and Zn bioaccessibility and the
sum of fractions F1, F2 and F3 (0.50 for Pb and 0.86 for Zn, p<0.01), indicating that the applied bioaccessibility
solution preferentially targeted the mobile fraction of Pb and Zn in soil. HNOgs-extractable Pb and Zn were highly
correlated to bioaccessible Pb and Zn (0.80 and 0.93 respectively, p<0.01), suggesting that the HNO3z can
determine the oral bioaccessibility of Pb and Zn in urban soil influenced by industrial activities.
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ABSTRACT

Mercury (Hg) is an environmentally hazardous metal and a priority element in Mediterranean environmental
monitoring. Hg is a priority pollutant in the main pieces of European legislation pertaining to the marine
environment (the Marine Strategy Framework Directive - MSFD and the Water Framework Directive WFD).
Despite the environmental importance of Hg there is limited knowledge on levels in Greek waters. The Laboratory
of Environmental Chemistry (LEC) analyses very low Hg concentrations (above 0.5ng/L) using state of the art
equipment in clean room facilities and participates in the national WFD coastal zone monitoring since 2012 in
collaboration with the Hellenic Centre for Marine Research (HCMR).

This paper presents the first attempt to evaluate Hg levels in the coastal waters of Greece in the last 8 years (2012-
2020) and identify trends and spatial patterns. The Hg levels measured in all areas were well below the European
Legislation threshold of 70ng/L (EC 2013/39). Increased levels of Hg were found, as expected, near the major
cities of Greece (Athens, Thessaloniki) and the major rivers of Northern Greece as well as in some of smaller
ports.
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ABSTRACT

This study aimed to investigate the Cd-removal efficiency from the soil by rapes (Brassica napus L.) under
changing climate conditions, i.e. elevated temperature and CO, with or without additional drought stress. As
photosynthesis is the most important primary metabolic process, determining plant growth, Cd-phytoextraction
performance was evaluated through the changes in chlorophyll a fluorescence (ChlF) parameters that are widely
used to quantify abiotic stress responses. The results showed that, with the less affected photochemical quantum
yields and better general physiological state of PSII, well-watered rapes grown under elevated temperature and
CO; conditions produced significantly higher harvestable biomass and extracted significantly higher Cd content
from the soil than those grown under ambient temperature and CO, conditions. Drought fully negated this gain;
however, Cd-phytoextraction performance by rapes under the combined impact of elevated temperature, CO and
drought was not related to the changes of selected ChlF parameters, suggesting other restrictions to photosynthesis
under additional drought stress than the reduced photochemical activity due to the decrease in electron transport
flow.
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ABSTRACT

Lake Ohrid is located in the Balkan Peninsula in South East Europe and it is shared between Albania and
Macedonia. Formed in the tertiary period between 3.5 and 4 million years ago, Lake Ohrid is considered as one
of the oldest lakes in the world, with numerous freshwater native and endemic organisms. Heavy metals enter in
the lake through several pathways, mainly due to the pedo-geological processes of ultramafic soils and mining
activities around the lake.

This study aims to quantify the origin, the spatial distribution and the level of pollution caused by heavy metals
in the soil, sediments and water of Lake Ohrid catchment. The soil, water and sediments samples were collected
in November 2020. They were taken in six selected sites around lake.

The results showed that the concentration of Fe, Cr, Ni, Co and Mn in soils samples that have ultramafic origin or
are near dump sites was high, typical for ultramafic soil. The lake surface water was found to have low levels of
heavy metals, except for nickel concentrations being higher in Memelisht, Hudenisht and Pojske, that are
ultramafic areas. Sediments contained very high levels, mostly near ultramafic sites, and mineral dump areas with
concentrations ranging 414-1333 mg/kg for Ni, 175-416 mg/kg for Cr, 101-163 mg/kg for Co, 233-600 mg/kg for
Mn. and 13-40 g/kg for Fe. Sequential extraction of metals demonstrates that Nickel concentration in the
sediments varies from 10 to 15 mg/kg in sampling stations near ultramafic areas and mineral dump areas. Thus,
the ultramafic substrate and mining activities presented a potential toxic risk in Lake Ohrid catchment.
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ABSTRACT

The development of resilient and sustainable cities emerged as a solution to tackle the several challenges arising
from the exponential growth of urban areas population worldwide. The implementation of environmental
technologies represents a solution to minimize negative impacts of crowded cities on the environment and human
health. The research presents and discusses the applications of advanced and innovative cutting-edge technologies
to develop sustainable, green and resilient cities. The study is carried out by distinguishing environmental
technologies (ETs) on four principal sectors: water and greywater, air pollution, municipal solid waste and
mobility. For each technology the strengths and weaknesses are analysed and pointed out. The application of the
principal technologies evaluated with reference to real cases study of metropolitan area were highlighted. The
work contributes to the development of sustainable cities, providing useful information to support urban planners
and policymakers in order to minimize environmental pressures and improve the way they operate.

KEYWORDS: sustainable development goals, climate change, urban agriculture, renewable energy, natural
resource conservation.
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ABSTRACT

The resources on the planet are not unlimited and special attention has been paid to alternative energies in recent
years. Alternative (or renewable) energy are all those energy sources that do not come from fossil fuels (coal, oil
and natural gas). To date, wind and solar energy are the main sources of renewable energy on which huge
investments has been made in recent years. However, many of these plants are no longer functional and need to
be disused or upgraded. The aim of the following study is to show a technical and economic analysis carried out
on some alternative energy plants, focusing on the social, economic and environmental aspects.

In particular, the different possible scenarios were analyzed, in which the principles of reuse and recycling were
applied, where the different plants from renewable sources were given a new life.
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ABSTRACT

Cyprus is an insular European Union member state. It is energy isolated and mostly depended on imported fossil
fuel. Moreover, its energy planning is affected and guided by relevant European strategies as well as sustainability
targets of the United Nations. Although a significant renewables potential, especially solar energy, is available,
the country barely fulfills relevant share targets. Furthermore, offshore indigenous natural gas reserves, have been
recently detected, but it is not clear, when their exploitation will be possible. Additionally, cable and pipeline
interconnection projects are discussed and planned for the island, but major investments are needed in order these
to be implemented. In this framework, this work investigates and evaluates the Cyprus energy strategic planning,
the realities and options. According to the available data, government energy planning and the present energy
system status, three different energy planning scenarios for the country are formulated. These are evaluated, by
implementing two separate sustainability evaluation methods. One combining Political, Economic, Social,
Technical, Environmental and Legal (PESTEL) and Strengths, Weaknesses, Opportunities and Threats (SWOT)
analysis with Multicriteria Evaluation. And one which implements a Life Cycle Analysis based analysis. Further
to the results, conclusions for the most sustainable scenario and recommendations are formulated and discussed.
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ABSTRACT

The demand for natural resources has increased exponentially due to the consistent growth of the global population
and urbanization. This has resulted to considerable environmental challenges that are potentially affecting the
global sustainable development goals. Therefore, it is important to develop sustainable strategies to manage urban
wastes as well as produce and utilize energy. Flammable gases being generated from the sewage systems can be
a prospective renewable resource of energy. However, existing studies suggest that the potential of sewage gas
utilization for energy production has not been explored effectively. This paper focuses on identifying key design
elements of sewage systems in an Anaerobic Digester (AD) to optimize the process of conversion of human waste
into energy source. The paper uses a Kinetic model to describe the fermentation process and thus evaluating the
effect of key parameters on biogas (specifically methane) gases production in an anaerobic digester environment.

KEYWORDS: Flammable Gases, Methane, Renewable Energy, Biogas, Sewage System.
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ABSTRACT

This study analyzes the possibility of assimilating some fractions extracted from the shredder light fraction (SLF)
to a solid recovered fuel (SRF). Italian Ministerial Decree D.M. 22/2013 fixes the criteria for the assimilation in
the compliance of three parameters (heating value and chlorine and mercury content) and a number of heavy
metals with threshold values. A sample of SLF underwent a product composition analysis. The results
demonstrated that polyurethane foam (PUR) and heavy textile were the most abundant fractions, with 46.0% and
23.5% by weight (b.w.) respectively. Because of their size, amounts equal to 50% b.w. of PUR and to 75% of
heavy textile could be separated by using a 150 mm sieve. The mixture of the separated products had a net heating
value of 25.7 kJ/g, that made it suitable to be classified as a first class SRF. The content of heavy metals was well
below the threshold values fixed by D.M. 22/2013, with the only exception of nickel, the concentration of which
in the mixture of the two products was 40 mg/kg, 33.3% higher than the threshold value. The results of the analyses
and tests demonstrated that PUR and heavy textile were good candidates to be assimilated to a SRF and,
furthermore, they could integrate the conventional fuel in cement factories, foundries or other thermal plants.

KEYWORDS: shredder light fraction (SLF), sieving, heavy metal, net heating value, thermal valorization
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ABSTRACT

A more environmentally friendly replacement for SFs must be found for medium voltage switchgear, as a change
in European regulations will come into force soon. The mixing process of alternative binary and ternary gas
mixtures is studied, which are made up of the hydrofluoroolefin HFO-1336mzz(E) (Cs4FsH2) and the
heptafluoroisopropil trifluoromethyl ketone (CsF100), using dry air or Ny as carrier gases. The mixture's
monitoring, meaning the evolution of the concentration concerning time and position, is carried out by UV-VIS
spectroscopy technology in a gas chamber that has been designed to be analogous to a medium voltage cell. The
mixing process is described using a mathematical model that considers molecular diffusion, Fick’s Law, and
natural convection, the effect of gravity. This work aims to configure a tool for predicting the dynamics of gas
mixtures of different components, estimating the diffusivities of the mixture's components, and analyzing the
behaviors derived from the use of different concentrations.

KEYWORDS: Global warming potential; Dielectric strength; Gas mixing modeling; Gas diffusivity;
Multicomponent mixing.

PAPER ID: CEST2021_00237



(0 Proceedings of the 17" International Conference on Environmental Science and Technology
. CEST 2021 Athens, Greece, 1 to 4 September 2021

Decomposition products of 1,3,3,3-tetrafluoropropene and
perfluoro-(3-methylbutan-2-one) gas mixtures in medium
voltage electrical switchgear. Alternatives to SF6

Alonso M.L?, Alonso R.M.}, Espinazo A.2, Lombrafia J.1.%, I1zcara J.2, Izagirre J.3

LAnalytical Chemistry Department, Chemical Engineering Department. Faculty of Science and
Technology, UPV/EHU, Barrio Sarriena s/n, 48940 Leioa, Bizkaia, Spain.

30Ormazabal Corporate Technology. Parque Empresarial Boroa, Parcela 24, 48340 Amorebieta-Etxano,
Bizkaia, Spain.

*Corresponding author: e-mail: marialuz.alonso@ehu.eus

ABSTRACT

In this work, binary and ternary gas mixtures of 1,3,3,3-tetrafluoropropene, HFO-1234ze(E), and perfluoro-3-
methylbutan-2-one, CFsC(O)CF(CF3)2, with CO; and synthetic air, are presented as alternatives to SF6 in medium
voltage electrical equipment. They were used in four medium voltage switchgear cubicles replacing SF6 gas. After
a period of time under permanent 30 kVV AC voltage, gas mixtures samples were extracted and analyzed at the
same day by a validated methodology based on gas chromatography coupled to mass spectrometry (MS) and
thermal conductivity (TCD). CF. (tetrafluoromethane), C,Fs (hexafluoroethane), CsFs (hexafluoropropylene),
CsHF7 (1,1,1,2,2,3,3-heptafluoropropane), CHF, (difluoromethane) and cis and trans-CsHaFs (1,3,3,3-
tetrafluoropropene) have been identified as decomposition products in these gas mixtures. The most abundant
decomposition products identified in mixtures (CsHF7 and CsFg), water and CO content have been quantified
using commercial gas mixture reference standards. The toxicity and global warming of the analyzed compounds
are evaluated to determine the best mixture of those exposed in this study.
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ABSTRACT

As installed photovoltaic panels (PVP) approach their end of life, the need for a sustainable recovery plan becomes
imperative. This work aims to reuse Silicon from End-of-Life PVP as a potential catalyst/photocatalyst for
wastewater treatment. PVPs were pretreated thermally (550°C for 30 min). The resulting mixture of glass, silicon,
electrodes, and ash was separated into different fractions in a trommel. Recovered Silicon flakes were washed
with water, acetone, HNO3, and HF in order to obtain pure Si. Then Si was etched through a single stage Ag-
assisted Chemical etching process and doped with copper. Doping was performed in aqueous HF solutions
containing CuSO4. Photocatalytic reduction of Cr(\V1) in the presence of 5mM citric acid was carried out in a 600
mL batch reactor irradiated by a Xenon 150W arc lamp as well as under dark conditions. It was found that in the
presence of 1.2 g/L of the Si catalyst, Cr(V1) at an initial concentration of 15 mg/L can be reduced below detection
limit (>99%),under dark conditions in 90-240 min, depending on the pH of the solution. Irradiation, however, was
shown to inhibit the process, contrary to previous reports that had not examined catalysis in the dark.

KEYWORDS: Hexavalent Chromium reduction; Photocatalyst; Photovoltaic panel; Silicon Recovery;
Wastewater treatment
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ABSTRACT

A mixed microbial culture (MMC) of poly-hydroxy-alkanoates (PHAS) producers was developed in a draw- fill
reactor (DFR) subjected to sequential nitrogen/carbon limitation stress using short chain fatty acids (SCFAS) as
carbon source. The distribution of microorganisms was analyzed in the beginning of the process and after six
weeks of limitation, in order to verify the domination of PHA producers in the consortium. The potential of the
enhanced MMC for production of co-polymers was then evaluated in batch mode using synthetic media. The
parameters tested were the C to N ratio (C/N), the propionate to butyric ratio (prop/but) and the initial pH (pHin).
It was shown that the type, yields and productivity of PHAs was highly affected and the optimal yield, 40 %
PHAs/dry cell weigh (DCW) (w/w), was achieved for a C/N of 200 (w/w), prop/but 10/90 (mol/mol) and pHin,
7.5. The MMC was further assessed for the production of PHAs from acidified sugary wastewater (ASW)
containing SCFAs, sugars and lactate at different ratios. PHAS were solvent-extracted from the microbial biomass;
they were further analyzed in terms of their chemical composition, via *H-NMR and *C-NMR, their structure at
molecular level via Attenuated total reflectance — Fourier transform infrared spectroscopy (ATR-FTIR), and their
thermal properties, via differential scanning calorimetry (DSC). It was shown that in all cases, P(3HB-co-3HV)
was produced with T, ranging from 170,0 to 164,1 °C.

KEYWORDS: poly-hydroxyalkanoates, co-polymers, mixed cultures, nutrients limitation, DSC, ATR-FTIR,
NMR.
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ABSTRACT

The efficient management of anaerobic digestion effluents (ADEs) from biogas plants has raised increasing
environmental concerns, as a result of their high content in nutrients, mostly in the form of NH4- and PO4-. Their
discharge to farmlands is restricted due to irrigation guidelines, while nutrients represent valuable sources for
microalgae cultures. In this study, the green microalgae Chlorella sorokiniana, isolated from anaerobic digestate,
was cultivated in diluted ADE and BG-11 as reference medium, both in flasks and in a 20 L tubular airlift
photobioreactor (PBR). Biomass productivity and pollutants removal rate were examined under different CO;
atmospheres and sample dilution in lab-scale experiments, in order to identify the impact of the culture conditions
on nitrogen assimilation by microalgae and to determine the critical variables for process scale-up. The culture
growth was further studied in the PBR system, in batch and continuous operation mode, using an ultrafiltration
membrane for efficient biomass harvesting. As expected, a higher growth rate was achieved in BG-11 than ADE
due to the chemical nature of the effluent. However, efficient ammonia nitrogen removal was observed in the
wastewater sample, reaching up to 90%, proving that microalgae cultivation represents a challenging method,
combining the simultaneous nutrients recovery and excess biomass production.

KEYWORDS: Microalgae; anaerobic digestion eggluents; nitrogen recovery
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ABSTRACT

Floating treatment wetlands (FTWSs), have been recognized by many researchers for their efficiency in removing
pollutants and thus improving wastewater quality. Despite their wide use for treating various types of wastewater,
little is known about their efficiency in greywater treatment. In this study, ten FTWs planted with climbing and
ornamental plants were examined for the performance of greywater treatment in the island of Lesvos, Greece.
More specifically, Canna indica an ornamental flower plant and Hedera helix an ornamental climbing plant, were
established in a pilot scale FTWs experiment, under natural weather conditions. The main operational variables
in the experimental set-up design of the FTWSs were (a) the presence /absence of plants, (b) the use of two different
floating mats (polypropylene, geotextile), and (c) the use of two different water depths (30 cm and 40 cm). The
determination of the optimal pollutant removal and plant growth regarding the different variables was investigated.
In parallel, plant growth traits as well as water quality parameters were measured on a biweekly basis.

KEYWORDS: floating treatment wetlands, ornamental plants, greywater treatment, Canna indica, Hedera helix,
constructed wetland
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ABSTRACT

Phenolic compounds are widespread in wastewater from various industries. Since the phenols are potentially carcinogenic
for humans and hazardous for the environment, their presence in wastewater raises concerns. In this paper electrooxidation
process was used for treatment of synthetical prepared wastewater containing phenol. Initial phenol concentration in
wastewater was 50 mg/L with addition of different supporting electrolytes (NaCl, Na;SQOs, H2SO4). The treatment was
performed in a batch electrochemical reactor at constant current density of 20 mA/cm?. Boron doped diamond (BDD) and
mixed metal oxide (MMO) anode materials were examined, and stainless steel was used as cathode. Phenol concentration
before and after treatment was determined by standard spectrophotometric method with 4-aminoantipyrine, while
transformation products were identified by different chromatographic methods. Experiments have shown that the treatment
is very efficient and with low energy consumption, wherein the phenol removal efficiency mostly depends on the duration
of treatment and the type of supporting electrolyte.
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ABSTRACT

The scope of this work is to study the treatment of municipal wastewater in a Periodic Anaerobic Baffled Reactor (PABR).
PABR is an innovative, high-rate bioreactor, designed to operate under high organic loadings. Apart from the Hydraulic
Retention Time (HRT) an important operational parameter is the Switching Period (T). The current research work aims to
study the impact of the operational parameters’ variation (HRT and T) in the biogas and biomethane productivity.

Six distinct experimental phases were conducted, during which the operational parameters of the PABR were consecutively
modified: HRT varied from 10 to 1 day, T between 2.5 and 0.25 days while the OLR remained constant at values near 1
Oscon/Lbioreactor*d. The maximum CHy productivity was 26.5 LCH4/d corresponding to the operation under HRT=1d,
OLR=0.89 gscon/Lbioreactor*d and T=0.25 days. Conclusively, the PABR is a high-rate AD system, capable of treating MWW
under extreme operational conditions.

KEYWORDS: Anaerobic Digestion; Bioreactor; High rate; Methane; Municipal Wastewater; PABR
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ABSTRACT

In the present study, comparison of dark fermentation (DF) efficiency from cheese whey (CW) in an anaerobic
UpFlow Column Reactor (AUFCR), filled with a support material for biomass attachment and a Continuous
Stirred Tank reactor (CSTR), was assessed. The process efficiency and stability as well as the effect of the
operational parameters, such as the initial carbohydrates concentration (dilution factor) and the hydraulic retention
time (HRT) were assessed. The experiments showed that DF of CW in a CSTR led to higher hydrogen production
yields compared to the AUFCR, which was 0.36 mol of H2 per mol of consumed carbohydrates at the HRT of 12
h with initial carbohydrates concentration of 30 g/L, respectively.

KEYWORDS: Cheese whey, Continuous stirred tank reactor, Upflow Column bioreactor, hydraulic retention
time
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ABSTRACT

Wastewater generated by human activities contains different organic pollutants from anthropogenic origin. During
its depuration in the wastewater treatment plants (WWTPs) sewage sludge is generated, which also contains these
pollutants. While water influents and effluents of WWTPs are widely studied, the studies focused in the analysis
of sewage sludge are more limited. This is probably due to the complexity that involves the analysis of samples
with a high percentage of organic matter. However, since sewage sludge is sometimes employed as fertilizer, its
analysis is crucial to assess its possible impact in the environment and human health. Sludge samples analysed in
this study were from 8 WWTPs with different treatments. They were extracted using ultrasound assisted extraction
(UAE). Then, solid phase extraction (SPE) using StrataTMX cartridges was employed as clean-up. The suspected
analytes were identified by liquid chromatography-quadrupole time-of-flight mass spectrometry (LC-QqTOF-
MS). As overall results, 50 different compounds were identified with high degree of confidence belonging 31 of
them to the group of the pharmaceuticals. Human metabolites were the most relevant, present in all samples,
including nucleotides (adenosine triphosphate), amino acids (phenylalanine) or peptides (leucine-phenylalaning).
Several human metabolites (nucleotides, amino acids, etc.) were also detected. A significant number of compound
were tentative identified but more in depth study is needed to increase the degree of confidence in their
identification. Further research is also needed to provide a complete profile of the organic pollutants present in
sewage sludge and to obtain a full picture of their potential risk for humans and the environment.
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ABSTRACT

The aim of this study was to evaluate the inhibition on the biogas production caused by microplastics (MPs).
Wastewater treatment plants (WWTPs) are receptors of MP. After wastewater treating, more than 90% of MP
could be retained in the sludge. Anaerobic digestion of the excess sludge can help reduce its volume and operating
costs of WWTPs, due to CH4 production. Analysis with OxiTop control system could help to follow anaerobic
degradation process to evaluate impact of MP on biogas production with slightly modified standard procedure by
adding MP. Comparison of pressures gain of samples with added MP to control sample could determine the impact
of added MP on biogas production and give the ratio of methane and carbon dioxide in biogas. Presence of MP
mainly negatively affected biogas and CH4 production. Polyamide (PA) had shown the most negative affect and
reached even up to 19% less of total biogas produced, while its presence decreased CH4 yield for up to 10% at
2.38 g L. Polyacryl inhibited CH,4 yield up to 15% at even the lowest added concentration 0.05 g L.
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ABSTRACT

The presence of contaminants of emerging concern (CECs) in aquatic environment represents the risk due to
potential adverse effects on both human health and the environment. The term CECs does not only apply to
chemical contaminants but to the microplastics (MPs) as well. As MP may interact with the co-pollutants present
in water through sorption, it may serve as a vector for accumulated chemicals, altering their environmental
behavior and overall toxicity. We investigated adsorption behaviour of pharmaceutical by pristine and aged MPs.
The study is aimed at establishing correlation between structural characteristics of MPs and adsorption capacity
at varied conditions. For that purpose, polyethhylene teraphthalate (PET) MPs were used as the most abundant
type in aquatic environment in the combination with diclofenac as the representative of widely used
pharmaceuticals. The adsorption experiments were performed according to the statistical planning, whereas the
level of MPs aging, as well as pH and temperature were used as influential factors. The results were modelled
using the principles of response surface methodology and the corresponding adsorption isotherms were
established. The toxicity of MPs/diclofenac was assessed using freshwater green algae Selenastrum capricornutum
according to the standard method 1SO 8692:1989.
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ABSTRACT

The presence of microplastics (MPs) in water is an indicator of the increase of human impacts on the Earth. In
this study, water of the channels and ponds that conduct a mix of surface water and treated wastewater in two
cities of Saudi Arabia were assessed to ascertain the influence of the population on abundance and characteristics
of MPs (>20 pum in size). The selected cities were Riyadh with a population of 5,188 million inhabitants and al-
Jubail with a population of only 0.77. MPs. The MPs were isolated using showed an average of 3.2 items/L in
Riyadh and 0.2 items/L in Al-Jubail showing a clear relationship between presence of microplastics and density
of population. Fibers were dominant in all sites (60 %); their size was mainly distributed between 80 and 250 pm
(60 %), and white (40 %) red (25 %) and blue (20 %) were the dominant colors. Infrared spectral analysis revealed
that most of the selected particles were identified as MPs of polypropylene and polyethylene (48.3%). The risk
assessment performed using two approaches showed higher risk for Riyadh whether the MPs could be acutely
hazard for aquatic biota. Our study provides new insides for establishing the impact of MPs in channels and
surface water increasingly affected by the re-use of wastewater treatment plants. Acknowledgement - The authors
thank the financial support from the project number (RSP-2020/11) King Saud University, Riyadh, Saudi Arabia.
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ABSTRACT

Microplastics (MPs) have the ability to extract/preconcentrate other contaminants from water samples and could
also act as vectors to other environmental compartments. The occurrence and distribution of MPs in different
points of Al-Jubail, the most important industrial city, and the second biggest after Riyadh have been studied. The
sampling points included those of the runoff channel system that transports treated water from different industries,
and that cross longitudinally the city up to the sea. MPs were visually identified after filtration and digestion of
the organic matter and the chemical composition was identified by FTIR. Furthermore, polycyclic aromatic
hydrocarbons (PAHSs) and perfluoroalkyl substances (PFASSs) were selected as a model toxic hydrophobic organic
contaminants to study the MPs capacity to sorb them. The relative bioavailability of dissolved and MP-sorbed
phenanthrene, fluoranthene, prefluoroctane sulfonic acid (PFOS) and perfluoroctanoic acid (PFOA) under co-
exposure conditions was assessed. To this, high density polyethylene (PE) microspheres were purchased from
“Gran Velada” in dry powder form, in 180-221 um ("PE-200') range. These spheres were put in contact with
PAHSs and PFASs dissolved in water according to their solubility capacity. Results pointed out the presence of
MPs of different sizes, colours and forms in the water samples taken. The most common plastics were whit fibers
>0.5 mm. However, there were many different types of plastics mostly <200 um. Regarding the type of polymer,
only 4 polymer types, PE, PP, PET and PS were determined based on a comparison with infrared spectrogram
databases. The sorption experiments demonstrated that both PAHs and PFASSs are absorbed in the surface of the
MPs. Then, the effects of this adsorption in the aquatic biota needs further research. This study can be used as a
reference to better understand the impacts of MPs in artificial surface channels and ponds affected by the
discharges of wastewater treatment plant. Furthermore, results confirmed the importance of polymer type, particle
size and temperature as determining factors for the degree and mechanism of hydrophobic organic contaminant
sorption from water to MP. Acknowledgement - The authors thank the financial support from the project number
(RSP-2021/11) King Saud University, Riyadh, Saudi Arabia.\
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ABSTRACT

The worldwide inability to enforce effective plastic guidelines results in an increasing accumulation of
microplastics in natural habitats. Since this problem is in need of human intervention, we propose Laser-Induced
Breakdown Spectroscopy (LIBS) as a new tool to identify microplastics. Our results illustrate that LIBS could be
a method to identify microplastics from the environment. Based on the spectral fingerprint of different plastic
types, microplastics seem to be distinguishable from non-plastic materials and from their base polymer.

KEYWORDS: Laser-Induced Breakdown Spectroscopy (LIBS), Microplastic, Identification, Sediment Sample,
Plastic Pollution
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ABSTRACT

The presence of microplastics (MPs) in the water environment has raised as an issue of great concern, mainly due
to their persistence and potential adverse effects on biota. Municipal wastewater treatment plants have been
claimed among the most important point source of MPs. Nevertheless, they act as a barrier for the spread of MPs
in water, since a significant amount of these pollutants concentrates in the sludge originating from wastewater
treatment. This study focuses on the presence of MPs in sewage sludge, with the main aim of assessing their fate
during the mesophilic anaerobic digestion of thermally pretreated sludge. MP abundance in the digestate as well
as the anaerobic biodegradability of the pretreated substrates were assessed. Experimental results addressed
preliminary considerations on the effects of high temperature on the MPs as well as on their influence on anaerobic
degradation processes.
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ABSTRACT

The widespread presence of microplastics (MPs) and nanoplastics (NPs) in aquatic systems has become one of
the most challenging environmental issues nowadays. Although advanced oxidation processes (AOPSs) have been
widely studied for the treatment of persistent contaminants in water, their application for MPs and NPs removal
have been scarcely addressed. In this study, the degradation of polystyrene NPs of different sizes (909 nm and
140 nm) by intensified photo-Fenton oxidation has been evaluated. The degradation experiments (6 hours) were
carried out at 80°C and pHo=3 in a pyrex glass reactor, using an initial NPs concentration of 20 mg/L. The initial
concentrations of H,0O; and Fe®* were set at 130 mg/L and 10 mg/L, respectively, introducing additional doses of
H,0, to enhance the oxidation yield. Firstly, photolysis was evaluated, demonstrating that NPs are poorly
degraded only by irradiation (8% mineralization). The addition of H,O, (UV/H;0; treatment) significantly
improved the mineralization of NPs (53% mineralization regardless NP size). Finally, by the intensified photo-
Fenton reaction, using Fe salts as catalyst, almost complete mineralization was achieved with both NPs (82% and
94% with NP size of 909 nm and 140 nm, respectively). These results are very promising for the elimination of
plastic waste in water.

KEYWORDS: Water treatment; photo-Fenton oxidation; microplastic; nanoplastic; polystyrene.
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membrane reactor in the presence of organic acids
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ABSTRACT

This study deals with the photocatalytic reduction of carcinogenic hexavalent chromium, encountered in industrial
effluents and surface waters, to much less toxic and harmful trivalent form. Experiments were performed in a pilot
scale Photocatalytic Membrane Reactor employing titanium dioxide suspension as a catalyst, UVC lamps as
irradiation source and hollow fiber UF membranes as separation media. It is observed that the reduction of Cr(VI)
is enhanced in the presence of carboxylic acids, which are used as sacrificial agents and act as electron donors,
mainly due to formation of Cr(VI)/organic-acid complexes. The effect of all key operating parameters, including
pH, catalyst loading, hydraulic retention time, UV dose, organic acid type and molar ratio over Cr(V1) ions, water
matrix, on system performance is also examined. Encouraging results are obtained since complete reduction can
be achieved in the presence of 300 mg/L citric acid or 180 mg/L oxalic acid under acidic conditions (pH 3),
meeting the standards for safe disposal to natural water bodies. Complete reduction can be also obtained at higher
pH values (~5.5) with simultaneous ‘on-line’ dosing of approx. 8 mg/L/min H,O,. Moreover, up to 62%
photocatalytic oxidation of organics is attained, under the most favorable conditions.

KEYWORDS: advanced oxidation processes, heterogeneous photocatalysis, ultrafiltration, titanium dioxide
nanoparticles, wastewater treatment
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ABSTRACT

Results are presented of a systematic experimental investigation aiming to eliminate refractory organics from
industrial effluents, of high and non-biodegradable organic load, by two Advanced Oxidation Processes (AOPs).
Bench scale experiments were performed with real wastewater samples collected from a pesticides manufacturing
plant, of varying TOC content (800-1820 mg/L), to investigate the effectiveness of boron-doped diamond (BDD)
anodic oxidation (AO), of H,O; photolysis with UV-C irradiation (H20,/UV-C), and their combination (i.e.
AO/H;02/UV-C) on the total organic carbon (TOC) removal. The effect of main operating conditions was
investigated for both processes, separately and in combination. In the case of AO, TOC and COD were removed
at a rate of 36.4 mgC/h and 89.5 mgO./L, by applying a current density of 100 mA/cm?and a recirculation flow
rate of 1400 mL/min. The H20»/UV-C process achieved a TOC removal rate of 369 mgC/h and over 98% color
removal after 4 h of treatment, when a single dose of 6 g/L H,O and 11.8 W/L of UVC irradiation dose were
applied. Finally, the combined process (AO/H.0,/UV-C) led to a faster TOC abatement (534 mgC/h) and a higher
color removal, after treating the wastewater with 77 mA/cm? current density, 5.9 W/L UVC irradiation dose and
‘on-line’ dosing 15.7 g/L H20..

KEYWORDS: wastewater, refractory organics, electrochemical advanced oxidation processes, anodic oxidation,
photochemical oxidation, pesticides industry
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ABSTRACT

More than 80 percent of all eyeglasses worn today have plastic lenses. Plastic lenses made of polycarbonate discs
are created through the process of machining which requires the use of a coolant. During the production process,
the rotating disc and blade are poured with a mixture of water and synthetic coolant to remove the resulting chips
and cool the blade and discs. The ensuing wastewater contains chips, water and coolant. The chips are separated
by filtration and the water and coolant are returned to the machine tool. Due to the low particle weight some of
the plastic dust flotates easily and creates foam. If there is too much foamed dust, a skimmer is added. In order to
avoid machine damage and product quality deterioration, the mixture in circulation is changed every 24 hours.
This mixture is wastewater with a high COD value of 11200 - 20800 mg/L, a turbidity of 260-870 NTU, and a
colour of about 200 mg/L. For their treatment, a coagulation process using mainly aluminum coagulants and
advanced oxidation processes (AOPs) used of Fenton reagents were applied.

KEYWORDS: organic substances, wastewater treatment, advanced oxidation process, Fenton reagent
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ABSTRACT

Cavitation phenomenon was effectively applied for enhancement of Advanced Oxidation Processes (AOPs)
effectiveness. Main applications are focused on treatment of water as well as industrial effluents. Cavitation
phenomenon can be generated in the liquid by intentionally formed differences in local pressure. It can be obtained
by local increase of the liquid flowrate (hydrodynamic cavitation) or by ultrasounds (sonocavitation/acoustic
cavitation). The paper presents selected achievements in the field of cavitation based AOPs with presentation of
most important results of applicational studies on these group of processes. During the presentation recent
developments of our research group will be presented in respect to effective degradation of several pollutants
present in industrial effluents, including volatile organic compounds (VOCs) and BTEXs. Special attention will
be made on possibility of application of cavitation phenomenon for activation of persulfates using direct as well
as catalytic route. Details on optimization of process parameters will be discussed and related to mechanisms
responsible for transformation or organic pollutants during cavitational treatment. Developed technologies will
be discussed in terms of specific instrumentation used to perform the process, details of process control,
economical evaluation, scale-up aspects, hybrid — cavitation-catalytic processes as well as overall advantages and
limitations of cavitation based AOPs.

Acknowledgements: The authors gratefully acknowledge financial support from the National Science Centre for
project UMO-2017/25/B/ST8/01364.
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ABSTRACT

Anthracene and phenanthrene belong to a group of persistent environmental contaminants called PAHSs.
Evaluation of the structural of two selected PAHSs i.e. anthracene and phenanthrene on its resistance to
destruction by UV-activated PDS was the aim of this study. Authors focused on two aspects of this
problem:

- role of so called ‘bay-region’, in the structure of phenanthrene, during PDS/UV oxidation

- formation of substituted forms of these PAHSs in absence and presence of three nitrogen containing
compounds i.e. ammonia and nitrite or nitrate ions.

Even though phenanthrene and anthracene have the same molecular formula, the difference in their ring
assessment influence their degradability. Considering all the results, in all the cases anthracene was
degraded faster and/or had higher degradation rate. That proves phenanthrene to be more stable and
resistant for degradation however comparison of PDS/UV systems vs. UV— irradiation alone confirms
that addition of PDS accelerate the degradation of anthracene and phenanthrene.

Comparison of PDS/UV with the addition of three different nitrogen-containing compounds showed
significant difference between anthracene and phenanthrene. In the experiments with phenanthrene
were observed additional peaks with the absorption maximum between 230-240 cm™ which is
characteristic for nitro-group. Based on their absorption maximum and the addition of nitrogen-
containing compounds, emerging by-products are assumed to be nitro-derivatives of phenanthrene.

KEYWORDS: Anthracene, Phenanthrene, AOPs, substituted PAHs

PAPER ID: CEST2021_00468



@ Proceedings of the 17" International Conference on Environmental Science and Technology
. CEST 2021 Athens, Greece, 1 to 4 September 2021

Carbon nanotubes synthesized from LDPE for application
In wet peroxide oxidation of paracetamol

Roman F.F.12", Marim Lopes J.»®, Diaz De Tuesta J.L.}, Lenzi G.G.3, Silva AM.T 2, Faria J.L.2,
Gomes H.T.

Centro de Investigacdo de Montanha (CIMO), Instituto Politécnico de Braganca, Campus de Santa
Apoldnia, 5300-253 Braganca

2|_aboratory of Separation and Reaction Engineering — Laboratory of Catalysis and Materials (LSRE-
LCM), Faculdade de Engenharia, Universidade do Porto, Rua Dr. Roberto Frias, 4200-465 Porto,
Portugal

3Universidade Tecnoldgica Federal do Parand (UTFPR), Campus de Ponta Grossa, Rua Doutor
Washington Subtil Chueire, 330 - Jardim Carvalho, 84017-220 Ponta Grossa PR, Brazil

*Corresponding author: e-mail: roman@ipb.pt

ABSTRACT

Carbon nanotubes (CNTs) were produced by chemical vapor deposition (CVD) considering low-density
polyethylene (LDPE) as a carbon source and as an alternative to upcycle plastic solid waste. The CNTs were
synthesized over bimetallic catalysts (Ni and Fe) supported on Al,O3 and purified with H,SO, to dissolve the
metal particles from the material. Both original (CNT-O) and purified materials (CNT-P) were tested as catalysts
in catalytic wet peroxide oxidation (CWPO) of paracetamol (PCM). Both catalysts promoted the complete
conversion of PCM within 8 h of reaction and were able to mineralize 60% of the organic content of the effluent
(measured as TOC) in 24 h. Catalyst CNT-O was able to completely decompose hydrogen peroxide (H202) within
24 h, whereas CNT-P was only able to decompose ~80%. Therefore, the efficiency of H2O. consumption,
measured as Xtoc/Xw,0,, Was higher for catalyst CNT-P (0.75) than for CNT-O (0.61). Metal leaching, especially
Ni, was observed during the CWPO run with CNT-O, while it is avoided when using CNT-P. Thus, purified CNTs
have proved to be active in CWPO of PCM, allowing a more controlled decomposition of H,0, and avoiding
leaching of metal species.

KEYWORDS: catalytic wet peroxide oxidation, paracetamol, plastic solid waste, carbon nanotubes.
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ABSTRACT

This work focuses the use of carbon-coated magnetic cobalt ferrite nanoparticles as catalysts for catalytic wet
peroxide oxidation (CWPOQ) of the emerging pollutant paracetamol. A magnetic core composed of CoFe;0y4 is
developed by a sol-gel method. The core is subsequently coated with a formaldehyde-resorcinol resin and TEOS,
further carbonized at 600 °C, and etched with NaOH to create a yolk-shell structure denoted as
CoFe0s@void@C. XRD, TEM, and FTIR analysis revealed that the uncoated core is composed by a CoFe;04
cubic spinel structure with a crystallite size of 53 nm calculated using the W-H method, matching very well the
average size observed by TEM (53.51 + 4.2 nm). Comparing the performances of CoFe0.@void@C and of the
bare CoFe;O4 in the CWPO of paracetamol, TOC removals of 46 and 58% are obtained respectively after 24 h of
reaction. An empirical kinetic model based on second-order and autocatalytic expressions was developed to
suitably describe the decomposition of H,O and the removal of paracetamol using CoFe;Os@void@C as catalyst.

KEYWORDS: CoFe;04 nanoparticles, CWPO, emerging pollutant, paracetamol, carbon-coated
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ABSTRACT

This work aims at the valorization of compost from mechanical and biological treatment (MBT) units of municipal
solid waste by their transformation into carbon-based catalysts for further application in the treatment of MBT
leachate waters (chemical oxygen demand (COD) = 60.0 g L™, total organic carbon (TOC) = 26.7 g L7, five-day
biochemical oxygen demand (BODs) = 23.3 g L and aromaticity = 10.2 g L). The catalyst was prepared in this
work by hydrothermal carbonization at 230 °C from compost obtained in a MBT unit. The treatment of the leachate
waters was conducted by combining a pre-treatment with a cationic ion exchange resin followed by catalytic wet
peroxide oxidation (CWPO). The CWPO step was operated for 24 h using 7.2 g L* of catalyst, 85.7 g L of H,0,
poured inside the reactor in 5 stepwise additions, at 80 °C and pH = 3. The combined treatment by cationic resin
and CWPO led to obtain removals of 68.2, 65.4, 96.8 and 93.1 % for COD, TOC, BODs and aromaticity,
respectively, after 24 h of reaction. In conclusion, it was found that compost is a suitable precursor to produce
active catalysts for the CWPO of leachate waters.

KEYWORDS: valorization; carbon-based catalysts; leachate wastewaters; advanced oxidation processes;
wastewater treatment.
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ABSTRACT

In recent years, scientists in the field of environmental management and protection, have not only detected but also
quantified a large number of pharmaceuticals in treated wastewater, surface and groundwater. In order to address this
problem, intensive research is carried out to develop effective water treatment technologies, including advanced oxidation
processes (AOPs).

In the present study, LaSrNiGaOs, a perovskite oxide, is used as heterogeneous catalyst to activate sodium persulfate (SPS)
for sulfamethoxazole (SMX), an antibiotic agent, degradation. It was found that simultaneous use of SPS and LaSrNiGaOs
led to complete degradation of 0.5 mg/L SMX in 60 min. The effect of different experimental parameters as well as water
matrix effect on SMX degradation are studied in detail.

KEYWORDS: perovskite oxide, persulfate, oxidation, sulfamethoxazole, pharmaceuticals
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ABSTRACT

Membrane distillation (MD) is a low-grade heat-based emerging technology found viable for seawater
desalination. Membrane properties such as high hydrophobicity, mechanical strength, and thermal stability are
crucial in assessing the compatibility of a membrane for use in this application. In this work, multiwall carbon
nanotubes (MWCNTSs) were modified with oleylamine (Ol), which is an 18-carbon chain hydrocarbon. The
attachment of oleylamine was confirmed via thermal gravimetric analysis (TGA). The modification resulted in an
increase in the contact angle (CA) of MWCNTSs from 104.0+2.1 to 140.5 + 6.5°. Non-solvent Induced Phase
Separation (NIPS) was then used to fabricate five polyvinylidene fluoride (PVDF) based composite membranes
by varying nanomaterial concentration from 0 up to 15 wt% of the polymer. The incorporation of the nanomaterial
in the membrane was confirmed via SEM, and fourier-transform infrared radiation. CA, porosity, liquid entry
pressure (LEP), and tensile strength were utilized to investigate the membrane properties. A 5% and 15% increase
in the CA and LEP, respectively, was observed. An increase in the tensile properties was also achieved, where the
membrane consisting of 5.0 wt% nanomaterial exhibited maximum tensile stress of 34.0 MPa, compared to 23.6
MPa in the pristine PVDF. The developed nanomaterials were found to enhance the membrane properties and
result in a stable overall flux of the MD system.

KEYWORDS: Super-hydrophobic; carbon nanotubes; membrane distillation; chemical synthesis; desalination.
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ABSTRACT

Water is one of the most precious natural resources of the planet. Global water demand is expected to increase by
20-30% in near future, mainly due to the increase of industrial activities and domestic use. In this context, up to
now, many water treatment technologies have been proposed to address water scarcity. Among them, processes
based on membrane technology such as membrane distillation (MD) have received significant scientific and
technological attention. In the present work, innovative nanocomposite polymeric membranes were developed,
aiming to enhance the performance in relation to the state-of-the-art membranes for direct contact membrane
distillation (DCMD) desalination. To this aim, the development of porous poly(vinylidene fluoride-co-
hexafluoropropylene) (PVDF-HFP) membranes and their modification by introducing a top layer of
superhydrophobic fluorinated silicon nanoparticles on their surface was thoroughly studied. The developed
membranes were characterized by a variety of techniques such as SEM, AFM, contact angle, liquid entry pressure
(LEP) and bubble point (BuP). DCMD experiments shown enhanced performance compared to neat PVDF-HFP
membranes, having improved fouling resistance properties, increased permeability and wetting resistance against
various low surface tension organic compounds. The results indicate that the nanocomposite membranes exhibit
improved overall performance aiming to tackle critical issues of membrane distillation process.

KEYWORDS: Membrane distillation, desalination, fouling, porous materials, silica nanoparticles
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ABSTRACT

We modeled the desalination process as a four-step reversible thermodynamic cycle transferring ions from a low
salinity solution to a high salinity one. The cycle implies reversibility at any stage, therefore the method achieves
the maximum thermodynamic efficiency, thus may compete with reverse osmosis (RO). As a driving force for
ions movement, we use the fact that compression of the gel leads to a decrease in the gel ionization degree, and
therefore to release of ions entrapped in the gel. We considered the gel composed of the ionogenic units modified
by hydrophobic pendants and showed that this modification may significantly increase the number of transferred
ions. This increase is caused by a first-order phase transition originated from an interplay between repulsive
electrostatic and attractive steric interactions. The transition happens during hydrogel compression. At a certain
pressure, the gel collapses abruptly changing its volume almost to that of a dry state and releasing almost all ions
collected inside. Employing the phase transition allows to model the desalination cycle which transfers a much
larger number of ions and works at rather low pressures < 10 bar.

KEYWORDS: desalination, polyelectrolytes, hydrogels, hydrophobic gel, phase separation
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ABSTRACT

With increasing industrialization and lenient waste disposal practices, oil-contaminated wastewater has become a
significant environmental concern. Qil spills associated with oil exploration and transportation will continue to
pose an ecological threat as long as we depend on oil for energy needs. Electrospun nanofiber membranes have a
high surface area, porosity, mechanical strength, and tunable nanofiber structure and have been increasingly
employed in membrane filtration and desalination systems. A well-designed superhydrophilic and underwater
superoleophobic membrane could overcome several challenges associated with the traditional membrane
processes for oil/water separation. In the present work, electrospun poly(vinylidene fluoride-co-
hexafluoropropylene) (PVDF-HFP) nanofiber membranes blended with tungsten oxide (WQO;) nanoparticles and
surface-coated with polydopamine nanostructures (PDA) were fabricated and tested for gravity-driven oil/water
separation. PDA hybrid coating resulted in superhydrophilic membranes, which facilitated the preferential
penetration of water while rejecting the oil when filtered as an oil-in-water emulsion. When filtered (under gravity)
with 1000 mg/L mineral oil, the WO;-blended/PDA-coated PVDF-HFP membrane achieved the highest water
flux of ~145 L m2 h* (LMH), followed by the PDA coated pristine PVDF-HFP membrane reporting ~80 LMH.
As being hydrophobic, the pristine PVDF-HFP membrane showed no flux during the gravity filtration of 1000
mg/L of mineral oil. Similarly, the WO,-blended/PDA coated PVDF-HFP membrane demonstrated the highest oil
removal efficiency of approximately 97%, whereas the PDA coated pristine PVDF-HFP membrane reported
~92% oil rejection. Thus, the fabricated novel nanofiber membrane results in low energy consumption and a low
propensity for membrane fouling.

KEYWORDS: poly(vinylidene fluoride-co-hexafluoropropylene; tungsten oxide; superhydrophilic;
superoleophilic; electrospun nanofiber membranes; produced water
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ABSTRACT

Increased population and urbanization have resulted in the generation of significant amounts of wastewater. The
integration of membrane technology with nanotechnology has prompted revolutionary advances in the treatment
of wastewaters. In this study, functionalized multi-walled carbon nanotubes (f-MWCNT)- (GO) nanocomposite
was prepared by self-assembly, then incorporated into polylactic acid (PLA) membranes. Different concentrations
of f-MWCNT-GO ranging from 0% to 8 wt.% were used. Fourier-transform infrared (FTIR) was performed to
confirm the existence of f-MWCNT-GO in the fabricated membranes. In addition, the effect of f-MWCNT-GO
incorporation on the performance of the membranes were investigated by carrying out analyses that include, but
are not limited to, deionized (DI) water contact angle (CA), porosity, water flux, heavy metals removal, etc. The
addition of -MWCNT-GO resulted in a decrease in the DI water CA from 79.0£3.8° in the pristine PLA
membrane to 51.8£2.4° in the 8 wt.% f-MWCNT-GO-PLA membrane. Furthermore, the water flux increased
from 1062.8 L/m?-h to 2543.4 L/m?-h in the pristine PLA and 8 wt.% f-MWCNT-GO-PLA membrane,
respectively. Such membranes have the potential to be utilized in real wastewater treatment applications.

KEYWORDS: Wastewater; functionalized multi-walled carbon nanotubes; graphene oxide; Self-assembly;
nanocomposite.
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ABSTRACT

As the 21% century continues, water scarcity remains a significant burden to overcome in many regions. The
treatment of industrial wastewater has great potential in providing adequate quantities of freshwater. To ensure
safe usage of this water, heavy metal ions must be removed to avoid their toxic impacts on the various water users.
For this, graphene oxide (GO)/manganese oxide (MnQO) nanocomposite was prepared and incorporated with
sulfonated-polyethersulfone (SPES) membranes. The nanocomposite and membranes were characterized using
SEM, EDS, FT-IR, among others and their potential in metal ion removal/adsorption was evaluated using dead-
end ultrafiltration (UF) setup. The results showed an increase in the water flux from 59.5 L/m?h in the pristine
SPES membrane to 129.7 L/m? h in the SPGMA4 (i.e., 4 wt.% GO/MnO_) membrane. In addition, the highest Cu?*,
Ni?*, and Zn?" removal of 81.13, 67.41, and 64.00% (pH=6), respectively, was achieved using the SPGM4
membrane. These composite membranes have the potential to be utilized in practical wastewater treatment
applications.
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ABSTRACT

The use of membrane reactor in wastewater treatment gained interest for the past years due to its high-quality
effluent. However, expensive membranes and high operational costs due to membrane fouling limit the wide
application of this process. Research on fouling control by combining membrane use with different techniques
have been studied to address this challenge. This study particularly uses electrochemically-enhanced self-forming
dynamic membrane bioreactor (e-SFDMBR). The main feature of the SFDMBR technology is that the biological
filtering layer self-forms on a support of cheaper, inert coarse-pore membrane. This work focuses on describing
the treatment performance of the bioreactor and the effect of lowering the current density and application period
of electric current on the effluent quality and membrane fouling. Two systems of e-SFDMBR were operated and
compared in terms of ammonium-nitrogen and orthophosphate removal and concentration of fouling precursors.
The lower application period system (0.5 mA/cm?, 3 min ON/27 min OFF) posted 99.71% ammonium-nitrogen
removal while the lower current density system (0.3 mA/cm?, 5 min ON/20 min OFF) achieved 99.68% removal.
Both systems were able to completely remove phosphate and produce low concentration values of known fouling
precursors.
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ABSTRACT

The integration of nanomaterials in membrane’s matrix aims to improve the membrane’s hydrophilicity,
mechanical strength, thermal stability and water flux, which are vital membrane properties needed to active
efficient removal of contaminants. Multi-walled carbon nanotubes (MWCNT) and functionalized Graphene oxide
(fGO) have recently attracted attention, as they have proved to have potential in various applications. The main
objective of this work was to fabricate polylactic acid (PLA) membranes incorporated with negatively charged,
self-assembled MWCNT-fGO using phase inversion method. Different concentrations of MWCNT-fGO 2,4,6
and 8 wt% of the polymer were fabricated.
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ABSTRACT

Cold atmospheric plasma (CAP) was examined as an advanced oxidation process (AOP) for the remediation of
trifluralin in soil. Trifluralin is a commonly used herbicide, which is toxic and persistent in soil. CAP experiments
were conducted using a cylinder-to-cylindrical-grid reactor layout, driven by a high voltage nanosecond pulse
generator. This layout permits plasma discharges to be produced inside the pores of the soil. The initial
concentration of the pollutant in a model sandy soil was set 200 mg/kg. The effect of CAP treatment was studied
at different operational conditions (e.g. applied voltage and soil type). It was observed that increase of pulse
voltage resulted in the increase of degradation efficiency of trifluralin. On the other hand, the use of a field loam
soil seemed to decrease the degradation efficiency. In optimum operational conditions, CAP treatment seemed to
have excellent performance; a complete removal of the pollutant was observed within a few minutes (3 min <t <
5min). At the same time, the system examined in the current study was proven to be highly-energy efficient.
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ABSTRACT

The protection of soil from erosion is an essential element for projects where we have to deal with steep slopes
terrains. Those could be construction of roads, quarry and open-pit mines. The soil stabilization occurs with the
implementation of technical works such as the installation of synthetic and metallic textiles or with bioengineering
methods. The mine closure and the rehabilitation of mine sites and waste dumps are popular projects under
sustainable policies. A bioengineering stabilization method is hydroseeding which can be used for mine
rehabilitation. Hydroseeding is considered one of the most appropriate methods for fast installation of vegetation.
It is used for planting seeds of grass species, even shrubs and trees. This paper aims to highlight the advantages
of hydroseeding as a sustainable bioengineering method for soil stabilization. The contributing factors for
successful installation of hydroseeding were examined and analyzed. Those are time the: time and climatic
conditions, different methods, selection and quality of the materials and the selection of the proper mix of species
which are used. A review of applied projects in Greece is taking place with focusing in the growth of the plants
and the results of this method compared with others.
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ABSTRACT

The natural capacity of several microbes to reduce Cr(V1) to Cr(l11) has been considered of much interest in order
to remediate soil and groundwater polluted with Cr(\V1). The objective of this work is to evaluate the enhancement
of the activity of indigenous Cr(V1) reducing bacteria by the addition of carbon source and to investigate the
synergistic effect of abiotic and biotic Cr(V1) reduction in the presence of iron reducing bacteria. In order to
simulate in-situ bioremediation field conditions, microcosm experiments were conducted under anaerobic
conditions and at hexavalent chromium (Cr(V1)) groundwater concentrations in the 0-2000 pg/L range. The
groundwater and the soil used in the experiments were collected from the deep aquifer in the Oinofyta region.
Two carbon (molasses and EVO) and an iron source (FeSQO4) were used as ways to stimulate the metabolism and
proliferation of bacterial Cr(\V1) reducers in-situ. To quantitatively describe the degradation kinetics of Cr(V1),
pseudo first-order kinetics were adopted. The results indicate that an anaerobic system dosed with simple
(molasses) or complex (emulsified vegetable oil) external organic carbon sources can lead to practically complete
Cr(VI) reduction to Cr(l11) and the addition of Fe*? can increase Cr(VI) removal rate significantly.

KEYWORDS: Hexavalent chromium, groundwater pollution, bioremediation, microcosm experiments,
anaerobic conditions
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ABSTRACT

Per- and polyfluoroalkyl substances (PFAS) are a group of widely used man-made organic chemical substances.
PFAS have been used because of their particular physicochemical properties: most are stable at high temperatures,
recalcitrant to chemical oxidation and biological degradation, and act as a surfactant. Many PFAS may also be
bio-accumulative and toxic and there are concerns around their environmental effect.

In this study several treatment technologies for PFAS removal were tested in the laboratory on both groundwater
containing PFAS, and firefighting wastewater obtained from a firefighting training site where firefighting foam
was applied. The treatment technologies assessed were performance of sorbents, coagulation/flocculation,
nanofiltration, foam- and ozo fractionation technologies. In all cases the PFAS removal effectiveness was
evaluated.

Experiments showed that all sorbents were able to remove PFAS from both groundwater containing PFAS as well
as firefighting wastewater, but the latter required sorbent dosages in g/L range. It was therefore concluded that
groundwater containing PFAS can be treated with one of the tested sorbents directly, while for firefighting
wastewater, typically has higher PFAS concentrations as well as other contaminants, a treatment train approach
is likely to be more efficient.

KEYWORDS: PFAS (per- and polyfluoroalkyl substances), treatment technologies, PFAS impacted
groundwater, firefighting wastewater, comparative evaluation.
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ABSTRACT

Thirty hand-dug wells were identified and evaluated to study the groundwater flow dynamics and anionic species
distribution in the study area. Topography and water table levels method with the aid of Surfer were adopted in
the delineation of six recharge and discharge zones correspondingly. Dissolved anionic species of Cl-, HCOs-,
SO4,- and NOs- were determined using titrimetric and spectrophotometric method. The prominent anions in order
Cl- > HCOs- > SO42- > NOgs- at discharge and recharge area are Cl- and HCOs- ranging from 0.22ppm to 3.67ppm
and 2.59ppm to 0.72ppm respectively. Analysis of groundwater head distribution and flow vector in Abesan area
confirmed that CI- concentration is higher than HCOs-concentration in recharge zones and conversely in discharge
zones. A large percentage of the samples showed that the anions falls within the permissible limit of the W.H.O
standard. Water Quality assessment revealed saltwater intrusion imprints in the groundwater of the study area.
Potential salinity and SOa42-/ Cl- ratios signifies that most of the groundwater in Abesan falls in a water class found
to be insuitable for irrigation and not saline. Continuous dissolution of these anionic species may pose a significant
threat to the inhabitants of Abesan area in the nearest future.
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ABSTRACT

A mathematical model based on Richard’s equation and the soil hydraulic properties was developed in order to
understand the influence of the soil depth to the water table on the maximum potential evaporative flux through
the unsaturated zone. The model was applied on shallow aquifers using different types of sandy soils with
hydraulic properties available from literature. Simple equations are presented to estimate the maximum
evaporation from shallow sandy water table aquifers.
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ABSTRACT

By the aim to characterize the ability of an isolated from Antarctic soils fungal strain termed Alternaria maritima
AL10 to degrade anthracene as sole carbon sources at different temperature conditions (23°C and 10°C), research
has performed. The results from GC-MS analysis have shown that the strain A. maritima AL10 degraded and
utilized anthracene only in mesophilic conditions. Phenol hydroxylase activity measured in cleared cells’ lysate
of strain A. maritima AL10 was significantly high - 1,123 U/mg P.
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ABSTRACT

The experiments were aimed at studying the tolerance of the studied strains of Rhodococcus sp. M1 and
Rhodococcus sp. D1 to the presence of Glyphosate (N- (phosphonomethyl) glycine) in the culture medium. A rich
organic medium (YEPD), a mineral medium (VD) with 1% glucose and a mineral medium without a carbon
source were used for cultivation. Each of the media was supplemented with Glyphosate, up to 0.3 g/I. The obtained
data showed that the tested strains grew well and were tolerant to the presence of Glyphosate in the media used.
The purpose of the following experiments was to determine the ability of both strains to degrade glyphosate. By
GC-MS analyses, it was found that a strain of Rhodococcus sp. M1 utilized glyphosate as the only carbon source,
degrading 36% of it within 120 hours. The other strain, over the same time period, degraded 40% of the pesticide
tested.

Glyphosate is one of the most widely used organophosphate herbicides in modern agriculture. The presented
studies on the potential of new strains of Rhodococcus for its biodegradation contribute to the complementarity
of the known techniques for bioremediation of polluted environment.
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ABSTRACT

Biomass incineration residues may be used for CO, capture and storage by carbonation of waste-borne metal
hydroxides. Moist carbonation of these ashes can be performed under mild conditions (ambient pressure and
temperature) and accelerated by using a COz-rich gas. The process requires the wetting of the typically dry-
discharged ashes and highly depends on the moisture content. Handling of the moist ashes in continuously
operated reactors is challenging, especially due to build-up of incrustations. In this study, the carbonation of
biomass bottom ash was performed in fixed-bed and rotating drum reactors. Wetting was performed either
manually prior to fixed-bed carbonation or with spray-nozzles. The moisture dependent CO; uptake was evaluated
by a gas balance. Results show that the CO; uptake in the fixed-bed and rotating drum was consistently between
20 and 35 g/kg, although the CO; concentration in the rotating drum was significantly lower (10 vol% vs. 100
vol%). In the fixed bed, the uptake strongly depended on the moisture content, while in the rotating drum the
effect was less pronounced. Application of such rotating drums allows for a continuous solids feed while
combining wetting and carbonation.
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ABSTRACT

The aim of this study is to investigate, through a survey the perceptions and attitudes of citizens about urban solid
waste management system in the Municipality of Kozani. The objective of this survey is to obtain information
related to: the actual behavior of citizens, the determining factors that influence and facilitate their intention to
participate in recycling, their beliefs about the existing waste collection system and their perceptions of the
rewarding incentives to those who actively participate in recycling processes. A structured questionnaire survey
method is used as a research tool for data collection from respondents. The design of the questionnaire is based
on the recent relevant. literature. The questions are mainly focused on the knowledge and attitudes of the citizens.
The results of the present study may contribute to citizens’ awareness in order to participate actively in recycling
and reduce waste. Considering the research findings and final results, stakeholders could design appropriate
recycling progresses and schemes, in order to improve the existing urban solid waste management system.

KEYWORDS: Urban solid waste management and recycling; Existing waste collection services; Rewarding
recycling; Citizens’ perceptions; Questionnaire survey
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ABSTRACT

Swelling-shrinking soils (also known as expansive soils) experience very considerable volume changes upon
changes in moisture content, thus causing major damages to lightweight structures, pavements, slopes and utilities.
To counteract this problem chemical stabilisation of this type of soil with agents such as lime has been extensively
used. However, the production of lime causes high CO, emissions. Thus, there are intensive efforts in finding
alternative stabilisers of lower carbon footprint. In this context, alkali-activated cements (AAC) show potential in
becoming more sustainable alternatives to conventional soil stabilisers. The aim of this study was to assess the
performance of a number of AAC systems as stabilisers of a swelling-shrinking clay soil. Activators of ground-
granulated blast-furnace slag also included a waste material (Paper Sludge Ash, PSA) used as a source of calcium
oxide. All studied AAC mixes reduced considerably the propensity of the soil to swell in the presence of water.
Potassium-based AAC binders were most effective in reducing the soil plasticity and also reduced other swelling
indices reflecting an improved volumetric stability of the soil. PSA showed consistently good performance and is
therefore a promising activator to study further.

KEYWORDS: chemical ground improvement; alkali-activated cements; ground granulated blast furnace slag;
paper sludge ash; solid waste management
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ABSTRACT

Short travel of alpha particles in environments complicated the detection and characterisation of alpha-emitting
contamination in mixed radiation fields in nuclear decommissioning sites. As a result, detection of alpha-induced
radioluminescence became popular in nuclear decommissioning applications. The detection has to be done under
dark conditions or special lighting conditions, in order to prevent interference of alpha-induced radioluminescence
with background light. However, stand-off detection even under daylight condition, can be achieved by detecting
alpha-induced radioluminescence in the ultraviolet C wavelength range (180-280 nm). We have demonstrated the
use of an UVTRON flame sensor, which is solar-blind (developed by Hamamatsu), detecting photons in the
ultraviolet C wavelength range. Ultraviolet C radioluminescence from a Po-210 sample was detected in normal
lighting conditions using the UVTRON, with very low background counts found in all environments. As the
Ultraviolet C radioluminescence signal is small, gas flows of Ar, Xe, Ne, N2, Kr and P-10 were directed over the
Po-210 sample to enhance radioluminescence with positive effect. In one instance Xe doubled the count in relation
to an air atmosphere.

KEYWORDS: alpha-induced radioluminescence, UVTRON flame sensor, ultraviolet C, nuclear
decommissionig
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ABSTRACT

Waste management has always been a critical problem globally. In the solid urban waste sector, generally, waste
production is related to the people's lifestyles. The spread of COVID-19 has led to a drastic and unusual change
in people's lifestyles. The adoption of a prolonged lockdown phase, with the closure of various production
activities, the establishment of safety protocols with the use of personal protective equipment and the forced
sanitation of environments, has changed our life habits and resulting in the production of a new specific category
of waste. The paper presents and propose analysis indicator as a tool to assist decision-makers in the management
of solid waste treatment plants. The activities are carried out considering the Campania Region (ltaly) as territory.
The changes in the waste production and components due to the pandemic are used for the analysis and discussed
in the research. The experimental activities are made by considering three different time periods and related
regulatory constraints: pre-pandemic, first total lockdown and subsequent partial block. The correlation between
the proposed analysis indicators and the people’s lifestyles are investigated. The work contributes to the solid
waste management sector by suggesting innovative analysis indicators for planning the construction and
optimization of the treatments plants.

KEYWORDS: COVID-19, Pandemic, Waste production, Indicators, Regulations
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ABSTRACT

Biodegradable plastics have been introduced to the market to substitute petro-based plastics to alleviate plastic
pollution. Biochemical methane potential tests were carried out on food wastes (FW), with or without pre-
treatment, compostable bag and a mixture of food waste and compostable bag (CB) to examine the anaerobic
biodegradability of those materials. Anaerobic tests were carried out in mesophilic (35°C) conditions. The aim of
this work is to study the residuality of compostable bags in anaerobic digestion. At the end of the process, a dry
mass of 26 % and 28 % was recorded for compostable bag and co-digestion of compostable bag and food waste
respectively.

The CB added to the feed did not have a negative effect on reactor performance, but seemed to have higher biogas
production. Moreover, co-digestion with CB improved biogas production by 0.8-1 times. The best VS removal
efficiency of approximately 68% was achieved for FW & CB substrate. Therefore, when the compostable bag was
used as a combination of substrate with food residues it produced larger amounts of biogas than samples
containing only food residues. This result highlights the fact that the compostable bag does not adversely affect
the process.

KEYWORDS: biogas, compostable bags, anaerobic digestion
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ABSTRACT

In recent years, many composting products of various organic residues have been placed on the Greek market.
Some of the benefits of composting, in addition to protecting the environment, are saving money, reducing wastes,
improving soil quality and further complying with EU environmental rules.

The main purpose of this study is to present the results of a recent online market survey of compost products on
the Greek market. Also, it was assessed the quality and the agronomic characteristics of compost products or
products marketed as such.

Physical and chemical parameters (moisture, organic matter, electrical conductivity, pH and concentration of
nitrogen, phosphorus and potassium), listed on the labels of the products, were statistical processed for the quality
and agronomic evaluation of the compost products. The largest amount of commercial compost products comes
from composting solid household waste residues (32%). 61.90% of the market survey compost samples have a
sum of nitrogen (N), phosphorus (P) and potassium (K), greater than 3%. The pH value ranges from 7.0 to 7.5 at
the 54.55% of the samples, the conductivity equal to 2,0 mS/cm at 41.67% of the samples and organic matter
equal to 40% have the 27.78% of the samples.

Results revealed wide variations even within the same group of products. The high variability of such important
parameters in composts available in the Greek market suggests an urgent need for establishing quality assurance
procedures and mechanisms in the country.

KEYWORDS: compost, quality, agronomic, evaluation, organic matter
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ABSTRACT

Waste electric and electronic equipment (WEEE) has increased enormously because of the rapid expansion and
consumption of electronic devices and their short lifespan. Recycling of WEEE is challenging, due to the presence
of various materials including glass, metals and plastics (Buekens and Yang 2014). Brominated flame retardants
(BFR), such as tetrabromobisphenol A (TBBPA) that are often added into plastics are toxic substances that must
be removed before or during recycling (Ma et al. 2016). Pyrolysis is an environmentally friendly method, since
secondary valuable materials or monomers can be recovered (Antonakou et al. 2014). In this work solvent
extraction prior to pyrolysis is examined as a pretreatment method, in order to reduce the bromine content in
specific brominated-polymeric blends. The blends consist of acrylonitrile-butadiene-styrene (ABS), high-impact
polystyrene (HIPS), polycarbonate (PC) and polypropylene (PP), along with TBBPA, which is the tested BFR.
Different solvents as well as different extraction times were investigated. Before and after pretreatment, blends
were analysed by X-ray fluorescence (XRF) so as to estimate the bromine content; and were also pyrolysed in
order to evaluate the derived products and examine if brominated compounds continue to form. XRF and pyrolysis
experiments indicate that reduction of bromine can be effectively achieved.

KEYWORDS: WEEE, pyrolysis, soxhlet extraction, brominated flame retardants, XRF
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ABSTRACT

PCBs, as one of the most valuable streams of e-waste, are a considerable source of precious metals, but also
contain considerable amounts of plastic and ceramic. These non-metallic fractions interfere with and can inhibit
the efficiency of metal recovery, particularly for precious and rare earth metals, which are present in e-waste in
very low concentrations. In this work, electro-mechanical pre-treatment was applied in order to remove ceramic
and plastic fractions from e-waste prior to the application of the bioleaching process. Metal content with and
without mechanical separation, as well as metal dissolution and behaviour in the bioleaching process were
compared. The results obtained illustrate the beneficial effects of separating the metallic from the non-metallic
fraction prior the bioleaching process for the recovery of precious, rare earth and base metals from e-waste.

KEYWORDS: Electronic Waste, Printed circuit board, Bioleaching, Mechanical Separation
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ABSTRACT

Rare earth elements (e.g., neodymium, dysprosium and praseodymium) have contributed to the miniaturization,
energy efficiency, durability, and high speed of many technology gadgets. Due to their electric conductivity,
magnetic, luminescence and optical properties, rare earth elements (REE) are crucial and potentially irreplaceable
in current and future technologies, especially for the world’s transition towards low-carbon economies. The
recovery of REE from secondary sources, such as waste electrical and electronic equipment (WEEE or e-waste),
is gaining more attention as these elements are at high supply risk, and the environmental impacts of mining
primary sources are of increasing concern.

Waste printed circuit boards (WPCBSs) represent a significant proportion of e-waste, they contain hazardous
components but also valuable and critical materials (e.g., copper, gold, silver, rare earth elements), making this
waste stream a suitable alternative for beneficiation purposes. The aim of this research is to investigate the
recovery of REE from WPCBSs using an environmentally friendly method, bioleaching, which exploits the ability
of microorganisms to recover metal ions from the waste matrix. WPCBs were supplied by three local e-waste
recycling companies following comminution process. First, physical characterization and elemental analysis of
the material was performed, with emphasis on REE content. The distribution of REE and other metals in different
size fractions of the WPCBs was determined. Furthermore, bioleaching was investigated for the extraction of REE
from WPCBs.

The most abundant REE found in the WPCBs samples include Nd, La and Pr, with concentrations up to 4500
g/ton, 2500 g/ton and 670 g/ton respectively. Spearman’s rank correlation analysis revealed strong correlations
between REE and particle sizes (rs up to -0.98). Concentrations of REE were found up to a thousand times higher
in the smaller particle size range (<0.25mm) compared with coarser particles (>2mm). Most of base metals
including Cu, Sn, Pb and Zn did not show this trend. These findings are particularly important as the REE content
in WPCBs and their potential recovery have scarcely been addressed in the scientific literature [1, 2]. Unlike base
and precious metals (e.g. Cu, Al, Au, and Ag), REE are not considered for metal recovery purposes in current
commercial recycling processes. The low yield of REE in e-waste has been a major drawback for their recycling.
However, this study has shown that a cost-effective size separation could enrich the REE content for further
recovery steps, preventing potential losses and enhancing the valorisation of WPCBs as an untapped resource for
REE recovery.

Particles below 0.5mm size, significantly rich in REE, were therefore used for bioleaching experiments. Following
a two-step bioleaching process for 7 days at 28°C, with 1% (w/v) pulp density, two different fungal isolates were
able to leach up to 40% of Nd, Gd and Pr, and 20% of Dy, almost doubled the leaching efficiency than the
commercially available control strain. Although pyro- and hydro-metallurgical methods are the most common
industrial practices for metal recovery, these processes still represent a risk to the environment due to their high
chemical and energy requirements. While bioleaching of REE is still under development, many researchers have
accomplished high leaching rates making use of different microbial strains; over 80% of REE have been recovered
from WEEE shredding dust, and up to 100% from spent magnets.

The present study evidenced the potential of WPCBs as a source of critical materials that have hardly been
recovered from this waste stream, such as REE. Furthermore, the application of bioleaching enhances the green
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credentials of material extraction from WPCBs. The upcoming work in this research will aim to maximize the
leaching efficiency and to provide a thorough understanding of the REE-microbial interactions in this complex e-
waste matrix.

KEYWORDS: Bioleaching, Characterization, Rare earth elements (REE), Recovery, Waste printed circuit
boards (WPCBSs)
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ABSTRACT

Food waste generation is an issue that poses grave environmental, social and economic repercussions for the entire
European Union (EU). According to the findings of the UNEP Food Waste Index Report (2020), approximately
931 million tonnes of food waste were generated in 2019. To tackle this issue, last decade, hundreds of different
actions, practices, and innovations have been designed and employed, posing various levels of efficiency and
transferability. This paper identifies and classifies a total of 170 food waste prevention actions.
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ABSTRACT

Some directions of environmental tasks for Romania in collaboration with foreign partners for next decade are:
(i) electric and electronic wastes recycling using sustainable future networks suppliers-materials conversion-
production, in a chain of countries; (ii) strategies at group of countries till European initiatives about reforestation,
deforestation stopping, soils re-invigoration for agriculture including smart irrigation and bio-nano-technologies
help, (iii) water depolluting and monitoring in see, rivers, potable water, treatment of the biological contaminated
waters; (iv) air contamination with pollutants; (v) human education for the planet conservation. Starting from our
achievements in the domain of bioelectronics and green electronics, we propose some directions of action.

KEYWORDS: Environmental biosensors; Green organic semiconductors; Planet care
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ABSTRACT

By using mineral waste in the production of cement composites, it is possible not only to reduce
greenhouse gas emissions and carbon footprint, but by adding secondary waste such as fly ash, silica
fume or slag, some properties of the resulting composites are also improved. The waste mentioned are
recommended to increase the durability of cement composites against acidic corrosion. The paper presents an
examination of the possible positive effects of the mineral waste to improvement of cement pastes resistance
against acid rain attack. Exposition of cement pastes to experimental solutions included natural acid rain,
laboratory acid rain and deionized water as reference medium during 150 days. Findings revealed that addition of
fly ash, silica fume and zeoslag had improved the resistance of cement pastes to acid rain. A positive effect was
seen for all additives, but the best results were found for fly ash pastes which achieved the permeability lower
than the reference sample by 56 to 70%. lon penetration testing proved to be a perspective method to estimate the
actual behavior of the cement composites in real environment.
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ABSTRACT

Solid waste management in island communities is triggered by the limitation in the availability of resources, which
in combination to the small amounts of wastes produced, renders the selection and sizing of the appropriate
methods and infrastructures very challenging. Certain complexity to the decision-making adds also the lack of
advanced infrastructures which in most islands are only limited to sanitary landfills and the time-varying MSW
production load following the related touristic infusion. The current national policy foresees the creation of local
facilities with emphasis in the recovery and recycling of materials, but still the technology selection and the model
of MSW locally applied needs further exploration. In view of that, the aim of this paper is firstly to review the
technologies and models used in MSW management in isolated island areas around the world and secondly to
acknowledge any possible technology and know-how transfer that could be used in the case of Greek island
regions. The paper concludes with a community-based solution suggestion: a set of MSW facilities for a group of
islands, allowing to operate on a synergetic and economically viable basis, even during the winter period that the
waste faction is very limited.
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ABSTRACT

This paper is aimed at properties characterization of a designed binder mixture containing cement, fine natural
limestone, cement bypass dust (BPD), and ground granulated blast furnace slag (GGBS) with an emphasis on a
potential utilization of BPD into a normal hardening hydraulic road binder in accordance with the standard EN
13282-2. 10 wt.% addition of this potentially hazardous waste formed during the clinker production by burning
alternative fuels was used into cement mixture. Physical and chemical properties of binder mixture of composition
designed according to the recommended sheet of Slovak commercial product (DoroCem) were tested. Effect of
additional component of BPD on behaviour of fresh mixture and properties of mortar specimen after 56 days of
hardening was studied. The results prove that designed experimental mixture met the standard requirements for
fineness and chemical composition of the powdered mixture, consistency of the fresh mixture and
compressive strength of hardened mortar, and it could be used as hydraulic road binder. However, there is a
need to investigate its durability as a potentially limiting factor of commercial use.
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ABSTRACT

The main objective of this study was to evaluate the valorization of vinasse dark fermentation (DF) through bioH;
and value-added metabolites production without buffers in two similar Upflow Anaerobic Sludge Blanket (UASB)
reactors under mesophilic (U30) and thermophilic (U55) conditions. An average organic acids yield of (376 + 52
and 248 + 122) mg-CODoa.g 'CODti,, and productivity of (17396 + 5220 and 14024 + 1642) mg-CODoa.L'.d™!
was obtained for U30 and US55 reactors, respectively, with only vinasse as substrate. BioH: production was
feasible with sucrose and pH below 3.0, but it ceased with substrate replacement by vinasse along with natural pH
increase. A change in the structure of the microbial community was also observed: Ethanoligenens, Clostridium
sensu stricto 12, and Liquorilactobacillus using sucrose, under pH <3.0 were replaced by Prevotella,
Megasphaera, Pectinatus, Clostridium sensu stricto 11 and Lactobacillus using vinasse, under pH>4.0.

KEYWORDS: dark fermentation, biohydrogen production, organic acids production, UASB reactor, vinasse.
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ABSTRACT

Risk of infection from antibiotic resistant bacteria from wastewater to the workers in the plant can be reduced by
disinfecting wastewater. Peracetic acid (PAA) was used to disinfect the raw wastewater from hospital in pilot
scale experiment. Batch experiment was conducted in parallel to confirm the dose of PAA used in the pilot
experiment. Degradation of PAA was fast that resulted to no residual effect to the process of wastewater treatment
plant. Numbers of ciprofloxacin resistant bacteria was reduced from 5-10 cfu/ml to <1-10* cfu/ml using 75 mg/L
PAA with 10 min contact time. Similarity on removal of ciprofloxacin resistant bacteria from pilot experiment
and batch experiments were observed. Removal of ciprofloxacin resistant bacteria increased by increasing contact
time and PAA concentration. The method appears an ideal technology to minimize the risk of antibiotic resistant
bacteria to the sewage workers when new centralized super hospital are constructed in Denmark utilizing the
unbranched direct connection of wastewater from hospital to the WWTP.
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ABSTRACT

The aim of this work is to develop a Pd-based Catalytic Membrane Reactor (Pd/CMR) for its application in
organochlorinated micropollutants removal by hydrodechlorination (HDC). The external surface of a Al.Os
membrane was homogeneously decorated by Pd nanoparticles (0.2% wt.). The PJ/CMR developed system
allowed the treatment of a continuous water flow by HDC and offered significant advantages in terms of cost,
design and manufacture. In this work, the Pd/CMR system was employed for the HDC of the anti-inflammatory
drug diclofenac (DCF) under ambient conditions. The Pd/CMR system showed a remarkable stability upon long-
term reaction and 64% of DCF conversion. The initial DCF concentration did not modify the final conversion
achieved, so the reaction can be accurately described by a pseudo-first order kinetic model. Furthermore, the
versatility of the system was demonstrated in a real agueous matrix (tap water). Finally, it was evidenced the
notable feasibility of the Pd/CMR system for scaling-up the HDC process since the catalytic membrane reactor
worked satisfactorily for up to 200 h.

KEYWORDS: Catalytic hydrodechlorination, Diclofenac, Catalytic membrane reactor, Pd-structured catalysts,
Drinking water treatment
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ABSTRACT

A quantitative microbial risk analysis of Ezousa (Cyprus) Managed Aquifer Recharge (MAR) site is presented
herein to evaluate the health risks associated with the pathogenic fraction of three microorganisms: the bacterium
Escherichia Coli (E. Coli), the Rotavirus and the protozoan Giardia duodenalis. At Ezousa, raw wastewater from
the urban area is subject to wastewater treatment followed by soil-aquifer filtration prior reaching the end-users,
who are mainly farmers. The removal efficiency standards of wastewater treatment processes are determined
according to World Health Organization (WHO) reports, whereas two extreme end-user exposure scenarios are
considered. The first scenario refers to a situation commonly encountered in industrialised countries, where
farmers use tractors and associated farming equipment and are expected to wear protective gloves during their
activities. The second scenario describes farming practices in developing countries, in which tractors and gloves
are rarely used. The results suggest that all three pathogens are likely to infect individuals for both exposure
scenarios. Regarding Scenario 1, around 25 % of the samples for E. Coli exceed the target values, whereas the
highest health risks are found for Rotavirus and Giardia, in accordance with existing reports. As expected, the
risk analysis for Scenario 2 provided much higher values for the health parameters compared to Scenario 1,
suggesting that all pathogens possess a high risk for human health under the "worst-case™ scenario. Finally, the
Quantitative Microbial Risk Assessment (QMRA) was used to predict the required microbial removal after
subsurface filtration of treated wastewater, in order to meet health-based targets. For E. Coli, the total performance
requirement for Scenario 1 and Scenario 2 is found to be 5.5 log,, and 7 log;, units removal, respectively.
These values are consistent with the findings of existing reports, suggesting that the removal efficiency of the soil-
aquifer passage plays a crucial role under circumstances such as a heavy microbial load or technical failures.

KEYWORDS: risk analysis; farmers; pathogens; waster-water treatment; soil-aquifer treatment
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ABSTRACT

Removal of thirteen pharmaceuticals and endocrinal disruptor compounds via membrane aerated biofilm reactor
was tested. MABR system demonstrated good management of nitrogenous nutrients. An increase in biofilm
thickness enhanced the removal of analgesics, hormones, and disinfectants.
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ABSTRACT

Since the new Ballast Water Management Convention entered into force in 2017, the ballast water should be
cleansed of any harmful aquatic organisms, pathogens, wastes or even bacteria, before being released into a new
aquatic environment. For this purpose, the ships are required to carry i) a ballast water management plan with
detailed descriptions upon the implementation of the Convention's requirements, ii) a ballast water record book,
clearly stating the release spots and stations of ballast water and iii) an International Water management certificate,
stating if the ship should abide the D-1 or D-2 standards. The research questions of this paper are, i) should these
standards apply when ballast water is released into more aggressive aquatic environments than the one that the
outgoing ballast was collected? ii) how a port authority will be able to enforce the Convention's rules when the
water release happens in open waters and how a vessel can be criminalized? iii) Are the Port Facilities prepared
and equipped in a global spectrum with the necessary tools to handle the ships’ demand on waste water unloading?
iv) is the creation of an aquatic map stating the level of threat the local organisms pose to other aquatic
environments viable and how this will help with the decrease of ballast water management processes.

KEYWORDS: BWM Convention, Ballast Water Management Plan, BWM Record Book, BWM aquatic(bio)
map
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ABSTRACT

A previous work showed that copper can be specifically extracted from acid mine drainage (AMD) classified as
high-acid and extreme-metals (pH 1.19, ~63 g/L Fe, ~6.5 g/L Al, ~5.3 g/L Cu, ~1.9 g/L Zn and ~0.1 g/L Mn),
using 30% (v/v) Acorga M5640 in Shell GTL (a kerosene like solvent) as extractant. Yet, to further extract zinc,
another strategic metal in this water, using 0.9M D2EHPA or a mixture of 0.72 M D2EHPA plus 0.18M Cyanex
272 in kerosene as extractants, difficulties were observed due to iron co-extraction. Thus, an alternative solvent
extraction strategy based on the use of the self-prepared ionic liquid AliCy 0.3M in kerosene was tested. The
results revealed potential selectivity since 35% of iron was removed, while the removal of other metals was < 5%.
Afterwards, higher concentrations of AliCy (0.6, and 1.2M) at different aqueous to organic ratios (A:O0 = 1:1, 1:2,
1:3 and 1:4) were tested on copper-free extreme AMD (after copper recovery with Acorga M5640), and the best
compromise between iron extraction efficiency and selectivity was observed for 0.6M at A:O = 1:4 and also for
1.2M at A:0 = 1:2 (75 to 80% removal or iron and 5 to 10% of zinc in both cases).
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ABSTRACT

The Anthropocene is the new geological epoch in which persistent changes produced by anthropogenic forces in
the Earth are occurring. The global change and pollution constitute the prevalent binomial that must be studied
jointly to alleviate Anthropocene effects on the most sensitive ecosystems. The most representative classes of
emerging contaminants of human origin are pharmaceutical compounds and personal care products (PPCPs).
Therefore, the purpose of this work was investigated these contaminants in a typical Mediterranean Coastal
Wetland, the Albufera Natural Park (Valencia, Spain). The monitoring of occurrence and spatial distribution in
different matrices, such as wastewater, water, sediment, and soil were performed. Moreover, statistical analysis
of the different variables and environmental risk assessment were studied.

This study was focused on 32 PPCPs of different therapeutic classes, including acid, basic and neutral compounds.
The study area is a Park with 21120 ha consisting of a coast lagoon surrounded mainly by rice fields, citrus and
vegetable orchard and separated from the Mediterranean Sea by a string of sand. A total of 104 samples (20
wastewaters, 19 sediment, 32 water and 33 soil) at 53 sampling points were collected.

The extraction is based on solid-phase extraction (SPE) using two different stationary phases of cartridges
Reversed and Polymeric Weak Cation Phase. The determination was carried out by liquid chromatography-
tandem mass spectrometry (LC-MS/MS) with a triple-quad using two precursor — product ion transitions for
each compound in the multiple selected reaction monitoring mode (MRM). The concentrations of the PPCPs at
the different sampling points and the different matrices were integrated into the GIS (Geographic Information
System) environment to include a point layer with the location and analytical values.

The results highlight the presence of many PPCPs at levels of few ng L—1 in water and few ng g—1 in soil and
sediment. The spatial distribution of these compounds showed significant differences between the northern and
southern parts of the park, and between the types of water and land used. The PPCPs concentration was higher in
the northern area of the park, whereas the ibuprofen was higher in the south. BPA, caffeine, diclofenac, ethyl
paraben, methyl paraben, metformin, tramadol, and salicylic acid were the predominant PPCPs detected in the
channels and the lake and are in good agreement with those detected in the effluent. Salicylic acid (858 ng L—1)
and tramadol (1264 ng L—1) were at the highest concentration in water. lbuprofen was present at highest
concentration in sediment and soil (100 and 76 ng g—1).

A risk assessment based on the hazardous quotient (HQ) indicated that caffeine is a compound of concern, and
tramadol at the highest concentration showed a moderate risk for the organisms assessed. These data showed the
importance of improving wastewater treatments and developing new barriers to reduce or eliminate the discharges
of PPCPs to protect biodiversity.

The study offers an accurate overview of the current basal state of the Albufera Natural Park.
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ABSTRACT

The Mediterranean region is known for its intensive livestock farming, especially for the breeding of pigs and
cattle. These activities result in vast amounts of waste that necessitate proper treatment. Inadequate manure
treatment can cause eutrophication of surface waters, enrichment of nitrates and pathogens into groundwater,
detection of excess nutrients and heavy metals in soil, and increase GHGs emissions. RE-LIVE WASTE is an
Interreg MED project (2/2018-4/2021) that focused on testing innovative solutions for livestock waste
management in Cyprus, Italy, Spain, and the Federation of Bosnia and Herzegovina. The proposed route to address
the environmental and financial problems associated with livestock waste was through nutrient recovery and the
precipitation of an organo-metallic fertilizer known as struvite. Each participating region constructed and operated
a struvite precipitation plant that transformed anaerobically treated and untreated livestock waste from cattle, pig,
and mixed waste into struvite. Different treatment trains were followed in each demonstrative pilot to record the
effects of treatment and source of waste on the final product. In Cyprus struvite was produced by a mixed effluent
that was anaerobically digested and filtered with filter bags and UF ceramic membranes. The struvite produced
had a purity between 90-99% based on the applied conditions.

KEYWORDS: struvite, livestock waste, anaerobic digestion, nutrients.
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ABSTRACT

Aloe Vera (Aloe barbadensis miller) waste obtained from a local cosmetic production factory was used as bio-
adsorbent for the removal of three different dyes: Methylene Blue (MB), Rhodamine B (RB) and Methyl Orange
(MO). The material was preliminary washed with water at room temperature. Batch tests at 25°C were performed
and the experimental data were fitted using the pseudo-second order kinetic model. It was found out that the rate
of adsorption for the tested dyes follows the order MO>MB>RB. Results show that the Aloe Vera waste can be
successfully used to remove cationic dyes in aqueous solution. More precisely, 94% removal of MB, 71% removal
of RB and a 13% removal of MO was observed in separate tests in which the starting concentration of the
correspondent dye was set to 210 mg/L and the bio-adsorbent dosage to 20g/L.
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ABSTRACT

An advanced wastewater treatment technology, simple, uniform, reliable and stable in its operation, which at the
same time is highly competitive from the economic and environmental point of view, is Moving Bed Biofilm
Reactors (MBBR) performed with the contribution of bio-carriers. This review provides an overview of the most
innovative and recent applications of several kinds of bio-carriers to improve wastewater treatment efficiency. In
particular, the use of commercial plastic bio-carriers is presented, such as K1, K3, RK 042098, or bio-carriers of
natural origin after modification of their surface, such as Loofah sponge coated with Bi2sO31Brip photocatalyst
and Basalt fibers modified with ferric citrate. Research has shown that the most critical parameter that determines
the performance of the MBBR technology is the appropriate design of the carrier in terms of its specific surface,
material, texture, and orientation. 3D-printing technology provides the solution on optimization of the bio-carriers’
construction, having flexibility in the design and the possibility of choosing the desirable construction material.
The utilization of 3D-printed bio-carriers to improve wastewater treatment performance is still in the early
research stages, and almost all the research conducted in this direction is presented in this review.

KEYWORDS: Enhanced bio-carriers; 3D-printed bio-carriers; Wastewater treatment; Moving Bed Biofilm
Reactor
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ABSTRACT

This study aimed to monitor St. George Lake, located in the Athalassa National Forest Park of Cyprus, in order to correlate
its trophic condition with its water quality characteristics and identify the key environmental variables driving
cyanobacteria blooming and their cyanotoxicity. The monitoring lasted for 12 continues months, between January and
December 2019, and samples were analyzed for several physicochemical parameters, cyanobacterial and green algae
content, and cyanotoxins concentration. The actual blooming period was between May to September 2019, and 99% of the
phytoplankton biovolume was attributed to a single picocyanobacterial species, the Merismopedia sp. Besides monitoring
the lake, cyanobacterial contaminated water was also used to test novel oxidants that release hydrogen peroxide as a
mitigation process. During the blooming period, water was collected and used for bench-scale experiments in order to
compare different oxidation processes in terms of efficiency and targeted treatment, while taking into consideration the
environmental impact of the treatment. Liquid hydrogen peroxide, calcium peroxide and magnesium peroxide granules
were applied as mitigation processes for treating toxic cyanobacteria. The oxidants exhibited different efficiencies as the
release of active hydrogen peroxide varied, with calcium peroxide being the most promising one for this dense bloom.
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ABSTRACT

Pesticide residues accumulated in agricultural wastewaters constitute a potential risk for the environment and the
human health. Hence, focused actions for their elimination are of high priority for both the industry and national
authorities. This work evaluates the effectiveness of the photocatalytic process to decompose four representative
pesticides of different physicochemical properties; chlorpyrifos an organophosphate; thiamethoxam an
neonicotinoid; flonicamid a pyridine and tebuconazole a triazole, frequently detected in the water effluents
generated of the fruit-industry. Their photocatalytic degradation was examined using the commercial
photocatalyst Evonik P25 TiO; in a lab-scale batch reactor. The optimum conditions of the photocatalytic
reactions were defined and the apparent reaction rate constants for the pesticide decomposition was determined.
It was confirmed that the reaction rate depends on the pesticides concentrations (varying from 1 to 10 mg/L), the
pH values of the solution (from strong acidic, to neutral and strong alkaline medium) and the presence of scavenger
reagents (acting as reactive radicals quenchers). The photocatalytic efficiencies were evaluated taking into
thorough consideration the compounds solubility and their adsorption onto the catalyst’s surface. Complete
degradation of the selected pesticides was achieved after one hour illumination under UV-A light, without any
formation of toxic by-products.
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ABSTRACT

A two-stage Moving Bed Biofilm Reactor (MBBR) system consisting of a methanogenic and an aerobic reactor
in series was used for medium strength dairy wastewater treatment. An energy analysis was conducted for the
methanogenic MBBR to investigate its autonomy and its potential to act as a pretreatment step for dairy
wastewater treatment under ambient conditions. According to the results, the operation of the methanogenic
reactor under ambient conditions achieves partial removal of COD and important biogas production for having
energy autonomy. A total energy production of 0.538 kWh m was estimated in this reactor, whereas its energy
consumption was equal to 0.025 kWh m=3. Its coupling with the aerobic MBBR results to total removal of COD,
NHs-N TKN, and PO4-P equal to 93, 97, 99 and 49%, respectively.
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ABSTRACT

Plastic debris in the marine environment are the subject of an extensive literature. According to studies dedicated
to the determination of plastic litter abundance, models were used to estimate the global plastic debris abundance
and to simulate their transfer and distribution. Despite these efforts, there is still missing plastic in the models
used as areas exist where plastic abundance is less than that estimated. In parallel, microplastics presence in the
atmosphere and in remote areas was confirmed suggesting long range atmospheric transport. Potentially
addressing both these issues, the aim of this study is to evaluate plastic particles transfer from the marine
environment to the atmosphere via the bursting of air bubbles at the sea surface.
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ABSTRACT

Contaminants of emerging concern (CECs) which do not have adequate data on occurrence in the environment
are being added to the Watch List under the Water Framework Directive. The WL contains multiple CECs or
groups of CECs with differing chemistries which can make analysis of surface water samples increasingly
complicated due to the multiple extraction and analysis methods needed 1,2. Because of the low levels (ng.L?
range) at which WL chemicals may occur in surface waters, reaching the detection and quantification limits
needed to monitor these micropollutants presents a challenge. In this work, an analytical approach involving solid
phase extraction (SPE) and liquid chromatography tandem mass spectrometry (LC-MS) was developed for
monitoring 2nd Watch List substances in Irish surface waters. This is the first time data for the full expanse of the
Watch List has been generated in Ireland. Conditions from extraction to analysis were optimized for recovery of
this broad range of compounds at the ng.L™ concentration level. It was found that the pesticide metaflumizone
was not compatible with the evaporation and solvent exchange step of SPE, and therefore analysis of the direct
eluent was performed for this compound prior to blow down. Two LC-MS methods were used for detection of the
full suite of 15 analytes, in which estrogens were determined separately to the other analytes due to inefficient
ionization of these analytes when used in the main method. Matrix-matched calibrations were used resulting in
good linearities (R2<0.99) for the majority of compounds excluding the estrogens. Detection limits were in the
low ng.L* range. All studied analytes aside from estrogens are below the EU stated target LODs. The methods
were applied to 21 field samples taken from surface waters across Ireland over a three-year period from 2018-
2020. Frequently detected analytes from the second Watch List, occurring in approximately 50% or more Irish
samples, were the three estrogens, three macrolide antibiotics and four out of five studied neonicotinoid pesticides.
The majority of these detections were below quantifiable levels. This work represents the first data on monitoring
of all Watch List chemicals in Ireland.
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ABSTRACT

The health of key species in the Baltic region has been affected by exposure to anthropogenic hazardous
substances (AHSs), which accumulate in organisms and are transferred through food chains. Therefore, there is a
need for comprehensive characterization of the occurrence and accumulation of AHSs in the ecosystem. In this
study, we use a non-target screening (NTS) approach for this purpose. A major challenge in NTS of biological
samples is the removal of matrix components, like lipids that may interfere with the detection and identification
of analytes. We combine size separation by gel permeation chromatography with polarity separation by adsorption
chromatography to achieve sufficient lipid removal for gas chromatography — mass spectrometry analysis. In
addition, we present new data processing workflows designed to systematically find and identify frequently
occurring and biomagnifying AHSs. Using these workflows, we discovered a wide range of contaminants in
marine biota samples and calculated their biomagnification factors (BMFs). Compounds with BMFs above one
included legacy chlorinated pollutants (e.g., PCBs), polybrominated diphenyl ethers, and brominated biphenyls.
There were also several halogenated natural products, the novel flame retardant Dechlorane 602, and other
emerging contaminants. The legacy pollutants exhibited the expected biomagnification behavior, demonstrating
the utility of the data processing workflow.

KEYWORDS: The Baltic Sea, Anthropogenic Hazardous Substances, Non-Target Screening, Lipid Removal,
GC-QTOF/MS, Biomagnification Factor
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ABSTRACT

During the last decades, overwhelming evidence has shown that various xenobiotic compounds have been released
into the environment, due to anthropogenic activities. The term “Persistent Organic Pollutants (POPs)” has been
established for organic chemicals that are resistant to degradation, persistent, bioaccumulative and toxic chemicals
(PBTSs). These chemicals are transported at low concentrations by movement of fresh and marine waters and, as
they are semi-volatile, they are also transferred over long distances in the atmosphere. The result is their
widespread distribution across the globe. They encompass a wide variety of compounds, including pesticides
(such as insecticides, acaricides and fungicides), industrial chemicals (such as polychlorinated biphenyls, PCBs,
polybrominated diphenyl ethers, PBDEs and polychlorinated naphthalenes, PCNs) and unintentional by-products
of industrial processes (such as polycyclic aromatic hydrocarbons, PAHSs, dioxins and furans). The term
“Chemicals of Emerging Concern (CECs)” refers to chemicals, which are not subjected to marketing restrictions
and regulatory monitoring programmes, but are candidates for future regulation, due to their frequent detection in
environmental samples and their potential hazardous properties.

In recent years, research efforts have been focused on the development of analytical methods for the determination
of organic contaminants in environmental compartments, with a special interest in wildlife exposure to them,
because of their bioaccumulative and biomagnificative properties. Biota play a key role as integrated indicators
in the environmental monitoring for a number of reasons, including their position at the food webs, the potential
negative effects on human health through their consumption and the relative ease with which samples can be
obtained, due to their prevalence. In a few studies, xenobiotics have been determined by target analytical
methodologies, which despite their high selectivity and sensitivity, using mainly selected reaction monitoring
(SRM) mode of detection, are limited to cover only a relatively narrow range of chemical classes. On the other
hand, High Resolution Mass Spectrometry (HRMS) techniques, given the high resolution capability (R=35,000)
and mass accuracy in full scan mode, has enabled the simultaneous determination of hundreds of micropollutants
and their transformation products, initiating a new trend in analytical data processing towards wide-scope target,
suspect and non-target screening strategies. To keep up with this evolution in analytical methodologies and in
order to approach their multi-residue character, generic sample preparation protocols, offering rapid and reliable
analysis are needed. However, the different classes and physicochemical properties of the analytes make the
development of comprehensive methodologies that allow their extraction, purification and separation from
complex biological matrices, difficult. According to the literature, several studies reported the occurrence of
volatile, thermally stable and non-polar organic contaminants in biota matrices, however these methods were
mainly focused on the determination of compounds from selected chemical classes, including a limited number
of analytes. There are only few research groups that applied a multi-residue protocol using ASE as the extraction
technique of choice, due to its unique advantages, of automation, speed and use of small amounts of solvents, with
a simultaneous clean-up of the produced extracts.

Within this context, the aim of this study was the development, optimization and validation of a novel generic
analytical protocol for the determination of organic micropollutants of a wide chemical domain in biota matrices
by Gas Chromatography coupled with High Resolution Mass Spectrometry (GC-APCI-QToF MS). Furthermore,
the performance and suitability of the developed method was demonstrated through its application in real biota
samples.
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In particular, in the frame of this study, the effect of various crucial parameters during the sample preparation,
such as the extraction solvent and temperature as well as the use of sorbents for further extract purification, were
investigated. These parameters were optimized by evaluating method performance criteria such as LODs,
recoveries and matrix effect for selected GC amenable compounds. For the optimization and validation, a dataset
of representative compounds of NKUA target list, based on their different physicochemical properties, was
selected. The developed methodology was applied in marine biota of the lower trophic levels (fish and mollusks),
demonstrating the suitability of the proposed analytical protocol for the simultaneous determination of GC-
amenable xenobiotics in biota specimens.

KEYWORDS: Biota Specimens, Organic Micropollutants, ASE, Generic Analytical Protocol, GC-APCI-QToF
MS
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ABSTRACT

Recently, the release of emerging contaminants into the aquatic ecosystems has become an issue of concern among
scientists since some of them are frequently detected in the environment at levels that may cause harm. One of the
main categories of emerging contaminants is the human and veterinary pharmaceuticals. Metoprolol (MET) is a
cardioselective b-blocker widely used in the treatment of various cardiovascular disorders. It has been frequently
reported in aquatic environments with mean concentrations ranging from ng L to pg L range, mainly due to its
inefficient elimination by the conventional wastewater treatment plants (WWTPs). As a result, MET and its
metabolites may bioaccumulate in aquatic organisms causing adverse effects. Thus, it is urgent to evaluate its
potential toxic effects in the aquatic forms.

Furthermore, MET is an ionizable organic compound (IOC). I0Cs are substances that can exist in an aqueous
phase both in ionic and/or neutral form. The chemical speciation, neutral or ionized form, of the 10Cs (such as
MET) depends on the pH values of the ambient medium. Neutral species, which are less polar than their ionized
counterparts, permeate more easily through membranes and thus may be more toxic for the organisms. Therefore,
slight shifts in the ambient pH values can cause considerable changes in the uptake and thus in the toxicity of the
I0Cs. However, the influence of pH in the toxicity and the bioaccumulation of MET has not been extensively
investigated so far.

For environmental toxicity tests many organisms, such as phytoplankton, zooplankton, invertebrates, and fish are
used. Zebrafish (Danio rerio) is a powerful model organism, which is widely used in ecotoxicology research
studies for assessing the potential effects of xenobiotics on aquatic organisms due to the numerous beneficial traits
over other model organisms. Its main advantages are its rapid development, the short generation time and its
similar biotransformation systems to mammals.

The objective of the current study was to evaluate the extent of the influence of different pH values on the uptake,
bioaccumulation, biotransformation as well as the toxicity of the b-blocker MET in Zebrafish Embryos (ZFE).
Another goal was to determine the potential biotransformation products (bio-TPs) of MET and to assess whether
the bio-TPs could contribute to the toxicity of the parent compound.

For this purpose, the fish embryo toxicity test (FET) with ZFE was conducted according to the OECD 236
Guidelines at different pH values. The LCsp values of MET at 3 different environmentally relevant pH values (6,
8, and 9) were determined. Subsequently, these LCsy values were used for the toxicokinetic experiments of MET.
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The extraction of the MET in ZFE samples was performed with the Cryolis Evolution homogenizer (Bertin
Technologies, France) operating at 8200 rpm at 4 °C (3 cycles of 15 s with a 60 s break between each cycle).
Exposure water samples and ZFE extracts were analyzed by RPLC and HILIC in both positive and negative
ionization mode using LC-ESI-QTOF-MS.

A target screening approach was followed for the identification of the parent compound (MET), whereas the
detection and identification of tentative bio-TPs were performed through in-house developed suspect and non-
target screening workflows. The internal concentrations (Cin) of MET in ZFE extracts were determined. The
bioaccumulation of MET was evaluated and the bioconcentration factors (BCF) of MET were calculated. Finally,
the biotransformation of MET in ZFE was studied and a potential biotransformation pathway was proposed.

KEYWORDS: Metoprolol, zebrafish embryo, pH dependent toxicity, internal concentration, biotransformation
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ABSTRACT

This study focuses on investigation the spatial distribution of pollutants in Corlu Stream is the highest
industrialized tributary of Ergene River which is one of the most polluted rivers in Turkey. A total of 250
conventional, metal and micropollutants were scanned at eleven sampling locations for four seasons in Corlu
Stream of Ergene River. At these locations, total of 126, 124, 99 and 107 pollutants were detected at least one
sampling location in summer, fall, winter and spring, respectively. Four micropollutants which are associated with
textile industry were detected in every location in all seasons. Cluster Analysis found four main clusters for
sampling locations from most polluted to low polluted, and six cluster for pollutants ranging from conventional
to unique pollutants. Principal Component Analysis identified six components for every season explaining more
than 80% of the variation in each. PCA results indicated the impact of textile, leather, metal industries and
appliance-electronics production in the Corlu Region.

KEYWORDS: cluster analysis, principal component analysis, micropollutants, Ergene River, Corlu Stream
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ABSTRACT

Non-target screening (NTS) is of great interest for environmental monitoring because it enables the screening of
numerous pollutants, including unknown products. However, methods to identify unknowns are still time-
consuming and only deal with a limited portion of the signal. The objective of this work was to develop a NTS
workflow that enables an automated and comprehensive characterization of the evolution of a sample during water
treatment, using high-resolution mass spectrometry (HRMS). Considering different conditions (matrix,
micropollutant concentration), methods based on the obtention of raw formulas of detected compounds were
evaluated. Oxidation processes (chlorination, UV/H20, or ozonation) were applied to wastewater samples to
obtain contrasted HRMS fingerprints and to assess the relevance of the workflow to characterize transformation
products (TPs). Batch experiments were conducted to confirm the ability of such a workflow to properly
characterize the modification of the sample. Different extraction methods were also applied to enlarge the range
of detected TPs. Preliminary results show that the workflow is able to rapidly compare the fingerprints of the
samples (e.g., highlighting the presence of oxidation products characterized by the incorporation of oxygen atoms
into compounds). The applied workflow also enables the tracking and identification of specific TPs formed by
oxidation.

KEYWORDS: Micropollutants, non-target screening, oxidation, transformation products, wastewater
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ABSTRACT

Over the recent decades, there is great interest from the scientific community in emerging contaminants, such as
pharmaceuticals. Previous studies have demonstrated that they are ubiquitous in aquatic ecosystems, mainly due
to insufficient removal by wastewater treatment plants (WWTPs). In light of their potential risk to the aquatic
environment and organisms, immediate action is required.

According to a recent study, many pharmaceuticals belong to the group of ionizable organic compounds (I0C)
and they can change their partition coefficient depending on the pH of the surrounding medium. lonizable organic
compounds (I0Cs), such as Fluoxetine, are substances that can exist in an aqueous phase in both the ionic and/or
neutral form. The ambient pH value can influence this proportion. Although slight variation in the pH can cause
considerable changes in the uptake and the toxicity, until now, the pH-effect has not rigorously been considered
in risk assessment.

The pharmaceutical Fluoxetine (FLX), is a selective serotonin reuptake inhibitor (SSRI). It is one of the most
widely prescribed antidepressants and it has been recognized as one of the most toxic human pharmaceuticals in
the aquatic environment. Therefore, it is necessary to assess its potentially toxic effects on aquatic organisms.
Zebrafish (Danio rerio) embryo (ZFE) has been considered as a well-characterized experimental model organism
in the fields of molecular genetics and developmental biology. It is also a very promising model organism for
toxicokinetic experiments since it poses similar biotransformation systems to mammals. Hence, it is extensively
used as model organism in ecotoxicology research studies, in order to investigate the toxic potency of drugs and
chemicals.

The aim of this study was to assess the influence of different pH values of the test medium on the acute toxicity,
bioaccumulation, and biotransformation of the antidepressant FLX in zebrafish embryos. Furthermore, it was
examined if biotransformation data could be used in a complementary way to the internal concentration of the
parent compound, for a holistic interpretation of toxicity at different pH values.

For this purpose, the fish embryo toxicity test (FET) with ZFE was conducted according to the OECD 236
Guidelines at three different pH values. The toxicity assay was used for the calculation of internal concentrations
and LC50 values of FLX. Regarding the sample preparation, the extraction and homogenization were performed
by bead-beating technology, using the Cryolis Evolution homogenizer (Bertin Technologies, France). The water
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samples from exposure experiments and the ZFE extracts were analyzed by RPLC and HILIC in both positive
and negative ionization mode using LC-ESI-QTOF-MS.

Regarding the identification, target screening approach was followed for the identification of the parent compound
and the biotransformation products were identified through an in-house developed suspect and non-target
screening workflows. Moreover, the internal concentrations (Cin) in ZFE were determined and the potential
bioaccumulation of FLX was evaluated by determining the bioconcentration factors (BCFs). Different
biotransformation products (bio-TPs) were detected in the ZFE extracts. The biotransformation of FLX by
zebrafish embryos, as well as the contribution of bio-TPs to the concentration of the parent compound was
extensively studied. Finally, a potential biotransformation pathway of FLX in zebrafish embryos was proposed.

KEYWORDS: Fluoxetine, toxicity, pH-values, zebrafish embryos, internal concentration, bioconcentration,
biotransformation, LC-ESI-QTOF-MS
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ABSTRACT

The Dnieper River Basin is the main freshwater resource for Ukraine. Despite being used as source for drinking
water, its water quality does not always meet the environmental standards. The basin is highly affected by regional
and transboundary (from western Russia and Belarus) anthropogenic pollution loads. Among others, regular and
thoroughly planned environmental monitoring activities contribute to water quality management and pollution
control. Over the last decade, Ukraine, as a member of European Union's Eastern Partnership countries, has agreed
to adapt its water legislation to EU policies. Apart from the EU’s priority substances that have defined
environmental quality standards (EQS), contaminants of emerging concern released in the aquatic environment
may have serious impact on the ecosystem and are examined as potential candidates for future legislation.
Regularly, some of these emerging contaminants are included in the EU Watch Lists, so that more data on their
occurrence is collected to draw conclusions on their actual risk. The assessment of the potential risk of the detected
compounds in the environment is based on Predicted No-Effect Concentrations (PNECS).

In this study, a monitoring campaign to assess the chemical pollution in the Dnieper River Basin was conducted
in October 2020. The campaign involved the collection of surface water samples from 27 sites of the basin
including the Dnieper River, its main tributaries, canals, reservoirs and the estuary. Some sites were directly
impacted by wastewater discharges, while other sites were used for the production of drinking water. Moreover,
5 sites were chosen for collection of fish samples to investigate the potential bioaccumulation of organic
contaminants in freshwater organisms (biota). The presence of heavy metals in biota samples was investigated as
well.

Generic sample preparation protocols for surface water and biota were employed for the extraction of a broad
range of medium polar to polar emerging contaminants amenable to liquid chromatography-high resolution mass
spectrometry (LC-HRMS) analysis. Data was acquired through the data-independent acquisition mode (broadband
collision-induced dissociation (bbCID)) in m/z range of 50-1000. Analysis data for surface water and biota
samples was screened for the presence of target emerging contaminants using an in-house developed database of
2,232 compounds. The screening criteria consisted of mass accuracy £2 mDa, retention time shift £ 0.2 min,
evaluation of isotopic patten, detection of adduct ions and in-source and bbCID MS fragment ions. Method
validation for a representative subset of target compounds and compound-specific validation for quantitation of
the detected compounds was performed. Further screening for more than 65,000 suspect compounds was achieved
by uploading the analysis data to NORMAN Digital Sample Freezing Platform (DSFP). Heavy metals such as Cd,
Hg, Ni, Pb were determined in biota samples by ICP-MS after acidification with nitric acid, microwave digestion
and dilution.

Target screening revealed the presence of 161 environmental contaminants in total in surface water collected from
the Dnieper River Basin. Pharmaceuticals, plant protection products and industrial chemicals were the main
classes of the detected compounds. The highest frequency of detection (above 50%) was observed for the
pharmaceuticals carbamazepine, fluconazole, lopinavir and the pesticides carbendazim, bentazon, terbuthylazine.
The site of the Ros River (tributary of the Dnieper), where the city Bila Tserkva is located, had the highest
cumulative concentration of environmental contaminants, probably impacted by the activities of nearby-located
water treatment facilities. Other sites with high levels of chemical contamination were another site of the Ros
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River in Korsun Shevchenkivskyi, a site of the Dnieper River that receives the discharges of the wastewater
treatment plant of Kiev (Bortnytsia aeration station), and a site of the Bilous River (tributary of the Dnieper) in
the Chernihiv Oblast.

37 contaminants at concentration levels exceeding the EQS or lowest PNEC value were detected at least in one
of the collected surface water samples. The highest exceedance was observed for the pesticides terbuthylazine,
nicosulfuron, fipronil, carbendazim, and the pharmaceutical candesartan in surface water collected from some of
the aforementioned sites. Moreover, great attention should be given to the EQS exceedance of atrazine, which is
a priority substance in water, as well as to 7 detected compounds that are included in the EU Watch List 2020,
from which fluconazole, prochloraz and tebuconazole had concentration levels exceeding the PNEC value.
Furthermore, emerging contaminants with concentration above PNEC in sites used for drinking water intake must
be under careful consideration.

4 organic chemicals and 2 heavy metals were detected at least in one biota sample, with the concentration levels
of 4-formyl antipyrine exceeding PNEC in all samples and Hg exceeding EQS in the biota sample collected from
a site of the Desna River (tributary of the Dnieper) 3 km away from the Desna Water Intake Station.

Almost 400 organic compounds were tentatively identified (confidence level of 3 or above) through suspect
screening by employing NORMAN DSFP, whereas the analysis data was stored in the platform for future
retrospective screening.

The results of this study were compared with older studies conducted in different river basins of Ukraine (the river
basins of Danube, Dniester, and Siverskyi Donets and the sea environment where the Dnieper ends up (the Black
Sea). More than half of the environmental contaminants identified in the Dnieper River Basin were detected in
other Ukrainian rivers and the Black Sea as well. This comparison demonstrates an overview of the anthropogenic
activities and the lifestyle in Ukraine that directly affect the ecosystem.

KEYWORDS: Dnieper River Basin, environmental monitoring, LC-HRMS, organic and inorganic chemicals,
risk assessment
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ABSTRACT

The rising consumption of pharmaceuticals in the last decade have led to the contamination of global surface
water ecosystems from pg/L to ng/L concentrations. The concentrations, fate and toxicological implications of
pharmaceuticals and their residues remain generally unknown. The continual release, stability and biological
activity of these “micro-pollutants” can lead to chronic environmental exposure, with ensuing behavioural and
health-related effects to wildlife and potentially to humans. The objective of this project is to determine the
presence and concentrations of pharmaceuticals in surface water and relate it to potential environmental effects to
aquatic ecosystems. 12 pharmaceuticals are investigated in this study including diclofenac, trimethoprim,
ciprofloxacin, sulfamethoxazole, amoxicillin, gemfibrozil, venlafaxine, carbamazepine, Estrone, 17a-ethylene
estradiol, 17B-estradiol. These pharmaceuticals were selected from the water framework directives “Watch List”,
or are recognised as contaminants of emerging concern. Seasonal surface water grab samples were collected and
further underwent pre-treatment and concentrated using solid phase extraction (SPE) with OASIS HLB cartridges.
Detection was performed by high-performance liquid chromatography tandem mass spectrometer (HPLC-
MS/MS). Outcomes from this research will aim to provide a robust method for the systematic monitoring of the
occurrence of pharmaceuticals in surface waters at environmentally relevant concentrations.

KEYWORDS: pharmaceutical, surface water, micro-pollutant, Watch List
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ABSTRACT

Stakeholder mapping and analysis is essential in Climate Change Adaptation (CCA) projects to assess and identify
the needs of stakeholders (SHs). For the mapping of actors involved in adaptation planning and implementation
in Greece, a multi-criteria analysis is followed.

The SHs involved in CCA in Greece were divided into national and regional level stakeholders. The stakeholder
analysis was based on the mapping of SHs identified through the organizational charts of relevant institutions and
by other projects with a direct or indirect link to CCA. The relative importance of each stakeholder for the purposes
of this analysis was assessed by evaluating their Power, Proximity and Urgency with respect to CCA and assigning
specific weighting factors for each criterion, to calculate a single Priority Index. Based on the Priority Index value,
SHs were classified as low, medium and high priority for CCA both at the national and regional level.

At the national level, ministerial directorates are assessed as high priority, followed by academic and research
centers as medium priority. At the regional level, high index values were calculated for the Special Directorate of
Environment and Spatial Planning. The General Directorate of Civil Protection and Directorate of European
Programs are assessed as medium and low priority respectively.

KEYWORDS: Stakeholder mapping, Multi-criteria analysis, Climate change adaptation, Weighting factors,
Priority Index
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ABSTRACT

The dairy sector is one of the main economic activities in the Spanish region of Galicia, located in the northwest
of the country. In dairy farms, the type of farm management has a clear effect on climate change mitigation by
modifying crucial processes such as carbon storage in the soil. This study aimed to evaluate the effect of the dairy
farm management (extensive, intensive and organic) on carbon storage in each soil aggregate fraction in dairy
farms of Galicia. A total of 21 dairy farms were selected of which 7 farms were based on intensive conventional
production, 7 farms were based on extensive conventional production and 7 farms were based on organic
production. In each farm, two plots were selected and for each plot, two composite soil samples were collected.
In the laboratory, soil samples were fractionated in macroaggregates (250-2000 pm), microaggregates (53—250
um) and silt + clay (< 53 um) to estimate the carbon storage in each soil fraction. The results show that the organic
farms implied a higher amount of carbon storage in the different soil fractions than the extensive and intensive
farms, being the carbon storage in the smallest soil fractions very stable and maintained in the soil in the long-
term.
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ABSTRACT

Galicia is a region in NW Spain with high economic dependence on dairy cattle where livestock feeding is mainly
based on the production of forage maize. In this region, one of the major challenges for the forage maize
production systems is to maximize the economic return while minimizing environmental pollution mainly
associated with greenhouse gas emissions such as CO.. In this context, crop rotations influence not only crop
growth, but also the soil chemical properties such as the amount of carbon storage in the soil. This study aimed to
evaluate the effect of the forage maize-pasture rotation on the carbon storage in the whole soil and each soil
aggregate fraction (2502000 pum; 53—-250 pm and < 53 um) under different climatic conditions in Galicia. In
September 2020, a total of sixteen plots were selected in the interior and coastal areas of Galicia. In each area,
four plots with a forage maize-pasture rotation and four plots without rotation with pasture were selected to collect
composite soil samples. In the laboratory, the total soil carbon and the carbon storage in the different soil fractions
were estimated. In this study, the crop rotation increased the amount of carbon storage in the soil in the long term.
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ABSTRACT

Integrating woody perennials and agricultural crops combined is a centuries-old practice, nowadays called
agroforestry. Because agroforestry is being promoted by public administrations, it is essential to obtain scientific
knowledge about the effect of different factors (e.g. tree shade) on crop characteristics. In this study, the effects
of light intensity variation on the nutrient composition of wheat (Triticum aestivum L,) and rye (Secale cereale
(L.) M. Bieb.) grain were analyzed, focusing on the concentration of macronutrients such as N, P and Mg and
micronutrients such as Zn, Mn and Fe. To evaluate nutritional quality, 17 wheat and 11 rye varieties, grouped by
t their flowering time (precocity), were studied. A randomized complete block design with four replications per
variety and light intensity was used to carry out this study. These varieties were grown, in pots, under greenhouse
conditions, during 2016-2017. To simulate different intermediate (IS) and high shade (HS) conditions,
polyurethane meshes of different hole diameter sizes 0.0075 cm? and 0.0026 cm?, respectively; applied in April,
were used. In both species, an increase in nutrient concentration was observed under HS conditions.
Micronutrients showed the greatest sensitivity to the variation in light intensity, especially Zn and Fe in wheat and
Zn and Mninrye.]
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ABSTRACT

The effects of climate change threaten food security by affecting the production and quality of crops that are part
of the world's food base, such as wheat. The crop-tree association can act as a tool to mitigate and adapt to climate
change, and it is important to analyze the influence of the shade cast by the tree canopy on the yield of important
global cereals. This study analyzes the effect of shade (IS: intermediate shade and HS: high shade) on grain yield
(GY), straw yield (SY) and number of grains m? (G m), in 17 varieties of winter wheat, with growth cycles of
different lengths (early, medium, late). The wheat was sown on two late dates (December 2016 and January 2017),
under controlled greenhouse conditions. Straw yield decreased in shady conditions in medium and later varieties,
sown in January. Only a decrease of grain yield and number of grains was observed when late varieties were sown
in January when HS was applied to plants. These results seem to indicate that the variation in light intensity has a
lesser effect in those varieties that are sown in December.
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ABSTRACT

Climate change affects temperate areas by increasing the risk of suffering extreme climatic events and sharping
major problematics. Moreover, climate change and its related effects jeopardize water and food supply. Rural
areas are key for sustainable development and provide socio-economics advantages, but it also exists a downside
on key aspects such as less job, education and infraestructures accessibility for its inhabitants. The European
Commission is strongly committed to improving life quality and business opportunities in rural areas. Thus, the
GO-GRASS is an H2020 project that aims to create innovative business opportunities in rural areas based on
grassland and green fodder. Key Performance Indicators (KPIs) development is a very useful instrument for
organizations management. that allows testing the efficiency of a system considering elements and standards
related to a specific topic or work field. Within the GO-GRASS, KPIs development is key to evaluate the
sustainability of grass-based value chains and assessing the replication potential of demos business models. Based
on SAFA indicators and GRI standards, the evaluation of value chains was geared to economic, social and
environmental issues to obtain finally, a set of eight, six and 10 KPIs selected by the project’s experts that allows
grass-based value chains evaluation.
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ABSTRACT

Human population is expected to increase from 7.8 to 9.4 billion by 2050. At the same time the demand for
agricultural products will increase by about 50-70%. As a result, there is a growing awareness that rapid growth
in global production and consumption of livestock products is contributing to serious environmental problems,
the most notable being the contribution to climate change. The livestock sector contributes 8-14% of global
Greenhouse gases emissions (GHGs). Animal agriculture produces greenhouse gases in the form of CH4 from
enteric fermentation, N2O from use of nitrogenous fertilizers, and CH4 and N2O from manure management and
deposition of animal manures on pastures, and CO, from energy consumption. Under the European program
ClimaMed LIFE17 CCM-GR-000087, this study focuses on the emissions from a cow farm, in order to identify
and evaluate the sources of GHGs emissions, and also to promote mitigation actions. In specific, LIFE ClimaMED
aims at developing and delivering innovative, reliable, rapid and cost-effective technologies of Tier 3 level for the
on-site measurement of CO,, CH4 and N,O emissions and SOC stock changes from agricultural fields at real time,
in order to assist scientists, public authorities and policy makers in collecting, quantifying, evaluating, mapping
and reporting spatial data for GHGs emissions and SOC stock changes from the Mediterranean agricultural and
livestock sector.
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ABSTRACT

Seaport infrastructure monitoring promotes the development of an effective management system that ensures
functionality, structural capacity and safety. Monitoring approaches are considered to be a useful tool in an attempt
to deal with growing global trends, such as seaport “smartness”, or with challenging issues such as climate crisis,
while enhancing the financial performance and the capability of a seaport to remain competitive in the trading
environment. Therefore, the present paper proposes a framework for integrating monitoring processes and relevant
data analyses to improve seaport smartness and adaptive capacity to climate change. The framework is applied at
the seaport of Lavrio, located in central-eastern Greece, where in-situ inspection and condition assessment is
performed through utilizing modern monitoring techniques. The research outlines the significance of establishing
a robust monitoring system such as the one hereto described to minimize the impact of natural hazards, perform
suitable maintenance strategies and optimize the required periodic control of seaport facilities.
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ABSTRACT

The Arabian Peninsula is generally known as a region characterized by low annual precipitation amounts and a
great seasonal and spatial variability. However, its location and geomorphological characteristics lead to diverse
climatic conditions in different sub-regions and smaller scales. At the same time, extreme rainfall events and
floods often pose a threat to human life and activities. Therefore, a better understanding of the spatiotemporal
features of precipitation is more than necessary. Towards this way a thirty-year (1986-2015) climatic analysis has
been prepared with the aid of the state-of-the-art numerical modeling system RAMS/ICLAMS. The model output
has been extensively evaluated against in situ measurements and satellite records revealing a good behavior. The
analysis consists of three main parts; the mean climatic characteristics, the rainfall trends and the analysis of
extremes. The last are studied employing the principles of the extreme value theory, taking into consideration both
the duration and the intensity of the rainfall events. Among the main findings, the spatial distribution of the
precipitation trends showed insignificant differences for the examined period. Furthermore, it was found that the
eastern and the top half parts of the Arabian Peninsula presented the lowest risk regarding extreme events. Apart
from the pure scientific interest, the findings can be quite useful in different sectors such as civil protection,
constructions and reinsurance.
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ABSTRACT

Is Greece greener than the current economic indicators show? GDP is used as the leading economic indicator of
economic growth and progress. GDP as a measure, among other things, lacks an environmental component. In
this paper, we have developed a Green GDP for Greece and neighboring countries and compared them with each
other, precisely to compensate for the shortcomings of environmental components in GDP. Green GDP consists
of classic GDP minus the costs of pollution, overexploitation of resources, and CO» emissions into the atmosphere.
In this way, or with this calculation method, we have obtained a more detailed and precise presentation of
economic growth at the expense of ecology. The paper’s main objective is to show whether Greece and
neighboring countries, which have the same geographical position, have the same or different environmental
policies and how much this policy affects economic development and vice versa. Excessive pollution or
exploitation of resources shows a more real economic growth that is sure to pay off in the future for future
generations. In this way, we can calculate how much our progress today is a burden for our children or their
children in the future, and we can assess whether today’s economic growth is worth it in such a way.
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ABSTRACT

The present work leverages simulated hydrometeorological factors and satellite-derived chlorophyll-a to predict
phytoplankton dynamics for Mulargia reservoir (Sardinia, Italy). A Random Forest (RF) model was (a) calibrated
to minimize out-of-bag errors of chlorophyll-a predictions for a 5-year-long period (2015-2019), and (b)
benchmarked against a naive predicting alternative for multiple forecasting horizons. Calibration and
benchmarking revealed that the RF model can predict the temporal dynamics of phytoplankton growth accurately
up to ten days in advance (mean absolute scaled errors ranged from 0.5 to 0.9). Permutation variable importance
metrics and the individual conditional expectation plots revealed that moderate temperatures, high soluble
phosphorus loads, and low light intensities favor the occurrence of phytoplankton growth in Mulargia. This finding
is consistent with the dominance of Planktothrix sp. that has been observed in the reservoir. Conclusively, this
work lays the foundation for an operational forecast model to help local stakeholders with the present and future
reservoir management.

KEYWORDS: Machine learning; forecasting; phytoplankton blooms; remote sensing; hydrometeorological
predictions
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ABSTRACT

The equivalent noise levels regularly exceed acceptable limits within Dhaka city, the capital of Bangladesh,
especially in the mixed urban areas (where trips are generated to serve commercial, residential, and industrial
demands). The study aims to assess the noise level in mixed urban areas, build noise prediction models and allow
scopes for ensuring sustainable environmental management. Two traffic noise prediction models were assessed:
aregression model and an artificial neural network (ANN) model to predict the equivalent noise level (Leg). Traffic
and noise level data were collected from two mixed urban areas, statistical analyses were performed to describe
the existing trends and to evaluate both model’s responses in predicting equivalent noise level (Leg). The ANN
model (coefficient of determination: 0.82) showed better performance than the regression model (coefficient of
determination: 0.70). The predicted equivalent noise levels from the ANN model were compared to acceptable
limits to display the extent of noise pollution using GIS. The traffic noise models can assist in environmental
impact assessment to protect the communities susceptible to the adversities of noise pollution.
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ABSTRACT

Phosphorus (P) is a critical raw material and the EU largely depends on P-imports to cover its demand. This is
increasing efforts to recover P from secondary P-sources such as municipal sewage sludge ashes (SSA) from
mono-incineration. Usage of SSA for mineral fertilizer production requires compliance with certain quality
standards regarding P-concentrations and trace element levels. This is particularly challenging in view of the
variability in composition and amount of sewage sludge due to different technologies applied by the wastewater
treatment plants (WWTP) and various catchment areas when sludge is jointly incinerated. By applying different
sewage sludge treatment processes along the process chain, homogenization of the output quality of mono-
incineration plants may be achieved. To investigate the effects of input variability and treatment processes on SSA
composition a Monte-Carlo simulation approach was used. The simulations included probability distributions of
sewage sludge composition data from 57 WWTP. Missing data were compensated by mean substitution to
generate a complete set of input distributions. The resulting distributions of SSA nutrient and contaminant
concentrations obtained by the simulation were compared.
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ABSTRACT

Crowdsourcing is a method gaining ever wider use in practice and leverages human intelligence to solve problems
in a considerable number of study fields. Howe (Howe 2006) coined the concept defining: “Crowdsourcing
represents the act of a company or institution taking a function once performed by employees and outsourcing it
to an undefined network of people in the form of an open call.” This systematic review aims to understand the
Crowdsourcing tools and Earth Observation (Satellite, aerial & in-situ) data and their contribution to
environmental conservation and sustainability. The review involved 29 papers with particular focus on
Technology Readiness Level (TRL), data fusion methods applied and topics such as types of users and their
incentives and tools used to engage users and to collect the data. This article provides a glimpse of the Citizen
Science (CS) data collection combined with Earth Observation data and explores the development of this swiftly
emerging and evolving subject. We discuss two central implications in terms of research-implementation spaces
for Crowdsourcing tools and EO data fusion: (1) the need to centralize the role of the people in order to have more
accurate outcomes and (2) the most commonly used tools for crowdsourcing. This systematic literature review
provides collective insights about the most commonly used tools for crowdsourcing that characterize well it’s one
of the monitored domains, concluding that in complex environments remote sensing still exceeds citizen
information. Our review identified limitations and recommendations derived from the monitored papers, that will
improve the efficiency and provide an opportunity to look at multifaceted problems from numerous standpoints.
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ABSTRACT

European Union Emission Trading System (EU ETS) is a key instrument of EU’s climate policy and the largest
international cap-and-trade system. Every allowance transaction is recorded in an electronic registry, called
European Union Transaction Log (EUTL). Utilizing the vast amount of EUTL data, we exploit the EU ETS
transaction network as a means for understanding in depth the allowance market structure. We observe that the
network follows the core-periphery structure and identify a small subset of core transactors. We provide strong
evidence that despite its small size, the part of the network built around core transactors captures all the key
properties of the entire EU ETS transactions network. Moreover, due to high and more regular trading, the
transactions of the core members lack the “noisy” behaviour typically appearing in the periphery. Through
extensive evaluation, we demonstrate that the core transactions can provide better results in explaining and
forecasting the allowance price. Our work provides a compact and useful tool which can be used not only towards
understanding a large and complex allowance market, but also towards evaluating one of the most prominent
environmental policy instruments, the EU ETS.

KEYWORDS: Emission Trading System, cap-and-trade, ETS transaction network, core-periphery structure,
forecasting
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ABSTRACT

The research presents a novel dynamic and embedded multi-criteria methodology for the environmental monitoring and
control of large-scale civil engineering works. The principal steps are argued, along with the identification of the
appropriate indicators and their evaluation criteria. In order to allow the real-time monitoring and share the results with the
stakeholders, the integration with a Geographic Information System, developed on a web-based platform, is highlighted.
The application and validation of the proposed methodology is shown with reference to a real case of application of an
upgrading of a port area. The results show the usefulness of the proposed methodology in order to standardize monitoring
activities and provide immediate information to control the environmental pressures, avoid potential negative impacts and
identify the best mitigation actions.
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ABSTRACT

In this paper, an advanced numerical model for the simulation of wave propagation and transformation in coastal
areas and inside ports is presented. This model is a fully dispersive and highly nonlinear 2DH Boussinesg-type
model, extended to cover real-life applications, capable of simulating the transformation of complex multi-
directional irregular wave fields in coastal and harbour areas with varying bathymetries. This version of the model
is coupled with wave overtopping empirical formulae as described in the EurOtop (2018) manual. The numerical
model when compared with experimental data showed that a more than satisfactory agreement was achieved in
most cases. A real case study, in the coastal zone of Rethymno in the Island of Crete, Greece, including the
including the current port infrastructure, is also presented.

KEYWORDS: Boussinesg-type model, coastal processes, irregular multi-directional waves, numerical
simulation, wave overtopping.
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ABSTRACT

The study of the airflow around the occupants in a virtual chamber equipped with impingement ventilation system
is made. This numerical study is carried out using a coupling of an integral numerical model, that simulates human
thermal response systems, and differential numerical model, that simulates the Computational Fluids Dynamics.
The air velocity field, the Draught Risk field and the carbon dioxide concentration around the occupants, is made.
The study was performed for winter typical conditions in a virtual chamber occupied by four occupants. The
results show that the airflow, promoted by the impingement ventilation system, with a descendent airflow in the
corners of the chamber, promotes an ascendant ventilation system around the occupants. The air velocity is higher
in the floor level, the Draught Risk is lower around the occupants and the carbon dioxide concentration released
by the occupants’ respiration is transported directly to the extraction system, located above the head level.

KEYWORDS: Numerical simulation, Impinging ventilation system, Human thermal response, CFD, Draught
Risk
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ABSTRACT

The target area of the present study is the western side of the Iberian coastal environment. Although not so high
as in the North or the Baltic seas, the wind power potential can be considered significant in this nearshore.
Furthermore, since this coastal environment is rich also in terms of other marine renewable energy resources, this
represents a very good place for a joint exploitation of ocean energy. On the other hand, the climate change induces
new configurations of the environmental matrix, with important impact on the coastal environment. From this
perspective, the objective of the present work is to analyze the expected dynamics of the wind conditions in the
west Iberian nearshore, in the context of the climate change. The study is focused on estimating the average and
extreme wind conditions for the 30-year time interval 2021-2050. The climatic wind fields provided by the Global
Change Assessment Model are considered for the near future period under the Representative Concentration
Pathway scenario 4.5. This scenario assumes that emissions will increase until 2040 and then decline. In parallel,
an analysis of the historical wind data for the 30-year period 1990-2019 is also performed based on ERA5 data.
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ABSTRACT

Thermal indices are commonly used to assess outdoor thermal environments. This study aims to examine the
applicability of popular thermal indices for the assessment of thermal sensation in Cyprus. Field surveys were
conducted in outdoor public sites in five districts of the Republic of Cyprus. The surveys involved environmental
monitoring and questionnaire-based interviews of pedestrians. The pedestrians reported their thermal sensation
using a nine-point scale, the actual thermal sensation (ATS). Thermal sensation predicted by Discomfort Index,
Heat Index, Humidex (HU), Physiologically Equivalent Temperature (PET), Predicted Mean Vote (PMV),
Standard Effective Temperature, Universal Thermal Climate Index, and Wet-Bulb Globe Temperature (WBGT),
was compared to ATS. Spearman’s rho, Goodman and Kruskal's gamma, percentage of correct predictions, and
distribution of indices’ predictions per category of ATS were used to assess indices’ applicability and find the
index that best predicts thermal sensation. The analysis was performed for participants living in Cyprus (locals)
and for visitors (non-locals). The indices predicted successfully a low percentage of ATS ranging in locals between
9.6% (HU) and 20.7% (PMV), and in non-locals between 13.9% (WBGT) and 29.9% (DI). Overall, PET
performed better predicting successfully 16.8% of ATS in locals and 27.3% in non-locals.
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ABSTRACT

Public open spaces improve the quality of life in cities and form places for community gatherings and outdoor
activities. This study examines the preference of pedestrians for the design features of urban squares. Field surveys
on the perception of environmental stimuli were conducted in five squares in Athens, Greece in three seasons
(summer, autumn and winter), while a mobile station monitored environmental conditions at the moment of the
interview. The questionnaire included an item on the preference for improvement of urban design features (i.e.,
vegetation, water elements, view, and sport spaces) at the monitoring sites. Overall, 1,858 pedestrians participated
in the survey. Of these, 84.4% reported a preference for the monitoring site to be improved for urban design. More
vegetation (60.7%) and adding water elements (28.9%) were the most popular suggestions. The preference for
increasing vegetation was prevalent in all three seasons (summer, 63.8%; autumn, 61.5%; winter, 57.3%; p=0.05).
The preference for water elements was more prevalent in summer (39.6%) than autumn (31.5%) and winter
(17.3%; p<0.001). The results show that most participants would prefer the monitoring sites to be improved for
urban design reporting vegetation as the main element for improvement.
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ABSTRACT

In the field of climatic conditions forecasting, the linear classical time series models are inadequate for modelling
and predicting accurately the air temperature variability. This work presents the novel application of nonlinear
autoregressive neural networks (NAR) in air temperature forecasting. Hourly air temperature data were extracted
from the Chania Airport station located at the island of Crete in Greece, for a 10-year period. The NAR is a multi-
layer, dynamic, recurrent neural network that employs feedback connections for multi-horizon time series
forecasting. Multiple NAR networks were trained with feedback connections for 6, 12 and 24 hours and for
forecasting horizons up to 24-time steps. In the context of evaluating the performance of the trained NAR networks
the Mean Absolute Error (MAE) was used and specifically the errors are examined in terms of their dependence
with the atmospheric circulation. The results indicate that the use of a high degree of feedback decreases the
forecasting error and increases the forecasting horizon of reliable air temperature estimation. The forecast error is
dependent on the atmospheric circulation and higher MAE values are related with depressions that effect the study
area.

KEYWORDS: Air temperature, Machine Learning, Artificial Neural Networks, Dynamic Neural Networks,
Forecasting
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ABSTRACT

As is known, chlorophyll is an important biophysical parameter used to monitor the overall physiological status
of plants. The aim of this research was to study the potential of UAV multispectral images for estimating the
contents of leaf chlorophyll in vineyards. For this purpose, a UAV flight was conducted (eBee SQ with Parrot
Sequoia multispectral camera) and simultaneously in-situ measurements of leaf chlorophyll content of vine were
performed using MC-100 Chlorophyll Meter. A total of 51 samples were collected: each sample representing the
average of 5 measurements from the top of a single plant. Pearson correlation analysis was applied to test the
relationships between spectral reflectance, Normalized Difference Vegetation Index (NDVI), Normalized
Difference RedEdge Index (NDRE) and in-situ measured leaf chlorophyll content. A Partial Least Squares
Regression (PLSR) model was also applied to predict chlorophyll content using 6 predictor variables: NDVI,
NDRE and green, red, red edge, near infrared bands. The results showed that among spectral reflectance, the red
band was most sensitive to chlorophyll variations (r = -0.46). Positive correlation between chlorophyll content
and NDVI/NDRE also was found (r = 0.67 and r = 0.57, respectively). Promising results were obtained for the
PLSR model (R?va = 0.49, RMSEv. = 43.68), which proves the high potential of multispectral UAV imagery for
chlorophyll monitoring in vineyards.
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ABSTRACT

Nowadays, making sustainable decisions is one of the main priorities of government policies. Therefore, it is
increasingly urgent to define investment decision support tools that ensure a long-term balance between
environmental integrity, intergenerational equality, and economic efficiency. This research intends to demonstrate
the crucial role of the Social Discount Rate (SDR) in Cost-Benefit Analysis (CBA). This issue is of particular
interest for projects with environmental impacts, which would be excessively underestimated using traditional
discounting procedures.

The aim of this paper is to characterize an innovative econometric model of environmental-economic discounting
for a fair assessment of environmental effects. This can be done by introducing environmental quality into the
logical-mathematical scheme of the SDR. The main novelty is the definition of the environmental quality
according to the investment sector of the project in order to obtain specific discount rates for the following issue
categories: (i) biodiversity; (ii) forests; (iii) fisheries; (iv) climate and energy; (v) air pollution; (vi); water
resources; (Vii) agriculture.

The estimation of environmental and economic discount rates for projects in Italy with impacts on air pollution
allows testing of the defined model.

KEYWORDS: Environmental Decision-Making, Economic evaluation of Projects, Social Discounting.
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ABSTRACT

Simultaneous removal of contaminants of emerging concern and bacteria inactivation in simulated urban
wastewater treatment plant effluent (SUWWE) through solar Advanced Oxidation Processes (AOPs) namely solar
photo-Fenton (SPF) with Ethylenediamine-N,N’-disuccinic acid (EDDS) (H20,=50 mg/L, Fe(lll)= 0.1 mM,
EDDS=0.1 mM), and the photochemical process based on sunlight/H,02(H.0,=50 mg/L). Furthermore, the
application of a sequential treatment was investigated by firstly applying sunlight/H.0O; followed by SPF at same
reagents concentration and at neutral pH in a Raceway Pond reactor. Process efficiency was evaluated in terms of
(i) degradation of five contaminants of emerging concern (CECs, namely Caffeine, Carbamazepine, Diclofenac,
Sulfamethoxazole and Trimethoprim) at 100 pg/L each and (ii) bacteria inactivation (E. coli, S. enteritidis and E.
faecalis), at 103 CFU/mL each. The results showed that SPF and sunlight/H,O> as standalone processes are not
effective enough for simultaneous CECs removal and bacteria inactivation while sequential combination of
sunlight/H,O, and SPF operated in RPR would be a suitable solution for simultaneous CECs removal and bacteria
inactivation.

KEYWORDS: sunlight/H,O,, solar photo-Fenton, EDDS, wastewater treatment
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ABSTRACT

The Mediterranean region is considered as one of the world’s most water-stressed areas where some countries
have less than 2000 m? capita™ year™. This situation, exacerbated by climate change, is due to, but not restricted
to, the relatively uneven distribution of precipitation, high temperatures and increasing water demand, especially
for agricultural purposes. Under this context, the use of Non-Conventional Water (NCW), as drainage and treated
wastewater, is one of the most sustainable alternatives to cope with water shortage.

The MENAWARA project is designed to enhance access to water through the treatment of wastewater to be
reused as complementary irrigation and to strengthen the operational capacity of stakeholders of the quadruple
helix, including local farmers, in 8 intervention areas of Palestine, Jordan, Tunisia, Spain and Italy. The actions
will reduce the stress on freshwater sources from the agriculture sector and will improve the quality of treated
wastewater in agriculture. Clean and environmentally friendly technological, managerial, and operational
innovation will be applied, and results shared among relevant stakeholders. MENAWARA will play an important
role in reducing water insecurity by designing the most suitable post-treatment or Managed Aquifer Recharge
(MAR) system for each intervention area and by promoting sustainable development in rural areas.

KEYWORDS: Non-conventional water reuse, Wastewater Treatment Plants (WWTPs), Managed Aquifer
Recharge, Mediterranean Region
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ABSTRACT

Treated municipal wastewater is considered a valuable non-conventional water resource. However, a substantial
number of wastewater treatment plants installed in the Mediterranean region have proven to be unsuccessful
copies of systems operating in technolo-gically advanced countries. In addition to high operating and maintenance
cost, these systems are often unsuited to address the local challenges of wastewater treatment. Therefore, treated
municipal water is commonly under-exploited throughout the region. To address these challenges, the
AQUACYCLE project aims to develop an eco-innovative wastewater treatment process scheme, comprised of
anaerobic digestion, constructed wetlands and a solar photocatalytic reactor, for cost-effective treatment of urban
wastewater and maximum environ-mental benefits. This paper presents the distinct features of the novel process
scheme and the characteristics of three such demonstration units to be installed in Tunisia, Lebanon and Spain to
test and validate the efficiency and cost-effectiveness of the hybrid system.

KEYWORDS: municipal wastewater, reclamation, anaerobic digestion, constructed wetlands, solar
photocatalytic oxidation
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ABSTRACT

In the water-poor Mediterranean region, people have always had to cope with scarcity, developing adaptation
strategies to meet their essential needs. However, the adaptation capacities in place are put to the test by climate
change, unsustainable water use and wastage, contributing to the depletion of the resources when water needs
driven by economic and demographic growth are ever-increasing (MedECC, 2019). Agriculture, is foremost
leading to the unsustainable exploitation of surface and groundwater resources. Addressing the lack of water
efficiency, achieving a greater mobilization of non-conventional water resources and an adequate reuse in irrigated
agriculture, have a significant potential to enrich supply, preserve resources and contribute to restore groundwater
capacities. This paper will outline the basic concept of Living Labs and its usability to overcome several
constraints that hinder the intensification of wastewater treatment and reuse in agriculture, and to ensure the
adoption of innovations is successful, sustained and scaled.

The Living Lab approach will help take into account the needs and address the concerns of different user groups
when developing new techniques, technologies and rules, or adapting existing ones. In the ENI CBC MED project
MENAWARA, seven Living Labs in Italy, Jordan, Palestine, Spain and Tunisia are under implementation.

KEYWORDS: Living Labs; Wastewater Treatment and Reuse; Agriculture; Adaptation; Public Private People
Partnership.
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ABSTRACT

Mediterranean Sea is widely regarded as one of the most threatened environments in the world because of the
high population densities, the lack of consistent waste-management schemes, the large influxes of tourists and the
strategic merchant navigation. The growing environmental awareness of society, the advancement of Nature-
based Solutions, and the need for reliable and cost-effective solutions create a favorable environment of
opportunities for the Floating Wetlands which appear as an attractive ecotechnology able to address marine
environmental problems in a sustainable way. Floating Wetlands are man-made ecosystems inspired by nature
that are using natural processes in order improve water quality, while providing a series of ecosystem services
that benefit both human and nature. Aim of this work is to reveal the growing importance of Floating Wetlands
as Nature-based Solutions for marine water pollution control, to highlight the benefits of their application for
economy and society and to identify future challenges and opportunities.

KEYWORDS: Floating wetlands, Nature-based Solutions, marine pollution, petroleum hydrocarbons,
Mediterranean
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ABSTRACT

This paper describes four case studies in which two types of green walls are implemented for greywater treatment
and reuse in Mediterranean countries, Living walls and Green fagade. Green walls are vertical vegetated systems
that can be integrated into urban environments, providing various benefits. The green walls described in this paper
were implemented as part of the NAWAMED project in Mediterranean countries in public facilities with the aim
of demonstrating the potential of Nature Based Solutions and reducing the use of potable water by reusing treated
greywater. The pilot projects are located in Italy, Jordan, Lebanon and Tunisia, and the treated greywater is mainly
reused for irrigation and toilet flushing. In addition, technical indications are provided to foster future
implementations of green walls for this specific application and to disseminate sustainable water management
schemes.

KEYWORDS: Greywater; Sustainable Water Management; Green Walls; Nature-Based Solutions.
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ABSTRACT

This paper offers a concise overview of the main strengths, weaknesses, opportunities and threats, as derived from
the institutional, policy and regulatory framework governing wastewater treatment and reuse in three
Mediterranean countries. The SWOT analysis is based on a desk review of available reports, assessment studies
and interviews with representatives of the public authorities involved at the national, regional and local level in
Tunisia, Lebanon and Spain. This stakeholder-based SWOT analysis was performed to develop a strategic action
plan for the implementation of an eco-innovative domestic wastewater treatment process scheme that is promoted
in the aforementioned countries through pilot demonstration and operational application, with the aim to change
the present paradigm of viewing wastewater as an unsafe effluent, to that of an abundant all-year-round resource
that has multiple uses.

KEYWORDS: domestic wastewater, water reuse, governance framework, stakeholders’ involvement,
sustainability
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ABSTRACT

During the last 4 years Palestinian Wastewater Engineers Group (PWEG) has succeeded in implementing a
comprehensive low cost and low tech. decentralized wastewater management and reuse scheme in Marj Al Ghazal
village in the arid Jordan Valley (JV) improving the access to non-conventional water resources. This was
achieved by the construction of 11 household grey wastewater treatment plants and 11 modified septic tanks
serving 47 households hosting 228 persons. Water consumption in the JV is above average national consumption
amounting to 190 L/C/day, a total of 34,200 L/day of treated grey wastewater (GWW) is reused in irrigation of
medjul date orchard 13500m? (135 medium age tree), 2 greenhouses of 300m? each. The saved water cost (0.25
Euro/m3) is 3,121 Euro per year. The total cost of septic tanks suction amounting to 16,000 Euro/ year is saved.
10,800 Kg of medjul date with a total average cost of 27,340 Euro is yearly harvested thanks to the continuous
availability of the treated GWW. A total cost of 3,000 Euro/ year is spent over the operation and maintenance of
the treatment plants. In addition, a total cost of 5,468 Euro/ year is spent over the medjul trees growing and
harvesting. A net yearly profit of 37,993 Euro is made available due to the reuse of the treated GWW in the whole
village. An average yearly profit per household of 808 Euro is achieved. The beneficiaries’ satisfaction was tested.

KEYWORDS: Rural, Onsite, Grey-wastewater, Environment, Socio-Economic.
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ABSTRACT

Oxidation of waters containing 50.0 mg L? of carbamazepine was conducted by a photo-Fenton reagent
employing a UV lamp of 150W, at pH=3.0 and T=40°C. The oxidising action of hydrogen peroxide was studied
in a range between [H202]o=0-15.0 mM. When applying stoichiometric ratios of 2 mol C1sH12N2O: 20 mol
H20,:1.8 mol Fe?*, the maximum formation of colour (0.381 AU) is promoted. The colour may be
generated by by-products of degradation of carbamazepine that have chromophore groups in its internal
structure, such as oxo and dioxo-carbazepines, which would generate colour during the first minutes of
oxidation, while the formation of acridones would slowly induce colour to the water.

KEYWORDS: acridone, carbamazepine, colour, oxo-carbazepine, photo-Fenton
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ABSTRACT

Textile dyes represent some of the most complicated environmental pollutants due to their variety and complex
structure. Cold atmospheric plasma (CAP) is regarded as a highly competitive advanced oxidation process towards
the removal of organic pollutants from wastewater. In this study, a gas-liquid nanosecond pulsed dielectric barrier
discharge (NSP-DBD) plasma reactor was used for the degradation/mineralization kinetics of three popular dyes
(Orange I1, Methylene Blue and Methyl Orange). The experimental setup used to treat polluted water samples
consisted of a gas-liquid DBD reactor driven by nanosecond pulsed voltage supplied by means of a nanosecond
pulse generator producing positive high-voltage pulses of rising time about 4 ns. The applied high voltage pulses
and the circuit current were monitored on a digital oscilloscope and measured using a high voltage probe and a
current transformer, respectively. The inter-electrode gap was fixed at about 10 mm. The distance between the
dielectric surface and agueous solution surface was about 3 mm and its gap was filled with dry air injected over
the aqueous phase at a constant flow rate. We found that the degradation kinetic order is MB>MO>OII. Under
the optimized operating window, all dyes are completely degraded at treatment times ranging from 15 to 20 min
with the corresponding energy yield being 1.5-2.0 g/kWh.

KEYWORDS: Nanosecond pulsed dielectric barrier discharge; Cold atmospheric plasma; Wastewater treatment;
Organic dyes; Reactive nitrogen and oxygen species; Degradation mechanisms.
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ABSTRACT

New materials supported by Green Chemistry have been receiving widespread attention because they are fulfilling
the sustainable development goals (SDGs) agenda, for which clean water development is a top priority. Recently,
electrospun nanofibers membranes are being frequently used to decontaminate organic pollutants such as dyes
because of their easy operation, flexibility, economic feasibility and high removal efficiency. In the present study,
green polyvinyl alcohol-based electrospun nanofibers membranes (PVA NF) were produced at room temperature
and applied for efficient capturing methylene blue as a common organic pollutant. A series of experiments were
conducted to affirm their catalytic activity. In particular, dye degradation studies were initiated by dissolving a
selected amount of Fe (I11), H202, PVA NF membrane and ultrasound (ULTS). Results showed that ultrasound
could generate hydroxyl (*OH) radical and triggers dye removal percentages, which are of significant contribution
in terms of peroxide-free Fenton-like catalysis. Finally, this study has proven that electrospun nanofibrous
membranes could be a potential economic and efficient carrier for the Fenton catalytic process to capture large
amounts of organic pollutants from industrial effluents.
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ABSTRACT

The oxidation of aqueous caffeine solutions ([Ca]o=100.0 mg L) was analysed, operating at pH=3.0 and 25°C
using different AOPs, which combine the Fenton reagent ([H202]0=15.0 mM and [Fe?*]o,=20.0 mg L) with low
power UV light (15W,), medium (150W), and high (720 W). The Fenton reagent, combined with 150W UV light,
was the most energetic treatment, proving that at 20 min it completely degrades caffeine and 80% of the water
aromaticity. This hard oxidative process is accompanied by a high oxygen consumption, up to concentrations of
[DO]=0.9 mg L at the time when the caffeine contained in the water is completely degraded. On the other hand,
150W UV light is the only treatment capable of decreasing the concentration of total solids dissolved in water,
according to a ratio of 0.0035 mint. US waves allow degrading caffeine by 35%. This treatment leads to the
emission of high oxygen concentrations ([DO]=20.0 mg L), which subsequently decreases along time. The UV
lamp of 15W allows degrading caffeine by 12%, but does not affect the rest of the parameters analysed.
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ABSTRACT

It has been estimated that approximately 62 billion litres of sewage are generated every day in India, with only
37% of sewage being treated. Wastewater treatment issues such as dysfunctional UWTPs with many of them
operating at low service levels compared to the design capacity and a lack of a tertiary treatment facility, lead to
the direct discharge of untreated or inadequately treated sewage into receiving environments, daily. Moreover,
this type of untreated/partially treated sewage was shown to be popular for agricultural irrigation in water stressed
rural regions around the country. This practice carries severe health risks to exposed farmers, due to their
continued exposure to pharmaceutical residues and to pathogenic bacteria, which may not be treatable by
commonly used antibiotics due to the development of antibiotic resistance. Pathogenic bacteria were also shown
to persist in secondary-treated effluents of urban wastewater treatment plants (UWTPSs) in India, thus being still
detected in irrigation canals that supply irrigation water to farmers, highlighting the risk for an increase in the
prevalence of antibiotic-resistant bacteria (ARB) due to the selective pressure applied by the presence of antibiotic
residues in contact with the remaining bacteria.

Therefore, the objective of this study was to evaluate the application a solar-driven Advanced Oxidation Process
namely the solar photo-Fenton oxidation, coupled with a polishing adsorption step using Granular Activated
Carbon (GAC) at a pilot scale, for the treatment of simulated Indian wastewater (SWW). This investigation took
place in the framework of the EU-India ‘PANIWATER’ project (H2020-SC5-2018-1/820718), with the goal of
applying a real-case scenario where a mixture of chemical and microbial CEC in wastewater of a rural region in
India is effectively treated under real solar irradiation, in order to produce a safe-to-use treated effluent.

The optimum conditions of the solar photo-Fenton oxidation for the assessment of the removal of the chemical
and microbial CEC were: [H20,]0=100 mg L, [Fe**]o=5 mg L and [pH]=2.8. The pilot-scale GAC adsorption
step involved the use of 6.5 kg of a charcoal-based GAC (Norit ROZ3) in a two-column setup.

The assessment of the removal of the CEC that were spiked into the SWW at an initial concentration of [C]in=100
ug Lt at the end of the solar photo-Fenton oxidation (T30W,n=247.7 min), led to an efficient removal of the
chemical CEC. More specifically, acetaminophen and diclofenac were completely removed (>99%), followed by
erythromycin (98%) and ofloxacin (90%). The contact time of 15 minutes with GAC after solar photo-Fenton
oxidation of the treated effluent, was adequate for further effective CEC removal. All compounds exhibited a final
removal >90% after GAC except sulfamethoxazole, which exhibited a removal of 88%. In more detail, the GAC
contact contributed to the additional removal of compounds by 1-50%.

The solar photo-Fenton oxidation process was effective for the inactivation of total pathogenic Escherichia coli,
Enterococcus faecalis and Salmonella enteritidis after T30W,n=42.9 min. This finding showcases the potential of
such an advanced oxidation process for the effective disinfection of wastewater effluents, thus rendering them
clear from important pathogenic bacterial groups such as the ones examined herein. The spiked ARB into the
SWW of an initial concentration of 4x10* CFU mL%, were inactivated after 5 min of oxidative treatment. Due to
the fact that ARB are a sub-category of total bacteria and as a result behave in the same manner as total bacteria
once under oxidative stress, the addition of H,O5, the acidic pH and the exposure of the experimental reactor to
real solar irradiation achieved their complete inactivation (<LOD) after 5 minutes of solar photo-Fenton oxidation.
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Finally, the solar photo-Fenton oxidation coupled with GAC adsorption was shown to be a valuable treatment
combination for use in developing countries such as India, for the removal of chemical and microbial CEC that
may pose serious human health risks when found in wastewater effluents used for disposal or agricultural
irrigation purposes.

KEYWORDS: Advanced oxidation processes, Antibiotic-resistant bacteria, Wastewater treatment, Activated
carbon adsorption, Pharmaceuticals
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ABSTRACT

Fenton reactions are widely applied for degrading recalcitrant pollutants, but the resulting ferric sludge remains a
challenge. A novel concept for regenerating Fe(l1) solution at pH 6 from ferric sludge generated in neutral Fenton
is proposed. A microbial fuel cell (MFC) with biocathode and addition of citric acid was used for the first time to
regenerate Fe(ll) from ferric sludge. The concentration of dissolved Fe(Il) reached 120 mg/L in the biocathode,
which was much higher than that obtained in abiotic cathode (<1 mg/L). The chemical cost of regenerating Fe(Il)
was only 3.3% of the commercial Fe(ll). Subsequently, the regenerated Fe(ll) solution was used for Fenton
treatment to remove pharmaceuticals from the municipal wastewater effluent. A wide range of pharmaceuticals
was successfully removed at neutral pH in 60 min, and the efficiency of the treatment was similar to when the
same dosage of commercial Fe(ll) was applied.

KEYWORDS: Regeneration; Ferric sludge; Iron-reducing bacteria; Biocathode
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ABSTRACT

This work aims at developing a contactor type Catalytic Membrane Reactor (CMR) for its application in the
continuous removal of micropollutants by Catalytic Wet Peroxide Oxidation (CWPQ). For such goal, a porous
alumina membrane tube was homogeneously decorated with magnetite nanoparticles following an optimized
method (ion-adsorption, microwave drying, calcination and reduction). In this interfacial system, the water
effluent and the H,O, solution are separated by the catalytic porous membrane, where a controlled reaction zone
is formed. The Fe/CMR (0.5% wt.) developed was applied for the treatment of a representative micropollutants
mixture (sulfamethoxazole (SMX), metronidazole (MNZ) and carbamazepine (CBZ)) under ambient conditions
and slightly acidic pH (pHo = 5). The initial concentration of each compound was established at 100 ug L. Despite
the relatively low micropollutants conversion achieved (22.1%, 27.8% and 32.2% for MNZ, SMX and CBZ,
respectively), the catalytic system showed a high stability in long-term application (100 h). Further research is
currently on the way with the aim of increasing the iron load in the surface of the membrane in order to improve
the catalytic performance of the system.

KEYWORDS: structured catalyst; catalytic membrane reactor; continuous water treatment; micropollutants;
magnetite.
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ABSTRACT

The increasing presence of contaminants of anthropogenic origin in the aquatic environment raises the concern of
the scientific community (Patel et al., 2019). Antiviral drugs play an important role, as their presence in aquatic
bodies is associated with antiviral resistance and chronic toxicity to aquatic organisms (Nannou et al., 2020).
Acyclovir is one of the widest antivirals as it is preferred for the treatment of various diseases such as herpes
simplex virus, hepatitis virus, and cytomegalovirus. Acyclovir has been detected in WWTPs and industrial
effluents as well as drinking water. In the present study, the UVC/PS and UVC/H20, treatment of ACV was
investigated in synthetic fresh (SFU) and hydrolyzed urine (SHU). Specifically, the effect of each component of
these complex aqueous matrices on the performance of the treatment methods was evaluated. It was found that
UVC/H20; system is effective in ACV decomposition even SHU and SFU, as almost complete degradation of the
antiviral is achieved in a short time of treatment. In contrast, UVC/PS system presents a lower efficiency in ACV
degradation. It was found that the presence of urea in SFU and NHs in SHU, inhibits the photo-generated sulfate
radicals and consequently significantly slows down the decomposition of antiviral.

KEYWORDS: Acyclovir, antiviral, AOPs, UVC/H20,, UVC/PS, fresh urine, hydrolyzed urine
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ABSTRACT

Environmental Impact Assessment (EIA) is a proactive methodical process that investigates and predicts the
potential direct, indirect and cumulative impacts of a proposed project/activity on various environmental
components, ideally from project/activity initiation to decommissioning. The output of the above process is the
Environmental Impact Study (EIS) that should be of high quality and include all the relevant information.

The aim of this study is to evaluate the quality of EIS of projects/activities in Greece. The sample consists of 75
complete EIS, conducted after the issue of Law 4014/2011 and includes projects/activities of both categories Al
(extremely significant impacts) and A2 (significant impacts) and of various groups of projects (e.g. hydraulic
projects, environmental infrastructure systems, renewable energy sources, industrial and related facilities). The
methodology includes a structured evaluation of the above EIS, using the quality evaluation criteria checklist (8
categories and 92 evaluation criteria) of the Environmental Impact Statement Review Package developed by the
Impact Assessment Unit (IAU) of Oxford Brookes University. The findings showed that the majority of EISs
perform above the average grade of 2.5, when compared against the evaluation criteria. However, the studies omit
important environmental and social issues, such as public consultation and alternatives.

KEYWORDS: Environmental Impact Assessment, Environmental Impact Studies, evaluation criteria checklist,
Oxford Brookes University Environmental Impact Statement Review Package
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ABSTRACT

Climate change and its environmental effects have raised the need to use mild forms of energy. Solar photovoltaic
panels and wind turbines are by far the biggest drivers of the rapid increase in renewable energy electricity
generation. There are several technologies of photovoltaic systems such as ground systems, photovoltaic installed
on roofs, floating systems, etc.

The aim of this paper is to identify and prioritize the appropriate sites for offshore solar farm (OSF) siting in the
Aegean Sea (Greece), considering various restrictions and several evaluation criteria. The methodology includes:
i) definition of the study area, ii) selection of exclusion criteria iii) geospatial depiction of incompatible sites, iv)
selection of assessment criteria and v) application of entropy weight method and TOPSIS to hierarchically rank
the sustainable sites for offshore solar farm deployment.

Nine (9) eligible Greek marine sites in the Aegean Sea (of total surface area that equals to 17.25km?) have been
identified and are candidates for further evaluation. The three first most appropriate sites for the OSF siting in the
Aegean Sea correspond to marine areas located close to, Thasos, Samothrace and Crete. The exploitation of
offshore solar energy could be the way to make many coastal regions, islands and remote locations sustainable.

KEYWORDS: Solar farm siting, entropy weight, TOPSIS
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ABSTRACT

Integration of ES in spatial planning constitutes a critical issue in the context of establishing resilient and
sustainable policies. In this paper, a literature review was performed, to evaluate the integration of ES in spatial
planning practices through institutional and governmental planning documents. The results indicated that ES have
been gradually capturing the interest of the planning scientific community. However, the number of publications
concerned with this topic is still very limited and with no clear methodology on the issue of integrating the ES
concept in spatial planning. This paper suggests that the integration methodology to be built should focus more
on urban environments, and with the intention to achieve integration within areas defined by ecosystem boundaries
rather than administrative ones.

KEYWORDS: Ecosystem Services, Spatial Planning, Review
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ABSTRACT

The environmental footprint of the current, linear food system is a key challenge that must be dealt with for a
transition to sustainability -a fact highlighted in the recent Circular Economy Action Plan of the European
Commission. Agricultural practices are drivers of polluting food production, while cities form critical hubs of
wasteful food consumption. Urban agriculture has emerged as a promising practice for shortening supply chains
while building urban resilience. The aim of this article is to present CIRC4FooD: a system for urban food
production inspired by the circular economy, aiming at reducing the use of resources and the environmental impact
of food production and consumption in the city. CIRC4FooD is comprised of four sub-systems: rainwater
collection system, vegetable garden precision irrigation, composting system and a smart irrigation system. The
latter collects data from all sub-systems, providing input to an online platform for monitoring and assistance,
where the users can be informed about the growth of the vegetables and their water or fertilizer needs. The
CIRC4FooD system is currently being piloted in three scales at the city of Trikala in Greece: raised beds and small
municipal gardens in public space (small scale), domestic vegetable gardens (medium scale) and a city park (large
scale). The expected results, apart from sustainability gains, include the optimization of the water harvesting
installations and precision agriculture software, as well as the development of an integrated, circular urban
agriculture system widely available to cities and citizens.
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ABSTRACT

The main objective of this paper is to define the role and the importance of the urban allotment gardens in the
consideration of Lisbon as the European Green Capital in 2020. In the first part of the paper, we seek to trace the
historical evolution of vegetable gardens in the context of city development. In the second part, one proceeds to
its mapping and its identification and characterization considering the multiple functions that allotment gardens
play both to improve the quality of the urban environment and to improve the quality of human life. In this sense,
the different ecosystem services that allotment gardens provide to the society are addressed, as well as their
contribution to the qualification of Lisbon's urban landscape and urban food systems. For this, we used a research
methodology that crossed the field work (the survey of the vegetable gardens), with bibliographic and
documentary sources. The present diachronic and diatopic study about urban allotment gardens in Lisbon aims to
legitimize the historical model of urban development based on the deeply intricate relationships between the city
and the agriculture as a strategy to be adopted in the context of the long-term development of both Society and
Nature.

KEYWORDS: Lisbon, vegetable gardens, multifunctionality, ecosystem services, food security
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ABSTRACT

The conflicts observed in the marine environment between the installation of renewable energy production,
aquaculture activities and tourism, highlight the need for a more coherent management. To this end, maritime
spatial planning is being developed at the cross-sectoral level, so that human activities at the ocean could be carried
out in an efficient, safe and sustainable way. Along these lines, this paper is focusing on identifying the
interlinkages between water, energy, marine land use, food and climate in the marine environment (Marine
NEXUS). For the marine environment of Greece, an analysis of the interlinkages and the complex pathways are
qualitatively analyzed based on their impacts on all aspects of the marine environment.

KEYWORDS: Marine NEXUS, coastal and off-shore environment
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ABSTRACT

Coastal environments and in particular beaches are valuable natural assets, offering a wide array of ecosystem
services and economic benefits. In this study UAV technology with RTK-GPS is used in order to map in detail,
the beach morphological characteristics, aiming to the impact of the presence of Posidonia oceanica beach-cast
deposits. The principal aim of this research is to evaluate the relation between the banquettes and the sediments,
as well as the banquette's significance concerning the beach protection. Particularly, the distinctive goals are: a)
to identify the differences in volume, shape and area covered by the banquettes, and b) to analyze the relationship
between banquette deposition and the changes of the sedimentary budget. The presence of the fine-grained
sediments and the calculation of the sediment budget enclosed in the total volume of the banquette (692.57+8.3m?®
(Mission 2)) will re-evaluate their role concerning the coastline protection.

KEYWORDS: Posidonia oceanica banquettes, uav survey, volume-area-sediment calculation, coastal protection
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ABSTRACT

This study aims to analyze the changes in air pollution levels during lockdown measures in Cyprus. Lockdown
measures came into force from March 13th 2020, few days after the first COVID-19 case was registered. The
study analyses the data from different air quality monitoring stations in Cyprus in order to estimate air pollutant
concentration variations during lockdown period. The data collected was compared to the previous year’s monthly
values of emissions. Results show that during the lockdown period, there was a significant reduction on NOx, NO
and NO; (65,07%, 75,20% and 59,67% respectively) at the traffic air quality monitoring stations. A lower
reduction was observed for CO (28.50%) and C6H6 (58,34%). SO, concentrations did not show significant
reductions while ozone levels (O3) increased. The results clearly show the traffic-related air pollution and
necessitate further design strategy plan about the allocation of the traffic volume and the promotion of public
transportation and the use of alternative fuels.

KEYWORDS: COVID-19; Lockdown measures; Air quality; Traffic emission reduction
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ABSTRACT

Headspace solid-phase micro extraction-gas chromatography/mass spectrometry (HS-SPME-GC/MS) was
performed for the analysis of volatile organic compounds (VOCs) emitted from books. Towards this, books of
different ages were examined (old = 50-300 years and new = 2-25 years) using a CAR/PDMS fiber. The examined
books were placed into an in-house made glass sampling chamber, where they remained enclosed for 24 h prior
to SPME sampling and subsequent analysis. SPME is a green and non-destructive preconcentration technique
based on the absorption of analytes on a fiber coating placed inside the sample’s headspace volume. The results
were in line with previous reports; the most prominent VOCs released from old books were furfural, acetic acid,
and acetone, whereas new books emitted toluene, acetone, and heptanal. This natural process takes place over
time due to the decay of paper and degradation of ink and its mitigation is important for the preservation of texts
that are considered cultural heritage. The method can be leveraged for monitoring the decay process, as well as
the effect of external pollution on the books.
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ABSTRACT

This work presents a web-based policy tool for the development of effective particulate matter (PM) pollution
strategies. The tool is based on an integrated modelling approach, from emissions to health effects, which allows
testing measures to improve air quality, focused on PM2.5 levels, and quantitatively assess their impact on the
health and well-being of the populations. The tool was developed in the framework of the LIFE Index-Air project
and this work describes its particular application to Athens (Greece) simulating the effect of two air quality
improvements measures on the PM2.5 levels. The application of the tool for the reference scenario indicates that
Athens did not comply with the European air quality standards (25 pug.m-) for the annual PM2.5 levels in 5% of
the simulation domain. Two mitigation measures were simulated: i) fireplace improvement, and (ii) introduction
of passenger electric vehicles. The results show that, in Athens, the electrification of the fleet is more effective,
allowing to reduce up to 3 pg.m= on the annual average of PM2.5 concentrations. The tool allows for rapid
exploration of potential air quality and health improvements resulting from different control measures, supporting
stakeholders in decision-making.
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ABSTRACT

In this study, bottom-up annual CH4emissions from agriculture (rice cultivation, enteric fermentation and manure)
were calculated with the IPCC Tier 1 approach on county-level, and province totals were obtained for the first
time in Turkey. Konya, which produces the highest annual CH4 emissions (117 Gg CH./yr), is followed by lzmir,
and Manisa provinces. TROPOMI-derived CH4 measurements for a year from December 2018 to November 2019
were used to estimate the monthly and annual concentrations (ppb) for counties and provinces in Turkey. The
monthly average CHa concentrations were between 1855-1870 ppb, and the highest levels were observed between
June and September, which also coincides with the agricultural processes cause CH4 emissions. TROPOMI CH.
concentrations and agriculture-related CH4 emissions agreed for provinces of Izmir, Aydin, Tekirdag, Mersin,
Adana, Hatay, Osmaniye, Kilis, Mardin and Sirnak, but conflicts for Ardahan, Van, Agri, Kars and Erzurum. The
results indicated agreement with agricultural CH,4 emissions in western and southern parts of Turkey rather than
northern and eastern parts.
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ABSTRACT

This study focuses on the spatial distribution and temporal changes of NO, and SO, pollution over large point
sources using high-resolution TROPOMI retrievals, and aims to find a correlation between the retrievals and
electricity production. SO- retrievals showed highest signals over power plants, whereas NO retrievals showed
highest signals over large cities. Daily and monthly time series of NO2 and SO, for the selected nine coal power
plants were compared with electricity production for two years. Correlations between NO2, SO,, and electricity
production were calculated for daily and monthly averages for every power plant. Then, the monthly averages
with more than 23 days data (~75%, May-October) were used for correlation analysis. Highest correlations were
observed for lignite-fired Afsin Elbistan Power Plant with highest total capacity in Turkey. The monthly
correlations for May-October were found as 0.71 for NO», 0.84 for SO, for Afsin Elbistan Power Plant, as 0.45
for NO; and 0.43 for SO, for all selected power plants. Temporal changes in electricity production can be captured
on monthly-basis, however, the correlations were lower on daily-basis. Point sources located close to land-sea
boundaries and multiple sources located in the same region were poorly captured using satellite retrievals.
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ABSTRACT

Hard coal mining is responsible for 9% of the worldwide methane emission to the atmosphere. Methane is the
second strongest greenhouse gas after carbon dioxide, but its radiative power is 25-30 times stronger than the
radiative power of CO.. In the Polish reality, hard coal mining is one of the most important branches of economy
due to big amounts of deposited coal in numerous coal seams which is being produced by many coal companies.
The biggest active coal basin in the European Union — the Upper Silesia Coal Basin is responsible for 3% in the
total greenhouse gases emission and 28% in the total CH4 emission in Poland. The Polish Mining Group (PMG)
— the biggest extraction company in the EU announced that all active coal mines incorporated in the Group will
be closed until 2049. Hard coal extraction has been decreasing in Poland since 1997 and the amount of released
methane from coal mines direct to the atmosphere exceeded 735 million m3 in 2015 and remains high till now.
The purpose of the study is to predict the results of PMG closuring program on methane emission changes in the
Upper Silesian Coal Basin until 2049.

KEYWORDS: Methane emission, hard coal mining, the Upper Silesian Coal Basin (USCB), the greenhouse
effect, air pollution
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ABSTRACT

Size resolved measurements of aerosol particles are essential for understanding key processes in the atmosphere
and assessing their potential impacts on human health and climate. This has led to an increasing demand for
compact and portable, yet cost-effective, instruments for characterizing the atmospheric aerosol.

A commonly employed instrument for sizing aerosol particles in the sub-micrometer range is the Differential
Mobility Analyzer (DMA). Commercial DMAs weigh several kilograms, and have a cost higher than 10 KEUR.
When employed in aerosol size spectrometers, they attribute a poor time resolution to the system (in the range of
several minutes), as they require scanning of their operating conditions. This limits their ability to probe rapidly
changing aerosols caused by certain processes. One way to overcome this limitation is to employ several DMAs
operated at fixed conditions (instead of one in which the operating conditions are scanned), but doing so multiplies
the weight, the size and the cost of the entire system.

Here we report on the design and testing of a lightweight, miniaturized and cost-effective Parallel-Plate DMA.
The weight of this DMA is reduced to less than 1 kg, whereas its manufacturing cost is two orders of magnitude
less than that of their commercial counterparts.

KEYWORDS: cost-effective and lightweight instruments, size distribution, new particle formation
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ABSTRACT

Maritime transport is responsible for about 2.5% of global greenhouse gas (GHG) emissions. These emissions are
expected to increase significantly if mitigation measures are not taken. In 2013, European Commission set out a
strategy towards reducing GHG emissions from the shipping industry. In this respect, from 1 January 2018, large
ships over 5000 gross tonnage calling at European ports are to monitor and report their CO, emissions and other
relevant information to THETIS — MRV database. The aim of this study is to analyse the EU-MRYV database for
the year 2019 for Ro-Pax ships. The total fuel consumption (and CO2 emissions) and the fuel consumption per
transport work were reported. The effect of factors such as the power of the main engines, the year of build, the
vessel’s length and the service speed to CO, emissions was investigated.

KEYWORDS : Climate change, shipping, European Union
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ABSTRACT

Over the past years, a trend to monitor and control the procedures in various industries, has been attempted. It is
known that the ship recycling procedure produces waste that turn to be highly dangerous for the environment,
while the threat of atmospheric emissions is not yet solved. Today the majority of the ship building and ship
breaking industrial activities take place in countries of eastern and south Asia, under the worst conditions in terms
of working safety and environmental damage, even though there is an established legal framework. On the other
hand, the initiative of Industry 4.0 offers a solution that can handle the environmental hazardous conditions and
improve the recycling procedures. Environmental degradation, climate change, air pollution and other major
environmental problems are the outcome of the rapid industrialization of the past centuries. The rise of the Fourth
Industrial Revolution with the probable benefits of the new technologies can constitute the “payoff” to the
environmental damage of the past. Main technology pillars of the industry 4.0 in such as Big Data, Analytics,
Machine Vision, Collaboration Platforms, Simulation and Additive Manufacturing Augmented Reality, can
scientifically diminish the environmental footprint of the ship breaking and ship building industry.

KEYWORDS: Ship breaking, Shipyard, Industry 4.0, Digital transformation.
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ABSTRACT

This paper describes the development of a ship air emissions calculator, which will be part of the ECOMARPOL
platform of the Intelligent Research Infrastructure for Shipping, Supply Chain, Transport and Logistics
(EN.1.LR.I1.S.S.T.). The tool developed with the Python programming language and is based on a variant of the
Bottom-up method. The input parameters are the main particulars of one or more ships and produces results in the
form of tables and diagrams for the analysis of ship air emissions by ship type, emission type, speed and age. The
tool may be used for different vessels and calculates air emissions including: carbon dioxide (CO>), sulphur oxides
(SOx), nitrogen oxides (NOx) and particulate matter (PM). Furthermore, this paper presents two illustrative
applications that showcases the potential of the developed tool. The first one used departure and arrival data of
100 ships within the European Economic Area (EEA) in 2018, while for the second, Automatic Identification
System (AIS) movement data of a Bulk Carrier in the Baltic Sea for 24 hours were collected. The development of
such tools is considered important as they can contribute to establish appropriate measures for reducing air
emissions and help the shipping industry to comply with existing regulations.

KEYWORDS: Ship air emissions; Bottom-up method; Emissions calculator; Sensitivity analysis; Environmental
impact of shipping
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ABSTRACT

Global accounting of the environmental impact from maritime transport is an ongoing conversation. This study
introduces the idea that emissions from open-sea cruising can accounted as stock at the port of arrival. An example
is presented for the case of Mytilene (for a single month) where the in-port and open sea emissions are calculated
and presented. In this specific analysis, during a single calendar month, 518 individual routes were identified with
42.47% being passenger ships and 33.98% being Ro-Ro/ passenger ships. The routes with the higher impact have
been identified to be the ones with the highest combination of Deadweight Tonnage and frequency of arrival.
Characteristically 117 of the total routes can be attributed to vessels with Deadweight Tonnage over 3000 tons. In
the later part of the work, the study discusses two important aspects that should be under consideration in the
overall maritime transport analysis. Firstly, the in-port emissions with a focus on sulphur oxides and secondly the
integrated accounting of shipping emissions.

KEYWORDS: Emissions, Accounting, Maritime Policy, Marine fuels, Methodology
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ABSTRACT

This paper presents the state-of-the-art research conducted as part of EN.I.R.I.S.S.T. regarding the emerging
impact of shipping and transport to the environment. More specifically, it presents the digital platforms and
services that are developed as part of the research infrastructure and are related to environmental sciences. The
first is the “EcoMarpol Platform”, which caters for collecting and analyzing pollution-driven data as well as
calculating the environmental imprint (atmospheric emissions, waste production, chemical pollution of marine
waters and sediments) of maritime activities. This platform additionally includes the online monitoring of in-port
emissions from shipping and pollution from ship-to-ship transfer operations or accidents and the environmental
risk assessment management. The other platform is the “Passenger Sustainable Travel Platform”, as part of which
a tool for calculating aircraft emissions (CO; and air pollutants) will be developed and applied in the Greek
airspace and airports.
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ABSTRACT

One of the main environmental problems in ports is Climate Change and its consequences. Since 1979, many
international organizations have been working to control Climate Change. A literature review and a practical
research were carried out to set up the basis to create a tool. These studies showed in recent years many ports have
started to calculate their Carbon Footprint. However, there is no unified method in ports to do so. In addition,
based on the results of the practical research, the development of a practicable tool for the calculation of Carbon
Footprint in ports was highly demanded.

Therefore, a new standardized tool was developed and validated by 20 experts. This tool was tested with the
existing results of the Port of Oslo and Ports de la Generalitat. The results obtained were in line. Finally, a case
study model was created to test all the functionalities of the tool. The calculated emission values were compared
with those obtained with the OCCC tool and MITECO tool. The outcomes were very similar with minor changes
due to different emission factors. The results of this test process prove that the new tool is suitable to be used by
ports around the world.

KEYWORDS: Climate Change, Carbon Footprint, Greenhouse Gas (GHG) emissions, Ports, Case studies
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ABSTRACT

This paper presents the results of research conducted in collaboration with 97 ESPO EcoPorts members that
completed the Self-Diagnosis Method (SDM), most of them members of the EU TEN-T network. SDM is a
concise checklist against which ports can self-assess their environmental management performance, and it is also
a precursor to the International Quality Standard of Environmental Management System, EcoPorts PERS
(http://www.ecoports.com) — the only standard dedicated to the port sector. Participating ports can compare their
results with the benchmark performance of the EU port sector as a whole. The system is anonymous. SDM is
managed by the European Sea Ports Organisation (ESPO).

A set of 60 environmental management performance indicators were selected from those present in the SDM
(around 300). These key environmental indicators were categorized as follows: i) Environmental Management -
summarized in an Environmental Management Index; ii) Environmental Monitoring; iii) Top 10 Environmental
Priorities, and iv) Services to Shipping offered by the port authority in order to facilitate greener shipping.
Responses were analyzed and the results are discussed in this paper. 2020 results were compared with data from
previous years, allowing the analysis of trends over time. Despite Covid-19, results over the years show trends of
continuous improvement in port environmental management performance in terms of the provisions necessary to
deliver compliance and sustainability of port operations.

KEYWORDS: Environmental management of Ports, Environmental indicators, Benchmark performance.
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ABSTRACT

The environmental impact of shipping industry includes the pollution caused by vessels to air and water
environment. The water pollution is primarily caused by ship accidents and by untreated ballast water. To avoid
maritime accidents, a complex system of regulations and safety management measures has been initiated to
minimize and possibly avoid similar maritime disasters in the future.

On the other hand, untreated ballast water, despite the ease of management by shipping companies, is considered
one of the greatest threats to the oceans internationally and one of the greatest threats to biodiversity. The
International Convention on the Control and Management of Ballast of Ships and Sediments, entered into force
in September 2017, aims to prevent the risk of importation and the proliferation of foreign species following the
discharge of untreated ballast from ships. An option to reduce this risk is to install water treatment systems on the
ballast. Air pollution from ships is another concern that has great significance and impact on health and the
environment. Vessels emit large amounts of pollutants into the air, mainly in the form of sulfur oxide, nitrous
oxide and particulate matter, which are constantly growing and affecting humans. Vessels also produce 3% of the
world's total greenhouse gas emissions such as carbon dioxide, contributing to global warming and extreme
weather.
From 1 January 2020, the IMO imposed a new global sulfur emission ceiling of 0.5% on fuel content, a reduction
from the current limit of 3.5%. Pursuant to the previous analysis, three systems/indicators that apply to vessels
are going to be assessed, based on Clarkson’s SIN Data, in order to evaluate their impact in correlation to the
measure of compliance to the relevant regulations so far:

e The ship must have an equipped and installed ballast treatment system.

e The ship must be equipped and fitted with a special filter to reduce sulfur emissions.

e  The vessel must comply with Tier 111 regulations to reduce nitrogen oxide emissions.

KEYWORDS: Water & Air Pollution, Ballast Water Management, NOx emissions, SOx emissions
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ABSTRACT

This study investigates household food waste (HH FW) generation in two socio-economically different areas in
Libeck, Germany. The applied waste characterisation protocol provided a detailed insight into the generation and
separation behavior of FW collected in the municipal collection system. In total, four characterisation campaigns
were conducted in both areas. Results show that about 47% of FW is avoidable. The socio-economic low area
generated more FW with a lower source-separation performance. The share of avoidable FW was also higher in
this area. The most common fractions found in total FW were fruit and vegetables, leftovers and canned food and
bread. In addition to a substantial avoidable fraction, these commodity groups need to be prioritised in
management strategies, such as for anaerobic digestion or composting.
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ABSTRACT

Over the past decades, the anaerobic digestion (AD) process has been employed as a potential medium to produce
valuable resources from the waste-based feedstock. Moreover, the use of AD technology can generate not only
resources, but it also creates an avenue for useful chemicals recovery to further use in commercial purpose, which
is a part of the circular economy consortium. Volatile fatty acids (VFAS) are one of the most precious chemical
feedstock that can be recovered from anaerobically digested effluent through the use of a pressure-driven
membrane filtration process. In an effort to improve the recovery percentages of VFAs from anaerobically
digested effluent, this study proposed a sustainable pathway by reusing the permeate effluent in the nanofiltration
process. For this purpose, particles free feed solution was produced using the ultrafiltration process and
sequentially subjected to the nanofiltration process in the presence of a 200-300 Da nanofiltration membrane.
Each permeate was mixed with a known amount of fresh feed and continues up to 3 cycles to be improved the
recovery percentages of total VFAs concentrations. Results indicated that recycling strategies could be a potential
way to modulate the concentration of VFAs compounds.
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ABSTRACT

Currently, petroleum-based volatile fatty acids (VFAS) sources are not acceptable towards sustainable
development goals (SDG); therefore, biobased-derived VFAs are of interest. Anaerobic digestion has been
identified as a useful technology for the production of biobased VFAs from organic waste residue because of their
environmental sustainability, easy operation and affordability. The anaerobically digested liquid comprises
several inorganic and organic compounds/particles, including VFAs, which is one of the main challenges
nowadays since the particles/compounds free VFAs are highly demanded. Hence, pressure-driven membrane
filtration technologies (microfiltration, ultrafiltration, nanofiltration and reverse osmosis) is being widely used
due to their higher VFAs recovery efficiency. Microfiltration and ultrafiltration usually applied as pretreatment
for removing coarser particles, while nanofiltration and reverse osmosis possess a remarkable role in recovery
performances. This report is highlighted on the various types of membrane used for VFAS recovery percentages
and critically discuss their influence. Afterwards, it was confirmed that lower pore size membranes offer better
recovery percentages of VFAs over higher pore size membranes due to their permeability rate.

KEYWORDS: anaerobic digestion, membrane chemistry, pressure-driven membrane filtration, volatile fatty
acids, resource recovery
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ABSTRACT

Fruit and vegetable waste (FVW), largely produced in open markets, is characterized by highly putrescible
materials, thus being a proper substrate for anaerobic digestion. This study investigated the effect of the seasonal
variation of FVW, on the biochemical methane potential (BMP). To this end, FVW with an average composition
between the wastes collected from open markets in Amman (Jordan) and Sfax (Tunisia) was considered. Three
sets of batch BMP tests were carried out using three seasonal FVW compositions under mesophilic conditions
(34°C). The selected fruits and vegetables were chopped until reaching a particle size of 10 mm. Sewage sludge
was used as inoculum, and the batch experiments were performed with an inoculum/substrate ratio of 2 (g VS
basis). VFAs, TS and VS content, COD, TAN, pH and alkalinity were monitored. Results show a final methane
yield of 493.1 + 27.7, 394.2 + 69.6 and 373.3 = 32.4 NmL CH4 g SV for the winter, spring and summer
composition, respectively. Due to the high biodegradability of all substrates, more than 80% of the total methane
production occurred in the first 7 days, with a simultaneous reduction of the soluble COD and VFAs. For the
highest performing substrate, a 40% reduction of VS was observed.
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ABSTRACT

Fruit and vegetable wastes produced massively in open markets are a suitable feedstock for biogas production and
digestate of high fertilizing value. A first step of designing anaerobic digestion systems for treating these wastes
efficiently is to study the impact of the seasonal variation on the biochemical methane potential. Moreover, during
mechanical pretreatment applied to reduce the size of the waste mixtures, several fractions derive which affect the
rate of the methane production as well as the ultimate methane yield. Fractionation of the chopped wastes through
sieving resulted in fractions of different parts of wastes and size, affecting the initial rate and the ultimate methane
yield. It was found that the smaller fraction yielded methane at an initial higher rate but at lower ultimate value
than the larger fraction. These results were consistent in all waste mixtures chosen to represent the typical
composition of the organic fraction of wastes generated in open market in autumn/winter, spring and summer. In
all cases examined the BMP of these wastes varied between 360 and 527 NmL CH,4 g VS with an average value
of 436+51 NmL CH4 g VS™.
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ABSTRACT

In this study, an Enhanced Electro-Coagulation (En-EC) technique is described for the removal of dissolved
organic carbon (DOC) from surface drinking water sources. Assessment of the En-EC technique included
investigation of the impacts of operational factors on the organic removal efficiency (R%) and energy
consumption (Cg). A decision support system for En-EC control was developed, referred to as Water Treatment
Control for Electro-Coagulation (WTC-ECoag). Experiments were conducted using two surface water samples
with contrasting water qualities. An electrocoagulation (EC) cell equipped with the capability for measuring
consumed coulombs (C) during the process was used. Three different sets of experiments were conducted to
investigate the impact of process parameters (i.e. the electric current (lec), the pH during EC process (pHec), and
the coagulant dose) on the R% and Ce. The R% was determined during the process based on absorbance at 254
nm (Azs4). The Ce was calculated through the monitoring of the Iec and electric potential during the process. In
the lec impact study, similar R% but different Cg results (under constant coagulant dose and pH conditions) were
obtained for different applied lec. The investigation of pHec impact (under constant coagulant dose and lec
conditions) indicated an optimum pHec of 6 for the process. Investigation of the impact of coagulant dose (under
constant pH and lgc conditions) indicated a maximum R% of 73% and 92% for low and high DOC waters,
respectively. It is concluded that En-EC has potential as an alternative to conventional dosing processes for
enhanced coagulation.

KEYWORDS: Enhanced Electrocoagulation, Dissolved Organic Matter, Surface Drinking Water sources,
Energy Consumption, Coagulant dose control system.

PAPER ID: CEST2021_00443



@ Proceedings of the 17" International Conference on Environmental Science and Technology

. CEST 2021 Athens, Greece, 1 to 4 September 2021

Continuous Flocs Image Analyser (C-FIA) For Flocs
Dynamics Tracking During Conventional Water
Treatment

Daraei H.»®", Bertone E.?, Khedher M.}, Chow C.W.K.}, Awad J.**, Akyol B.»®, Intwala P.D.},
Duan J.%3, Stewart, R.A.? and Van Leeuwen J.}3

Scarce Resources and Circular Economy (ScaRCE), UniSA STEM, University of South Australia,
Mawson Lakes, SA, Australia

2Griffith University, Gold Coast, QLD, Australia

SFuture Industries Institute, Mawson Lakes, SA, Australia

*CSIRO Land and Water, Waite Campus, Urrbrae, SA, Australia

SInternational Agricultural Research and Training Centre, Izmir, Turkey

®Environmental Health Research Center, Kurdistan University of Medical Sciences, Sanandaj,
Kurdistan, Iran

*Corresponding author: e-mail: Hiua.Daraei@mymail.UniSA.edu.au

ABSTRACT

In this paper an image analyser termed ‘Continuous Floc Image Analyser (C-FIA)’ developed for tracking the
dynamics of floc formation, growth and settling during conventional water-treatment (i.e. coagulation,
flocculation, and settling processes) is described. The C-FIA is proposed as an alternative to light-beam scattering
and signal-based analysers such as Photometric Dispersion Analyser (PDA). A primary configuration of the C-
FIA was developed for collecting video recordings of flocs in a flowing suspension of water sample during the
treatment process. A MATLAB script was developed to analyse the image data. A Flocculation Index (FI) based
on RGB! data associated with video frame pixels was calculated as a measure of flocs concentration. The
practicality of the C-FIA in comparison with the PDA was tested using jar testing under laboratory conditions for
two different surface water samples with contrasting water qualities. The results demonstrated the C-FIA
capability to track the floc dynamics during the conventional treatment process using the FI. The C-FIA showed
distinct baseline, rapid mixing, flocculation, and settling stages by providing different levels of F1 for each stage.
The results obtained indicated impacts of light intensity and light beams radiation angle to the photography cell
on the resulted FI. This through its effects on the pixels RGB values of the floc images and raw water image used
for determining the background FI value. The comparison of the FI data obtained through the C-FIA with the
PDA indicates similarity in FI signal trends during process time by either technique. To achieve a more reliable
signal with comparable results between experiments, a more advanced configuration with higher consistency in
the photography system is needed.

KEYWORDS: Continuous Floc Image Analyser, Photometric Dispersion Analyser, Coagulation, Flocculation,
Settling.

PAPER ID: CEST2021_00444



@ Proceedings of the 17" International Conference on Environmental Science and Technology
. CEST 2021 Athens, Greece, 1 to 4 September 2021

Presence and removal of organic micropollutants in 8
different wastewater treatment plants and risk assessment
of treated effluent

C. Di Marcantonio?, A. Chiavola?, L. Meccoli?, S. Leoni?, T. Calchetti?, V. Gioia?, M. Mancini?,
A. Frugis?, G. Cecchini?, C. Ceci®, M. Spizzirri®, M.R. Bonit

Sapienza University of Rome, Department of Civil, Constructional and Environmental Engineering
(DICEA), Via Eudossiana 18, 00184 Rome, Italy

2ACEA ELABORI SpA, Via Vitorchiano 165, Rome, Italy
SACEA ATO 2 SpA, Viale di Porta Ardeatina 129, 00154 Rome, Italy

*Corresponding author: e-mail: camilla.dimarcantonio@uniromal.it

ABSTRACT

Increasing attention has been paid in the recent years to the presence of Organic MicroPollutants (OMPs) in water,
being considered a source of a high risk for public health and environment (Rodriguez-Narvaez et al., 2017). The
present study belongs to a wide research activity carried out since 2018 and still ongoing having the aim to assess
the occurrence with time and removal rate of OMPs in full-scale Wastewater Treatment Plants (WWTPs) (Di
Marcantonio et al. 2020). The present paper shows the results of the monitoring activity conducted on the influent
and effluent of 8 WWTPs focusing on 14 selected OMPs belonging to different classes (e.g. caffeine, illicit drugs,
pharmaceuticals). The study activity included measuring in the same samples the traditional water quality
parameters (e.g. COD, nitrogen species, TSS) to evaluate if there is any correlation between their removal and
that of the selected OMPs. The investigated plants were chosen being representative of different treatment
processes, of the type of final disposal of the treated water and the characteristics and extension of the area served
by the sewage network. Finally, the environmental risk assessment was carried out based on the values of OMPs
measured in the effluent of the plants.

KEYWORDS: Caffeine, Emerging contaminants, Illicit drugs, Pharmaceuticals, Wastewater treatment plants.

PAPER ID: CEST2021_00459



@ Proceedings of the 17" International Conference on Environmental Science and Technology
. CEST 2021 Athens, Greece, 1 to 4 September 2021

Monitoring the algae biomass growth developed on hollow
fiber membrane bioreactor

Novoa A., Fortunato L".

King Abdullah University of Science and Technology (KAUST), Water Desalination and Reuse Center
(WDRC), Division of Biological & Environmental Science & Engineering (BESE), 4700, Thuwal,
23955-6900, Saudi Arabia

*Corresponding author: e-mail: fortunato.luca@kaust.edu.sa

ABSTRACT

This work focuses on using non-destructive imaging techniques to monitor in-situ the formation of algae biomass
on hollow fiber membrane bioreactor treating wastewater. Optical Coherence Tomography (OCT) was employed
to acquire cross-sectional scans of the algae growth in real-time under continuous operation. The proposed
approach allowed evaluating in real-time the impact of the biomass on the bioreactor performance in terms of
TMP increase and permeate quality.

KEYWORDS: Algae harvesting, Fouling, MBR, Wastewater treatment, flux.
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ABSTRACT

Sustainable exploitation of coastal aquifers is often hindered by the presence of contaminants and high salinity
levels. This study proves for the first time the electro-bioremediation of nitrate contaminated saline groundwater.
Two 3-chamber bioelectrochemical systems (BES) were operated in potentiostatic mode for the treatment of a
synthetic medium mimicking saline groundwater from the Nitrate Vulnerable Zone of Arborea (Sardinia, Italy).
This groundwater is characterised by high nitrate concentrations (>33 mgNO3s™-N/L) and conductivity (>3.5
mS/cm). The electrochemically active microbial community grown on the surface of the biocathode was able to
achieve nitrate removal rates and efficiencies of 6.8+0.4 mg/L-d and 87+2%, respectively. Conductivity
significantly decreased (from 4.11+0.2 to 0.17+0.2 mS/cm) by enhancing the electromigration of ions from the
middle chamber to the peripheral anodic and bio-cathodic chambers. Under the applied conditions, WHO (World
Health Organization) drinking water threshold limits for nitrate (11.3 mgNO3-N/L) and conductivity (2.5 mS/cm)
were satisfied. Moreover, high chloride migration was observed (63+7 mg/L-d), suggesting its possible recovery
as chlorine in the anodic chamber using a specific electrode (Ti-MMO), within a circular economy-based
approach. The results pave the way to the potential development of a new electro-bioremediation technology for
water recovery (i.e., simultaneous denitrification and desalination) and sustainable chemicals production (i.e.,
chlorine).

KEYWORDS: conductivity, denitrification, desalination, microbial electrochemical technology, value-added
products.
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ABSTRACT

The incidence of cancer has increased worldwide and hormone antagonists are a group of pharmaceuticals used
in the treatment of breast cancer. It is well known, that most of the pharmaceuticals are only partially removed or
transformed during traditional wastewater treatment processes and the residues enter the environment through
wastewater effluents. In aquatic environment, these pharmaceuticals pose a risk, as they may cause adverse effects
on development and reproduction of organisms. In this study, the presence of two hormone antagonists, letrozole
and tamoxifen, in wastewater influent and effluent samples was determined. Ultraviolet (UV) treatment is widely
used technique to disinfect wastewater and drinking water. The potential of UV irradiation to degrade these
selected pharmaceuticals was also studied in laboratory conditions. Preliminary results show the presence of
studied pharmaceuticals in wastewater samples at low ng/L levels. Tamoxifen showed high degradation rates in
UV treatment, whereas letrozole seemed to be quite resistant. Further studies to determine the occurrence of
studied pharmaceuticals in environment are in progress. The experiments to improve the UV treatment are also
planned.
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ABSTRACT

Bilge water (BW), an oily residue that is accumulated at the bottom of vessels, is mainly generated from pipes’
and engines’ leakage and consisted of lubricating and diesel oil, cleaning solvents, oily sludge and other
hydraulic/engine spills from seawater filtrations as well as fresh and seawater. Undeniably, anaerobic treatment
of BW could ensure energy and economic benefits as well as waste minimization. However, refractory organics
present in BW is possible to inhibit the anaerobic biomass and production of methane-containing biogas. In the
present study, Anaerobic Toxicity Assay (ATA) was used in order to evaluate the effect of BW on methanogenic
activity of anaerobic granular sludge (AGS). BW was provided by Ecofuel Ltd (Zygi, Cyprus), which collects and
treats this type of wastewater. AGS was collected from a mesophilic upflow anaerobic sludge blanket reactor
(UASB). Batch experiments were performed in triplicate, using two concentrations of BW in combination with
CH3COOH and HCOONa to test the inhibition of acetoclastic methanogens and hydrogenotrophic methanogens,
respectively. Gas measurements were taken daily up to four days and periodically thereafter during three months.
Soluble Chemical Oxygen Demand (COD) and microbial community profile were also monitored over time.
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ABSTRACT

Water pollution is one of the most current problems related to human life and survival. The high degree of
pollution of the human environment is contributed, among other things, by the discharge of industrial wastewater
into rivers, among which wastewater from the graphic industry is of great importance. With conventional
wastewater treatments, such as secondary biodegradation, many pollutants cannot be completely removed.
Synthetic dyes can be a potential hazard for living organisms. Also, heavy metals are present in some types of
printing inks. On the other hand, with advanced technologies, it is possible to obtain high quality water.
Photocatalytic degradation is a promising and widely used method when it comes to the treatment of wastewater
and air contaminated with both organic and inorganic pollutants. Photocatalytic processes have many advantages
when it comes to removing pollutants from water in low concentrations. The aim of this paper is to investigate
the possibility of applying the process of photocatalytic degradation, using titanium (IV) oxide modified with
magnetite nanoparticles, in the treatment of magenta effluent originating from the graphic industry. In order to
optimize the entire process, a new statistical method of definitive screening design (DSD) was used, where the
influence of individual process parameters.
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ABSTRACT

Decentralized wastewater treatment systems (DEWATS) in rural areas can be a smart alternative that helps
communities to strengthen rural sanitation in improving clean water and sanitation management. To address these
challenges, AquaCycle project, funded by the European Union under the ENI CBC MED Program, aims to bring
an eco-innovative APOC system that combines anaerobic digestion (AD), constructed wetland (CW), and solar
photocatalytic oxidation (SPO) for decentralized wastewater rural sanitation in a cost-effective, economic, green,
sustainable, and environmental healthy, manner. The APOC system will be established in the rural locality of
Bent Saidane (Governorate of Zaghouan, Northern East of Tunisia) as an appropriate implementation site with a
90.12 km? area and a flow capacity of 5 to 25 m3%/day. About one hectare will be planned for treated wastewater
irrigation purposes. Based on the annual average values of the physicochemical and bacteriological raw
wastewater quality, a spontaneous biodegradability was noted. Compared to conventional wastewater systems,
APOC system will provide reliability, affordability, environmental and financial benefits, that make such system
particularly appropriate for rural sanitation in relation to the transition to the circular economy.

KEYWORDS: decentralized wastewater treatment, anaerobic digestion, constructed wetland, solar disinfection,
Bent Saidane Tunisia.
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ABSTRACT

A novel empirical and scaling up simulation study is presented for degradation and mineralization of real residue
of amoxicillin (AMX) pharmaceutical formulation in wastewater. A set of UV-0zone-based experiments was used
in the kinetics modeling of AMX, considering several chemical/photochemical mechanisms (direct ozonation,
radical reactions, and photolysis). Finally, the modeling data was used for scaling up purposes, considering
CAPEX and OPEX costs on the US Gulf Coast basis. In terms of experimental results, amoxicillin (AMX)
pharmaceutical effluent was successfully degraded by ozone technology in high pH value. The semi-batch
ozonation process was effective after 60-min treatment in all experimental conditions, producing degradation
intermediates recalcitrant to the ozone oxidative process. From the bench-scale Kkinetics, scaling up simulations
indicate that the smaller gain provided by adding a UV unit does not compensate for the increase in capital and
operational costs of adding irradiation equipment, suggesting as the best cost-effective approach the application
of direct ozonation.

KEYWORDS: Advanced oxidation processes, 0zone, pharmaceutical formulation, kinetic modeling, engineering
economics
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ABSTRACT

This work presents the degradation of five cytostatics found in Portuguese WWTP effluents: bicalutamide (BICA),
capecitabine (CAP), cyclophosphamide (CYC), ifosfamide (IFO) and mycophenolic acid (MPA) using non-
catalytic ozonation. Experiments were performed with 1 uM of each cytostatic at pH: 7.3 and room temperature
(23 °C). Tests in presence of t-BuOH demonstrated that CAP and MPA were quickly eliminated by direct
ozonation, whereas BICA, CYC and IFO were more slowly degraded via hydroxyl radicals (HO¢). Increasing the
O3 dosage from 1 to 3 mgos/mgooc, CAP, MPA and IFO were completely removed, and BICA and CYC were
converted to an extent higher than 90% after 3 h. Runs in river water and WWTP secondary effluent revealed that
the presence of inorganic ions and organic matter did not affect the fast degradation of CAP and MPA.
Nonetheless, there was an inefficient O3 usage, which resulted in only around 40% elimination of BICA, CYC
and IFO after the same reaction time.
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ABSTRACT

In this study, ternary systems of M1M2TiO, (M1:Co, Cu, Zn) M2 (WO3, MoQs3) were prepared and tested for the
photocatalytic degradation of sulfamethoxazole. It was found that W-oxo species can be used without significant
alteration of the TiO- activity, while only Cu is a possible candidate for the ternary system either due to its
chemical hardness and/or its p-type semiconducting nature.

KEYWORDS: TiOz, WO3, SMX

PAPER ID: CEST2021_00426



@ Proceedings of the 17" International Conference on Environmental Science and Technology
. CEST 2021 Athens, Greece, 1 to 4 September 2021

Valorization of olive stone by-product as Fenton-like
catalysts for olive mill wastewater treatment

Esteves B.M.L", Morales-Torres S.2, Maldonado-Hédar F.J.2and Madeira L.M.1

!LEPABE, Department of Chemical Engineering, Faculty of Engineering, University of Porto, Rua Dr.
Roberto Frias, 4200-465 Porto, Portugal.

2Department of Inorganic Chemistry, Faculty of Sciences, University of Granada, Avenida de Fuente
Nueva, 18071 Granada, Spain.

*Corresponding author; e-mail: up200806056@up.pt

EXTENDED ABSTRACT

The olive oil industry is responsible for the generation of highly-loaded and complex effluents (olive mill
wastewaters, OMW) that pose several environmental threats. In particular, OMW’s polyphenolic fraction is
known for its recalcitrant behavior and phytotoxic properties. In a perspective of by-products’ valorization within
the same agro-industry, olive stones (OS) were transformed into porous activated carbon (AC) materials for Fe-
anchoring. In line with the circular economy trend, the resulting Fe-catalysts were then used in the heterogeneous
Fenton-like oxidation of OMW.

OSAC supports were synthetized by sequential carbonization and CO»-activation of OS in a horizontal tube
furnace (800 °C). Three distinct Fe-impregnation routes were employed to synthetize OSAC-Fe catalysts:
incipient wetness impregnation (IWI), adsorption (Ads), and hydrothermal (HT). All materials were extensively
characterized by several techniques, including X-ray diffraction (XRD), X-ray photoelectron spectroscopy (XPS),
transmission (TEM) and scanning (SEM) electron microscopy, as well as N»- and CO.-physisorption. Screening
of the resulting catalysts was performed with a synthetic solution simulating the toxic polyphenolic fraction of
OMW; then a real OMW solution was used with the most promising materials.

All catalysts presented well-developed microporosity with a slight contribution of mesopores in their structure.
XRD confirmed the formation of mixed iron-oxides (hematite, magnetite) as the active-phases. Key differences
in the catalyst’s Fe-loadings, metallic particle sizes and surface dispersion were observed, highlighting the
importance of the impregnation procedure step in the production of catalysts. Despite their developed porosity,
the catalysts’ adsorptive capacity was substantially exhausted after one 240-min cycle. Thereafter, hydroxyl
radicals (OH") were identified by radical scavenging tests as the main oxidizing agents of the phenolic compounds.
After four consecutive cycles, catalysts prepared by IWI and Ads performed better than the one synthetized by
HT (53 and 48% vs. 38% phenolic content removal, TPh, respectively), also showing higher stability (4-5 times
lower Fe-leaching from the support). Using the most promising catalyst ([OSAC-Fe-IWI] = 2.0 g/L) under smooth
operational conditions (25 °C, no pH adjustments, [H202] = 0.5 g/L), 61% TPh, 38% chemical oxygen demand
(COD), and 22% total organic carbon (TOC) removals were achieved with real OMW samples. The produced
effluent also showed a toxicity reduction towards V. fischeri from initial 100% to 31% after only 240 min (as
inferred by the decrease of bioluminescence inhibition after 30 min of contact with the bacteria). Under the same
experimental conditions, promising catalytic performances were also attained by OSAC-Fe-Ads, emphasizing the
importance of the superior Fe-surface dispersion in this sample, despite the lower Fe-load obtained as a result of
the impregnation procedure.

Though legislated discharge values were not met, the significant toxicity reductions of the OMW combined with
an improvement of biodegradability indices, suggests that the stress of a downstream biological step would be
greatly reduced by a preliminary oxidation step. Moreover, the heterogeneous Fenton-like process is able to tackle
some constraints associated to analogous homogeneous processes, such as the formation and downstream
management of Fe-sludges and strict pH range of operation.

KEYWORDS: Activated Carbon, Catalyst, CWPO, Fenton

PAPER ID: CEST2021_00475


mailto:up200806056@up.pt

@ Proceedings of the 17" International Conference on Environmental Science and Technology
. CEST 2021 Athens, Greece, 1 to 4 September 2021

On the Fenton oxidation of polystyrene microplastics

Munoz M.%*, Ortiz D.1, Nieto-Sandoval J.!, Romera-Castillo C.?, De Pedro Z.M.%, Casas J.A.

!Chemical Engineering Department, Universidad Autonoma de Madrid, Ctra. Colmenar km 15, 28049
Madrid, Spain

2 Marine Biology and Oceanography Department, Institut de Ciencies del Mar-CSIC, Barcelona, 08003,
Spain

*Corresponding author e-mail: macarena.munnoz@uam.es

ABSTRACT

This work aims at evaluating the fate of polystyrene (PS) microplastics along Fenton oxidation. Experiments were
carried out under relatively severe operating conditions (80 °C) given the high persistence of these solids to
oxidation. Slight mass losses (up to 10%) were found after the Fenton treatment of microplastics in the micro
range (100-250 mm). Nevertheless, the particles clearly suffered important changes in their surface due to the
introduction of oxygen groups, which made them more acidic and hydrophilic. These surface alterations
completely changed the sorption properties of microplastics. For instance, their adsorption capacity for diclofenac
was sharply decreased from 102 to 28 mg g*. Apart from surface modifications, microplastics clearly decreased
their size after Fenton oxidation, which was more evident in the 50-100 mm range. To further evaluate the
oxidation yield of PS microplastics upon Fenton oxidation, particles in the sub-micro range (140 nm) were treated.
Notably, up to 75% TOC mineralization was achieved, which proved that microplastics can be completely
oxidized to CO; upon Fenton oxidation. Finally, the biodegradability of the dissolved compounds leached from
oxidized microplastics was evaluated. Remarkably, bacterial growth efficiency was higher in the solution coming
from the oxidized PS microplastics than that of the fresh one.
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