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Abstract

The aim of this paper is to investigate the quantitative and
qualitative characteristics of microplastics in the effluent and
sludge of municipal wastewater treatment plants (WWTPs),
as well as the removal efficiency of individual treatment
units in eliminating microplastics from wastewater. In this
review study, based on global experience and an assessment
of recent and reliable international and Iranian studies,
relevant articles published between 2011 and 2023 were
searched in the SID, ScienceDirect, Google Scholar, and
Scopus databases using the keywords wastewater,
microplastics, wastewater treatment plant, sewage sludge,
and treatment units. According to the reviewed studies, the
lowest reported removal efficiency was 73% (188 MPs/L in
influent wastewater and 50 MPs/L in effluent), while the
highest removal efficiency reached 97.8% (69 MPs/L in
influent wastewater and 1.73 MPs/L in effluent). In addition,
the average microplastic removal efficiencies achieved by
grit chambers, primary sedimentation, and secondary
sedimentation were 44.95%, 52.9%, and 73.73%,
respectively. The lowest and highest concentrations of
microplastics in treated sludge were 510 and 4.95 x 107
particles per kilogram of dry sludge weight, respectively.
Based on the findings, the main mechanisms responsible for
microplastic removal from wastewater include screening,
surface adsorption, sedimentation, and attachment to
biological aggregates, depending on the polymer type.

Keywords: Effluent, Microplastics, Wastewater Treatment
Plant, Sewage Sludge and Treatment Plant Units.
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Abstract

Iran is among the countries grappling with water
scarcity due to climate change and drought. One
potential solution to mitigate water shortage issues is
the reuse of agricultural drainage water. In this study,
samples were collected from 11 main drainage systems
in Golestan province during the 2024-2025 agricultural
year to investigate the potential for reusing drainage
effluents for agricultural and industrial purposes. The
necessary parameters for classifying water quality for
agricultural use (based on the Wilcox classification)
and industrial use (based on the Langelier and Ryznar
indices) were measured and calculated. The results
indicated that, in terms of salinity for agricultural land
use according to the Wilcox classification, the water
quality fell into the "very saline" category. Based on
the Langelier and Ryznar indices, the water was
supersaturated (indicating a tendency for CaCO;
deposition) and was found to be slightly scale-forming
and moderately corrosive. Consequently, utilizing
these water sources for agriculture requires
management practices such as leaching and annual
salinity monitoring. For industrial applications,
controlling the scaling and corrosive processes within
the network is necessary.

Keywords: Drainage, Water Quality, Wilcox
Classification, Langelier Index, Ryznar Index.
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Abstract

In this work, a solar still is thermally coupled with a
double pass solar air heater with a V-grooved absorber
plate to enhance the overall thermal efficiency and
freshwater productivity. A mathematical model is
developed to evaluate the influence of key air-heater
design and operating parameters on the performance of
the active solar desalination system. The conventional
configuration of the solar still is modified by
incorporating a dedicated duct beneath the basin to
facilitate the passage of heated air. The hot air
discharged from the solar air heater flows through this
duct and increases the temperature of the basin water,
thereby intensifying the evaporation process. The
effects of absorber plate tilt angle, V-groove height,
absorber—glass spacing, air-heater length, and air mass
flow rate on the freshwater yield are systematically
investigated. The results reveal that reducing the inlet
air mass flow rate from 0.059 to 0.015 kg/mz2-s leads to
a 61% enhancement in freshwater production, mainly
due to the increased heat transfer from the heated air to
the basin water. In contrast, variations in the other
examined parameters exhibit no appreciable impact on
the productivity of the solar still.

Keywords: Solar Still, Double Pass Solar Air
Collector, Water Production, Air Mass Flow Rate.
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Abstract

This paper presents a model-based methodology for leak
localization in water distribution networks using the
Grasshopper Optimization Algorithm (GOA). The
approach calibrates a hydraulic model by minimizing the
discrepancy between simulated and field pressure
measurements. Two distinct methodologies are proposed:
The first method accurately locates leaks by assuming a
predetermined number of simultaneous leaks. The second
method, designed for scenarios where the number of leaks
is unknown, integrates the K-means clustering technique
with a Genetic Algorithm (GA) to partition the network
into zones. A novel strategy is introduced to determine the
optimal number of these zones, with the primary goal of
identifying the zone most susceptible to leakage. The
proposed methodology was tested on the Poulakis and
Balerma benchmark networks under 2000 leakage
scenarios. Results indicate that the success rate of the first
method decreases as the number of simultaneous leaks
increases. Overall, the second method outperforms the
first, demonstrating the potential to achieve 99% accuracy
in leak localization. The framework outlined in this study
shows significant promise for effective leakage
management in water supply systems.

Keywords: Leak Detection, Grasshopper
Optimization Algorithm, Genetic Algorithm, Water
Supply Networks, K-means Clustering.
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Abstract

Thermal power plants are major consumers of
freshwater, exacerbating environmental and
operational challenges in water-scarce regions. This
study evaluates strategies to reduce water
consumption at the Shahid Madahj Ahvaz Power
Plant in Iran. The results indicate a current
consumption rate of approximately 3 m3 per MWh,
which exceeds the national average of 2.2 m¥MWh
for Iranian thermal power plants. An analysis of
water loss identified the following distribution:
evaporation (54%), discharge (30%), leakage and
overflow (15%), and drift (1%). Three mitigation
strategies were evaluated: increasing cycles of
concentration, treating blowdown with reverse
osmosis, and installing anti-drift louvers. The
implementation of a combined approach
demonstrated a potential reduction in water
consumption of up to 35%, achieving a rate of 2
m3/MWh. This improvement would yield annual
savings of over 2.4 million cubic meters of water and
reduce water supply costs by 22 billion Iranian
tomans. The findings provide a practical framework
for water conservation in similar power plants,
particularly in arid and semi-arid regions.

Keywords: Thermal Power Plant, Cooling Tower,
Water Consumption Reduction, Reverse Osmosis,
Cycles of Concentration.
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Abstract

In the present study, the biological removal of
polypropylene by the scenedesmus obliquus was
investigated. The growth conditions of scenedesmus
microalga were optimized in the first stage, and
polypropylene microplastics in three different sizes
were exposed to this species. The maximum
percentage of polypropylene removal occurred at a size
of 45 micrometers, with 29.27% of the polypropylene
removed from the aqueous environment. The increase
in the size of microplastics, due to optical obstruction
and toxic effects, negatively impacts algae growth and
reduces the efficiency of microplastic removal. The
results indicate that the maximum growth rate of
scenedesmus was achieved at a temperature of 29
degrees Celsius, a light intensity of 3500 lux, and a
shaking speed of 160 rpm. After optimization, a
temperature of 28 degrees Celsius, a light intensity of
approximately 3500 lux, and a stirring speed of 167
rpm were selected as the optimal cultivation conditions
for scenedesmus. Subsequently, the growth of the
microalga under optimal conditions in the presence of
polypropylene in three different sizes was conducted.

Keywords: Bioremoval, Microalgae, Microplastic,
Polypropylene, Scenedesmus Obliquus.
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