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Abstract

The Environmental Performance Index (EPI) is an essential tool for evaluating countries environmental
performance, incorporating diverse criteria and data to assess both environment conditions and the
impact of human activities. This study investigates Iran’s current standing in the 2024 EPI and presents
insights experts opinions in environmental health to identify the country's major environmental
challenges. Iran ranks 113" out of 180 countries and 10" in the Middle East. Key issues affecting
environmental health include air pollution, waste-related environmental contamination, pesticide
pollution, water scarcity, excessive groundwater extraction, and a general disregard for environmental
sustainability. These challenges are of serious concern to experts and are regarded as top national
priorities. Air pollution, waste-related contamination, pesticide use, water scarcity, and unsustainable
groundwater extraction are consistently highlighted as the most pressing concerns. The most critical
problems relate to air quality and climate change. Addressing these challenges requires strengthening
environmental governance through effective regulations and the development of comprehensive
national programs. Such measures are essential for improving environmental conditions and Iran's EPI
performance.
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Zoning of wastewater quality fluctuations in the Birjand city collection
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Abstract

This research aimed to investigate the quality status of the Birjand city wastewater network and develop
a zoning model. Over three sampling periods, 10 quality parameters were measured at 19 points within
the urban wastewater network. Following statistical analysis, variogram analysis was conducted using
GS+ software to facilitate interpolation methods. Appropriate zoning was then performed using the
Cross Validation method with ArcGIS 10.1 software and the Geo-statistical analyst toolbox. To
determine the most suitable estimation method, sensitivity analysis was conducted using two statistical
approaches. Correlation analysis was performed using the Spearman method, which consistently
demonstrated the superiority of the Bayesian Kriging method in zoning accuracy over other methods.
The zoning results obtained through Bayesian Kriging indicated high BOD and COD concentrations in
the northern region of the city, along with elevated EC levels, increased nitrate, decreased nitrite, and
high TDS and pH at the endpoint of the sewage network. The presence of high BOD and COD
concentrations suggests slow organic matter decomposition. To accelerate biological decomposition,
implementing management solutions, particularly hydraulic system improvements in the sewage
network of Birjand, is crucial to initiating the treatment process earlier.

Conflict of interest: None declared.
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Comparison of the effect of soil pollution sources on soil magnetic
susceptibility in metropolitan cities (Case study: District 6, Tehran)
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Abstract

Pollutants enter the soil from various sources and affect its physicochemical properties. The presence
of heavy metals in the soil increases the likelihood of their entry into the food chain. Industrial and
transportation sources play a major role in the introduction of these metals into the soil. The aim of this
study, conducted in 2021 in District 6 of Tehran Municipality, was to determine the relationship
between the accumulation of heavy metals from various sources and the magnetic susceptibility of the
soil. For this purpose, 18 points were randomly selected across different parts of the region for sampling.
The amounts of heavy elements (chromium, cadmium, lead and arsenic) were measured using an atomic
absorption spectrometer, and magnetic susceptibility was also assessed at these locations. The highest
level of soil contamination was related to lead (38 mg/kg), while the lowest was related to cadmium
(<0/04 mg/kg). The results showed no correlation between magnetic susceptibility and the density of
organic matter particles. Magnetic susceptibility was not correlated with chromium, but showed a direct
relationship with cadmium and arsenic, and an inverse relationship with lead.

Conflict of interest: None declared.
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Doping of commercial TiO2 nanoparticles (UV100) with urea and
investigation of their photocatalytic activity in removing an environmental
pollutant (C.1. Acid Red 27) under visible light irradiation
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Abstract

In this study, commercial TiO, (UV100) was doped with urea using an impregnation method, and its
photocatalytic activity was evaluated under visible light irradiation. The characteristics of the doped
nanoparticles were analyzed using X-ray diffraction (XRD), diffuse reflectance spectroscopy (DRS),
BET, and X-ray photoelectron spectroscopy (XPS). The photocatalytic activity of urea-doped TiO,
(UV100) with various weight ratios and calcination temperatures was assessed through the
photocatalytic degradation of C.I. Acid Red 27, a monoazo textile dye. The results indicate that urea
doping enhances the photocatalytic activity of TiO, (UV100) under visible light, primarily due to a
reduction in the nanoparticles’ energy band gap. The highest photocatalytic activity was observed in
TiO, (UV100) doped with urea at a 1:1 ratio and calcined at 350°C. Under visible light irradiation for
50 min, the removal efficiency of AR27 was 65% with pure TiO, (UV100) and 100% with doped TiO,
(UV100).
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Removal of diclofenac from aqueous media by UV/TiO: process in a fixed-
bed batch photoreactor: Optimization by response surface methodology
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Abstract

In this study, the removal of a pharmaceutical contaminant, diclofenac (DCF), using the UVITiO,
process in a fixed-bed batch photoreactor was investigated. The effective operating conditions
influencing the process efficiency were optimized using Response Surface Methodology (RSM) of the
Central Composite Design (CCD) type. The results of the experimental design indicated a positive effect
of light irradiation time and volumetric flow rate, and a negative effect of initial DCF concentration and
pH on the removal efficiency of DCF from aqueous media. Among the studied parameters, irradiation
time and pH were found to be the most influential. The optimal pH for DCF removal in this process
was approximately 4.5.
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Abstract

This study investigates the removal of C.I. Acid Red 97 (AR97) as a model pollutant from textile
industries using NiO nanoparticles in agueous environments. The size and purity of NiO nanoparticles
were initially determined using TEM and XRD techniques, respectively. The adsorption and removal
efficiency of NiO nanoparticles for AR97 was then evaluated. The results indicated that NiO
nanoparticles serve as effective adsorbent for AR97 removal. The effects of key operational parameters,
including temperature, pH, amount of adsorbent, and initial pollutant concentration, on the adsorption
efficiency of NiO nanoparticles were examined. The optimal conditions for AR97 removal were found

to be a temperature of 25°C, pH of 2, adsorbent dosage of 4 g L%, and an initial AR97 concentration of
10 mg L™
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