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Abstract

Detergent is one of the main environmental
pollutants which can penetrate into wastewater
treatment plants and negatively affect their
performance. Detergents have a direct and indirect
effect on human health and other living organisms.
For this reason, their effects need to be managed
and controlled. Wastewater containing detergents
is a renewable resource that can be recycled and
reused. The treatment of this type of wastewater is
very challenging due to its complex composition,
the large volume of discharge into the
environment caused by the increase in the use of
detergents with the increase in the global
population. In this article, the types of synthetic
surfactants and their effects on human health and
the environment, the characteristics of wastewater
containing detergents considering the source of
production, the methods of wastewater treatment
containing surfactants and the studies conducted
in this regard are reviewed. In the following, the
economic review of wastewater treatment
containing detergents and the challenges and
future perspectives of wastewater treatment
processes containing surfactants are also stated.

Keywords: Detergents wastewater, Wastewater
treatment, Surfactant, Wastewater recycling.
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Abstract

Adverse environmental impacts of desalination plants
are barriers for their development. Nevertheless,
current Environmental Impact Assessment (EIA)
methods cannot provide a suitable quantitative
framework for comparing and evaluating different
practices or strategies. This study introduced a
guantitative method based on midpoint and endpoint
ReCiPe coefficients used in Life Cycle Impact
Assessment (LCIA). Accordingly, both direct and
indirect environmental impacts of seawater
desalination on humans, terrestrial and marine
ecosystems were calculated and compared for coastal
and inland operating conditions. The impacts of using
renewable energies and Zero Liquid Discharge (ZLD)
systems were also compared by the proposed
methodology. For this purpose, the available brine
water quality data of operating RO and MED plants
located in southern Iran and the Middle East were used.
Results showed that LCIA method can properly
account the accumulated environmental impacts of
desalination. In addition, this research highlighted that
the main damage of desalination plants on marine and
terrestrial ecosystems is originated from discharging
toxins and hazardous wastes through brines.
Consequently, it is emphasized that brines should be
carefully monitored based on their toxicity. In addition,
due to 70-80% effectiveness of ZLD on environmental
impact reductions, its application should gain the
highest priority for environmental protection.

Keywords: Desalination, Greenhouse Gases (GHG), Life
Cycle Assessment (LCA), Renewable Energy, Toxicity.
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1- Life Cycle Impact Assessment

2- Zero Liquid Discharge

3- Reverse Osmosis

4- Multiple Effect Distilation

5- Environmental Impact Assessment
6- Cumulative Impact Assessment

7- Life Cycle Assessment

8- Dichlorobenzene

9- Disability-Adjusted Life Year

10- Environmental Performance Indicator
11- Seawater Desalination

12- Freshwater Desalination

13- Multi-Stage Flash Distillation
14- Forward Osmosis
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Abstract

Water distribution networks are one of the vital
infrastructures of any country, which one of its main
tasks is to deliver good quality water to consumers.
These networks are always exposed to various types of
threats, and since they are at the end of the water supply
chain and are in direct contact with the consumer, the
occurrence of quality failure in it can lead to irreparable
health, life and social damages. The acceptable
performance of water supply networks in terms of
quality is dependent on operation and maintenance
programs, and risk analysis and management can be
mentioned as one of these programs. One of the main
components of risk due to the occurrence of quality
failure is the probability of failure. In this research, in
order to calculate the probability of failure of the
quality of water networks, at first, the factors affecting
the occurrence of quality failure are identified and with
the help of Bayesian networks, the probability of
failure of the quality of each pipe is calculated. This
work is done in four basic steps: preparing input data,
training the Bayesian network, validating it and
receiving the output results. In addition, by carrying out
sensitivity analysis, four factors consist of pipe type,
water pressure, water age and water velocity have been
identified as the most effective factors on the
occurrence of water quality failure in this area; which
controlling them by managers and decision makers of
water and sewage companies in the form of risk
management programs, the probability of quality
failure can be significantly reduced.

Keywords: Quality failure, Bayesian network,
Probability of quality failure, Water distribution network,
Influencing factors.
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Abstract

This article examines the criteria affecting water
poverty, including driving forces, pressure, state and
impact, and to identifies the factors affecting these
criteria using the PLS-SEM method in 2011, 2015
and 2019. The findings from estimation of the model
show that water poverty in the provinces of the
country is affected by driving forces such as the
unemployment rate, and the death rate of children
under one years old. The state of water poverty is
also affected by the pressure structure with variables
such as the average annual height of rainfall, the
consumption of chemical fertilizers per hectare of
cultivated area. In addition, the structure of the state,
which indicates environmental changes, has a
negative and significant effect on the impacts of
water poverty. Regarding the factors influencing
water poverty in the years under review, it can be
said that the most influencing factor on structures is
the percentage of people covered by the social
security organization with a coefficient of 0.796, the
percentage of irrigated lands out of the total
cultivated lands. with a coefficient of 0.893, total
drinking water consumption with a coefficient of
0.888 and desert phenomena with a coefficient of 1.

Keywords: Water Poverty, Partial Least Squares,
Structural Equation, Iran.
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2- Pressure

3- State

4- Impact

5- Partial Least Squares Structural Equation Modeling
6- Falcon Mark Index

7- United Nations Index

8- Index of the International Institute for Water
Management

9- Water shortage stress

10- Water Poverty Index

11- Latent Variable

12- Manifest Variable

13- Covariance-based SEM Techniques
14- Component-based SEM Techniques
15- Measurement Model

16- Structural Model

17- Reflective

18- Formative

19- Composite Reliability

20- Loading

21- Average Variance Extracted

22- Variance Inflation Factor

23- T-Value

24- Goodness of Fit
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Abstract

Reference laboratory of Tehran Water and Wastewater
Company, with the aim of reducing the costs of water and
wastewater  laboratories,  conducted the  first
interlaboratory comparison test in 2020 and the second
interlaboratory comparison in 2021. The test was
conducted according to the SO/IEC17043 standard and
the OP105 instruction, and data analysis were performed
according to the 1S013528 standard and the test methods
were based on the Standard Methods of Water and
Wastewater. In this research, from the results achived by
68 participants, analysis and evaluation of the
laboratories' performance was done. The results of the
uniformity test showed that all the physicochemical
samples of water had good uniformity. According to the
results, all parameters except pH were stable. The results
showed that among the physicochemical parameters, the
highest unfavorable performance of the participants is
related to the chloride test and the lowest unfavorable
performance is related to the sodium test. Overall, the
performance of the participants is satisfactory. The
implementation of two courses of interlaboratory
comparisons showed that specialized laboratories have
the ability to implement this program and analyze the
results. Holding this test was also very effective in
reducing laboratory costs.

Keywords: Proficiency Testing, Interlaboratory
Comparsions, Robust Statistical Test, Laboratory
Performance Evaluation, Water and Wastewater.
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Abstract

Saltwater desalination technologies have evolved as
an effective and reliable solution for water supply
over the last few decades. The development of
desalination units in the southern coasts of Iran, is
considered as one of the main solutions for
sustainable water supply. In this research, by
studying the three leading countries in seawater
desalination, the improvement path of their facilities
have been evaluated, and optimal model for the
development of desalination units in Iran has been
presented. According to the results, four challenges
of salty wastewater, damage at the inlet, high energy
consumption and the poverty of minerals is observed
in desalinated water. Based on the findings,
increasing the country's current capacity in seawater
desalination from 585,000 to 1,150,000 m*/day is
needed to sustainably supply the drinking needs of
water-deficient provinces. Based on the economic
analysis, including the price of subsidized electricity
in Iran, the total price of each cubic meter of water
for near the coast, Kerman, Yazd and Birjand is
estimated to be 432, 702, 972 and 1026 thousand
Rials, respectively. Also, in terms of salinity and
environmental issues, the location of sweetening
units on the coasts of Makran has an advantage over
the Persian Gulf.

Keywords: Salt Removal, Salty Water, Persian
Gulf, Sweetening.
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PRODUCTION BY REGION

= MENA
= East Asia & Pacific
= North America
Western Europe
= Latin America & Caribbean
= Southern Asia
= Eastern Europe & Central Asia

= Sub-Saharan Africa
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4- Multi-Stage Flash

5- Multi-Effect Distillation

6- Reverse Osmosis

7- Microfiltration

8- Ultrafiltration

9- Nano Filtration

10- Middle East and North Africa

11- Saline Water Conversion Corporation

12- Saline Water Conversion Act

13- Office of Water Research and Technology

14- Brackish

15- Carlsbad Desalination Plant

16- California Department of Water Resources

17- United Nations Food and Agriculture Organization
18- Zero Liquid Discharge

19- National Pollutant Discharge Elimination System
20- Practical Salinity Unit

21- Water Intake

22- International Desalination Association’s

23- Guidelines for Drinking Water Quality
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