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Abstract

Microbial quality of water is of vital importance for the
health of humans, animals and the environment. Water
contaminated with pathogens can lead to serious health
problems, such as the spread of water-borne diseases.
Common methods based on microbial culture such as
Multi-tube Fermentation, Membrane Filtration, and
Presence-Absence to detect pathogens are inaccurate,
time-consuming, and expensive. Consequently, indicator
bacteria are commonly used to determine the relative risk
of faecal contamination and the possible presence of
pathogens in water and wastewater. However, indicator
organisms such as Faecal Coliforms also have
disadvantages, such as the difference in the number of
indicator microorganisms with the actual number of
pathogenic agents, the difference in the infectious doses
of indicators with pathogenic agents, and in some cases
the presence of Viable But Nonculturable cells, which the
reliability of these indicators to indicate the possible
presence of microbial pathogens has been questioned. In
recent decades, molecular detection methods such as
different PCR methods (conventional PCR, quantitative
or real-time PCR, multiplex PCR, etc.), DNA
microarrays, loop-mediated isothermal amplification
(LAMP), and Fluorescent In Situ Hybridization (FISH)
have been used to quick and accurate assessment of water
microbial quality. Other advanced methods such as
Enzyme methods, Immunology, methods based on
electrical resistance (impedance) as well as various types
of sensors have been considered as essential alternatives
for the detection of bacteria and have greatly facilitated
the monitoring of microbial quality in different water and
sewage networks.

Keywords: Rapid identification, Molecular methods,
Polymerase chain reaction, Electrical Resistance,
Escherichia coli.
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1- Multiple Tube Fermentation

2- Membrane Filter

3- Heterotrophic Plate Count

4- Present/Absent

5- Most Probable Number

6- Colony-Forming Units

7- Viable But Nonculturable Cells

8- Polymerase Chain Reaction

9- Loop Amplification Mediated Isothermal
10- Fluorescent In Situ Hybridization

11- Lateral Flow Tests

12- Enzyme-Linked Immuno Sorbent Assay
13- Real-Time PCR

14- Lauryl sulfate MUG, X-gal broth(LMX)
15- Ready Cult

16- O-Nitro Phenyl- b-D-Galactopyranoside
17- Chloro Phenol Red- b-D-Galactopyranoside
18- 5-bromo-4-chloro-3-indolyl-B-D-galactopyranoside
19- Cyclo Hexeno Esculetin- b-D-Galactoside
20- 4-Methyl Umbelliferyl--D-Glucuronide
21- Immuno Fluorescence Assay

22- Serum Neutralization Tests

23- Impedance

24- Biosensors

25- Internet of Things
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Abstract

The aim of the present research was to utilize
Chaetoceros sp. for the removal of nickel from water
bodies and to analyze the impact of various factors on
the biosorption of nickel. The study also examined the
adsorption isotherm. In a two-phase experiment,
different growth conditions were tested to determine
the optimal conditions for Chaetoceros sp. growth,
including temperature, light intensity, and light/dark
cycle. Once the optimal growth conditions were
identified, the algae's ability to absorb nickel was
evaluated in the second phase. Factors such as
temperature, contact time, and nickel concentration
were found to influence the removal of nickel by
Chaetoceros sp. Results indicated that under specific
conditions -a temperature of 30 C°, light intensity of
600 pmol photon/m?®s, and a 12-hour light/12-hour
dark cycle- Chaetoceros sp. exhibited the highest
growth efficiency, reaching a maximum concentration
of 2.06 g/L. The highest absorption efficiency for
nickel was 26.21%, achieved at a temperature of 30 C°,
a contact time of 24 hours, and a nickel concentration
of 20 mg/L. Examining the absorption isotherm
showed that the maximum nickel absorption capacity
by Chaetoceros microalgae was 8.99 mg/g. Overall,
the study revealed that increasing the temperature up
to 30 C° enhanced the biosorption of nickel, while
further temperature increases had a negative impact on
the absorption process.

Keywords: Algae, Biosorption, Diatom,
Environmental pollutions, Heavy metals, Nickel.
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Abstract

An investigation was carried out for optimal use of
urban sewage sludge as organic material in the
agricultural sector of dry areas and its effect on the
growth and coloring of the safflower plant. The
experiment was carried out in the form of randomized
complete block design in three replications and three
levels including: no sludge, 10 and 20 t/h of sewage
sludge in the form of land cultivation in a greenhouse
in Taft city, Yazd province. 11 functional indices of the
plant were measured and cotton wool was dyed with
the petal extract of this plant and Hunter parameters
were used in the CIE Lab system to check light stability
and washing stability. The results showed that the use
of sewage sludge treatment caused a significant
increase in 6 indicators, so the treatment of 20 t/h, 44%
grain yield, 60% number of capitul, 45% diameter of
the capitul, 150% number capitul per plant, 65% height
of plant increased by compared to the control. Also, 10
t/h increased the color absorption peak and the color of
plant treated with 10 t/h had significantly higher
washing stability, and the treatment 20 t/h had a higher
optical stability than the treatment control.

Keywords: Optical stability, Washing Stability,
Natural dye, Morphology, Sewage Sludge, Carthamus
tinctorius
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Abstract

This study evaluates the effectiveness of ceramic
membranes in the pre-treatment of Reverse
Osmosis (RO) systems for the removal of
suspended solids and organic matter from well
water. Initially, the Silt Density Index (SDI) was
measured without chemical injection, using only a
multimedia filter containing activated carbon to
assess the quality of the feed water entering the
RO unit. This resulted in an SDI value of 4.9,
exceeding the threshold of 3, which indicates poor
water quality that could elevate fouling potential
and reduce the lifespan of the RO unit. A
combined pre-treatment strategy, comprising
aeration, ferric chloride injection, extended
retention time in the sedimentation basin, and final
filtration through a ceramic membrane with a pore
size of 0.1 microns, successfully reduced the SDI
to 0.1. This approach significantly lowered the
iron content from 0.11 to 0.05 ppm, Chemical
Oxygen Demand (COD) from 35 to 29.78 ppm,
Biological Oxygen Demand (BOD) from 15.8 to
10.58 ppm, Total Suspended Solids (TSS) from
117 to 1 ppm, and turbidity from 15 to 0.5 NTU.

Keywords:  Reverse  osmosis; Ceramic
membrane; Silt density index, Turbidity index,
Well water
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1- Reverse Osmosis (RO)

2- Silt Density Index (SDI)

3- Chemical Oxygen Demand (COD)

4- Biochemical Oxygen Demand (BOD)

5- Total Suspended Solids (TSS)

6- Nephelometric Turbidimeter Unit (NTU)

7- Total Dissolved Solids

8- Energy Dispersive X-Ray Analysis (EDX)

9- Field Emission Scanning Electron Microscopy (FE-
SEM)

10- Fourier Transform Infrared Spectroscopy (FT-IR)
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Abstract

Estimation of leakage, pressure management, and
emergency management are among the advantages of
establishing DMA in the WDN. However, the
unprincipled development of WDN in a traditional
way has turned this issue into a complex problem in
terms of essential indexes in creating DMA. In this
study, a method is presented to design DMASs with
optimal selection indicators. For this purpose, three
water distribution networks of Balerma, Madena, and
D-Town were used for clustering using the Girvan-
Newman and Fast Newman methods, which are based
on the modularity criterion. Then, with use of a genetic
algorithm and EPANET software, to reduce the cost in
physical zoning, it was determined by observing the
condition of minimum nodal pressure, and with the
help of cost, hydraulic, and quality indicators, the
zoning results of the research were analyzed and their
effectiveness was discussed. The results showed that
the mentioned indicators could lead to the optimal
selection of the best-proposed plan to modify existing
traditional networks and stablish DMA in WDN. The
cost and modularity criteria had more effect than other
indicators in determining the optimal number of areas.
The Girvan-Newman's method provided more relevant
results in comparison with the Fast Newman's method.

Keywords: DMA, Water Distribution Network,
Girvan-Newman, Fast Newman, Clustering.
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Abstract

Water safety planning is a comprehensive
assessment and risk management approach that
includes all stages of a drinking water supply chain,
from the catchment to the consumer. A Water Safety
Plan (WSP) ensures the safety of drinking water
through this approach. In this study, risk factors were
first identified and evaluated. In this research, the
level of risks threatening the water supply sources of
Imam Ali rural complex of Mashhad city was
determined. A descriptive survey method based on
the guide of the water safety program and the FMEA
method of information analysis was implemented in
which the required information was collected using
the interview method, past records, a summary of
experts' opinions, questionnaires and field visits. By
calculating the RPN risk priority number, it was
shown that water pollution due to the inflow of
agricultural land effluent with a weight of 48.74 was
the highest risk and the inflow of pollutants due to
the lack of improvement of the wells with a weight
of 19.25 was the lowest risk.

Keywords: Drinking water, Risk assessment, water
safety program, Imam Ali rural complex.
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11th Microbial Ecology and Water
Engineering (MEWE) Conference: Managing
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https://www.ecostp2025.org/ 23 _2?)6235J une Stockholm, Sweden 7%.2%35322?% :chgszw;fgf?ﬁi;%iﬂ'
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https://iwa-19th . 21 — 24 Oct 2025 Japan Management -Toward material cycle and low
sludgemanagement.jp/ -
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