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Reverse osmosis (RO) is one of the water treatment processes based on solvent mass transfer using a semipermeable membrane to separate
the inorganic, organic and toxic substances from drinking water. The purpose of this study was to review the researches done in Iran on the
RO. This narrative review investigated the 200 original articles published during 1998 - 2022. Water quality, RO, desalination, and membrane
processes were used as keywords in this study. The search was accomplished in the website of reliable journals and many databases, including
Web of Science (ISI), Ovid, PubMed, Google Scholar, Scientific Information Database, Iran Medex, and Magiran. In order to extract their
contents, 69 articles were selected. This study showed that between the studied elements, fluoride and free chlorine in the effluent of RO
are less than the WHO guideline levels. The elements measured in the different studies are not the same and each study has been designed
based on the needs and available facilities and the opinions of researchers on the specific elements. Elimination of free residual chlorine can
increase the risk of waterborne diseases. Reduction of fluoride to less than the guideline level can increase the number of decayed teeth among
consumers. It is recommended to investigate the impacts of the drain of RO plants on environment.
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INTRODUCTION 14%, Qatar with 8%, Oman with 14%, and Bahrain with
5% have the highest desalination capacity.l!'!®) Reverse
osmosis (RO) with 64% and multistage flash distillation
with 23%, multieffect distillation with 8% are, respectively,
the most widely used technologies for seawater desalination
in the world. Electrodialysis technology has taken only 4%
of the world’s water desalination capacity.'’'”) The RO
process was discovered by Nollet in 1748.2% This process
is currently the most complete membrane technology for
water desalination with a relatively low cost.?!**! The largest
seawater desalination device in the world is the Hadera RO
plants located in Israel.”?*! RO has the ability to achieve the

Human life and health depends on safe drinking water more
than anything else, so efforts to provide safe water are of
particular importance.!'*! Nowadays, due to climate changes
and population increase, reduction of water resources per
capita and increase in physical, chemical, and microbial
pollution, water crisis has been raised as one of the major
global problems.?* The chemical and microbial quality of
drinking water has significant effects on people’s health,
because drinking water is one of the ways to supply the
essential minerals to the human body.l*” Existing of some
chemical elements in drinking water will be hazardous for

(591 . o
consumers.®?! Based on this, the technology of desalination of Address for correspondence: Prof. Davarkhah Rabbani,

seawater and brackish water of underground aquifers, springs Department of Environmental Health Engineering, Faculty of Health, Kashan
and rivers are continuously being developed.l'” Middle East University of Medical Sciences, Kashan, Iran.
countries have 54% of the desalination capacity in the world, E-mail: davarrabbani@gmail.com

followed by America with 23%, Europe with 10%, and Africa
with 5%. Among the Persian Gulf countries, the United Arab This is an open access journal, and articles are distributed under the terms of the

Emirates with 35%, Saudi Arabia with 24%, Kuwait with Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work non-commercially, as long
as appropriate credit is given and the new creations are licensed under the identical

Access this article online terms.

Quick Response Code: For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

T Website:
E. E https://journals.Iww.com/LJEH How to cite this article: Mohebbi F, Miranzadeh MB, Dehghani R,
= Moradpour H, Rabbani D, Oshtorjani SK. Application of the reverse osmosis
DOI: process in water treatment in Iran. Int J Env Health Eng 2025;14:30.
10.4103/ijehe.ijehe 7 23 Received: 11-02-2023, Revised: 18-02-2025,
Accepted: 23-02-2025, Published: 26-08-2025

.@ 2025 International Journal of Environmental Health Engineering | Published by Wolters Kluwer - Medknow




Mohebbi, ef al.: Reverse osmosis process in water treatment

standards of chemical and microbial quality of drinking
water.”>) Furthermore, this technology has been used to
remove organic substances,?®! dangerous pollutants,*” and
seawater salts with an efficiency of more than 99%.72%%1 RO
technology, especially in the production of desalinated water,
has been greatly developed in the last 40 years. In addition,
the use of this technology is expanding in water-scarce
countries, especially in the Middle East and Africa.%33! Due
to the increase in salinity of underground water in tropical and
dry areas in countries such as Iran and the increase in water
consumption in these areas, RO plants have been considered
for water desalination.** Therefore, the purpose of this study
was to review the researches done in Iran on the RO.

This is a review study using the keywords of water quality,
RO, and environmental effects, through searching in websites
related to reliable medical and health journals and reliable
databases including: Web of Science, Ovid, PubMed, Scientific
Information Database, Google Scholar, and Medline. Articles
from 1998 to 2022 were reviewed with an emphasis on the use
of RO desalination. A total of 200 sources were reviewed, and
finally, 69 sources were selected with more focus on studies
conducted in Iran. In this study, we reviewed the articles
pertaining to the chemical, microbial, and biological quality of
desalinated water. Our focus was specifically on the application
of RO in Iran.

Numerous studies conducted between 2002 and 2022 have
assessed the water quality produced by RO water desalination
systems. Variations exist in the parameters evaluated across
these studies, with each study’s design influenced by specific
requirements, available resources, and researchers’ preferences.
Total hardness has been the focus of the majority of studies,
while residual-free chlorine has received comparatively less
attention. The results of common parameters measured in
different studies are shown in Table 1.

Residual free chlorine plays a critical role in maintaining
microbial safety within distribution networks.?” Rajaei et
al."™ Yari et al.,’%3* Naghipour et al.,*”7 Gholami-Borujeni
et al.** Babaei et al.,*"! and Nourmoradi et al.[**! observed
that residual free chlorine levels were below the maximum
permissible limit in their investigations, while Aghababaei*!
documented optimal levels in their study. The presence of
residual free chlorine in the optimal level in the final purified
water is necessary to eliminate possible secondary pollution.
The removal of residual chlorine by household water
purification devices over time causes the formation of biofilm
in the storage tank by the bacteria present in the network
water; as a result, the number and variety of bacteria in the
water produced by these devices increases.’” In the study of
Abolli et al. in Garmsar, the average of the total residual free

chlorine was reported as optimal, but its amount was zero in
22.23% of the samples.[*]

Fluoride enhances enamel remineralization and inhibits
bacterial activity, thereby strengthening tooth enamel and
significantly reducing the risk of dental caries. However,
excessive fluoride intake—particularly during the tooth
development phase in children—can lead to dental fluorosis,
a cosmetic condition that causes discoloration and mottling of
the teeth.?! Studies conducted by Yari et a/.®¥ and Jafaripour
et al.,’¥1 Deghani et al.,*' Naghipour et al.,’” Miranzadeh and
Rabbani,*! Aghababaei, Abolli et al.,* and Badeenezhad et
al ¥ showed that fluoride was less than the optimal level and
in order to maintain the health of the teeth and prevent their
decay, the fluoridation process of water purified by RO has
been recommended by some of these researchers. !

The pH of drinking water not only affects chemical stability
and corrosion potential, but also influences the balance
between carbonate (COs?7) and bicarbonate (HCOs™) ions.”
The pH level of purified water using RO plants in the studies
of Naghipour et al.,’”! Gholami-Borujeni et al.,*®! Alipour
et al.,”" Deghani et al.,"* Malakootian et al.,>Y) Aghababaei,**!
Nourmoradi et al.,*” Badeenezhad et al.,*” Pourjamali et al.,'*")
Babaei et al.,[*" and the study of Miranzadeh and Rabbani®“®!
have been reported as optimal. While in the studies of Yari
et al.P** and Khodadadi et al.,”*® it was declared less than
the optimal level. The lowest pH value was 6.35 related to the
study by Yari et al.®**1 and the highest value was 7.7 related
to the study by Khodadadi et a/l.[*!]

In the studies conducted by Deghani et al.,*) Yari et al.,*®
Jafaripour et al.,53 Rajaei et al.,*”) Pourjamali et al.,*”’ Sadigh
et al.,’" Malakootian et al.,’" and the study of Ghannadi and
Farhadpour in the villages of Iran,* the level of water hardness
in water samples taken from RO is less than optimal and in
the studies of Naghipour et al.,®” Miranzadeh and Rabbani,“®!
Aghababai et al.,[*) Badeenezhad et al.,'*” Khodadadi et
al.,*® and Alipour et al.,”” it has been reported as optimal.
Considering that calcium and magnesium salts reduce the risk
of cardiovascular diseases,**! and on the other hand, to prevent
corrosion in water pipes, a hardness of more than 100 mg/1 is
necessary; therefore, in some studies, the addition of calcium
and magnesium compounds have been recommended to the
product water of these devices with the aim of reducing their
corrosivity, which should be discussed elsewhere.[*65]

The effect on the corrosivity properties of water is one of
the topics that has been given less attention in relation to
membrane water desalination methods. Desalination processes
such as RO remove almost all the minerals from the water and
produce a stream that lacks calcium and buffering capacity. As
a result, due to corrosivity, water supply pipes and structures
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Table 1: Results of studies on the quality parameters of water desalinated by reverse osmosis during 2006—-2022

compared to maximum permissible level

Measured parameter MPL*EI <MPL =MPL >MPL
Free residual chlorine (mg/L) 0.2-0.6 [36-42] [43] -
Fluoride (mg/L) 1 [37,38,43-47] - -
pH 6.5-8.5 [38,39,48] [36,37,41-47,49-51] -
Total hardness (mg/L CaCO,) 500 [38,40,45,49,51-54] [37,43,46-48,50] -
Total coliforms 0 - [43,45,48,50] [38,41,42,47,55,56]
(MPN*#/100cc)

Sulfate (mg/L) 250 [40,46,51,54] [43,45,47] -
Nitrite (NO,) (mg/L) 3 - [40,43,45-48,50,51,54] -
Nitrate (NO,) (mg/L) 50 - [40,43,45-51,54] -
Electrical conductivity - - [36,38,39,41,42,44,46-50,54] -
TDS *** (mg/L) 1000 - [38,41,42,44,46-48,50,54] -
Alkalinity - [37,38,43,50]

*MPL: Maximum permissible level, **TDS: Total dissolved solid, ***MPN: Most probable number

are damaged, so it needs additional treatment.!®*¢!"! The main
factors that affect the chemical stability of water include
alkalinity and calcium concentration. Alkalinity is an indicator
to determine the buffering capacity of water, and the higher
the alkalinity, the greater the ability of water to resist pH
changes.!® A decrease in pH can be caused by disturbing the
balance of anions and cations, causing water to become acidic,
and as a result, it increases the corrosiveness of water.[6364]

In the studies conducted by Massoudinejad et al.,>* and Yari et al.,*®
Babaei et al* and Nourmoradi et al.,**! Ebrahimi ef al.,’® and
Badeenezhad et al.,*7 Coliform bacteria index has been reported in
the water samples from the devices under the study. However, it was
not reported in the studies conducted by Deghani e al.,*! Alipour
et al.,” Abolli et al.* Khodadadi ef al.,*® and Aghababaei.l**!
Among the reasons for these microbial contamination, not replacing
the used membrane on time and the formation of biofilm on the
membrane, as well as secondary contamination during the sample
storage stage or the culture and storage stage in the incubator are
mentioned.! Furthermore, the study conducted by Massoudinejad
et al. showed that there is a significant relationship between the
number of heterotrophic colonies and the storage time and duration
of operation of the RO membrane.™

At high concentrations, sulfate, particularly in the presence
of magnesium, can have a laxative effect and cause diarrhea
in consumers. This effect is more pronounced in individuals
unaccustomed to such water composition.?”! The amount of
sulfate in the studies conducted by Miranzadeh and Rabbani, !
Rajaei et al.,*! Malakootian et al.,’"1 and Sadigh et al.®* is
less than the acceptable level and in the studies of Deghani
et al. >} Aghababaei,*! and Badeenezhad ef al.*”) have been
reported as acceptable. The lowest amount of sulfate was
3.83 mg/L related to the study of Sadigh et al.®* and the
highest amount was 106 mg/L in the study of Badeenezhad et
al. A large reduction of sulfate in drinking water leads to the
loss of water taste to a large extent.[*”
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Nitrite, one of the nitrogenous compounds, can form carcinogenic
nitrosamines in the human body when present above standard
limits. Nitrate at elevated levels can be reduced to nitrite in
the infant’s body, leading to methemoglobinemia, or “blue
baby syndrome”.?” Nitrite and nitrate values in the studies
conducted by Deghani et al.,* Naghipour et al.,’” Miranzadeh
and Rabbani,* Rajaei et al.,*"! Aghababaei,*?! Khodadadi et
al.,* Alipour et al.,”" Malakootian et al.,*" Pourjamali et al.,*”!
Badeenezhad et al.,*”" Sadigh et al.*¥ have been declared as
acceptable. The highest levels of nitrate and nitrite were 14.8 and
0.24 mg/1, respectively, related to the studies of Rajaei ef al. in
Arak and Sadigh et al. in Ardabil.* Furthermore, the lowest
amount of nitrate and nitrite was 0.69 and 0 mg/l, respectively, in
the studies of Naghipour ez a/. in Rasht*” and Khodadadi et al.[**!

Electrical conductivity (EC) indicates the level of dissolved
salts in water. It serves as an indirect measure of total dissolved
solids (TDSs) and is commonly used to assess salinity or
contamination due to industrial discharge. TDSs represent all
inorganic salts and minerals dissolved in water.?” In the studies
of Sadigh et al.,** Babaei et al.,*Y) Badeenezhad et al.,!*”
Nourmoradi et al.,**' Gholami-Borujeni et al.,*® Abolli et
al.,*1 Pourjamali et al.,*”) Alipour et al.,’" Khodadadi ez al.,*¥
and Yari e al.?3% | the levels of TDS and EC were reported to
be within acceptable limits. Furthermore, the amount of TDSs
in the study conducted by Miranzadeh and Rabbani et al. in
Kashan'* was declared acceptable.

The clogging of the membranes due to the deposition of
solid materials reduces the efficiency and desalination
water output. It also includes an increase in head loss and a
decrease in service time.[% The main types of deposits on
RO membranes include mineral sediments, organic material
deposits, suspended and colloidal particles, biological deposits,
accumulation of microorganisms, and biofilm formation.®”]
The first three types of fouling can be largely reduced through
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pretreatment of the incoming water, but biofouling cannot be
reduced by pretreatment alone!®®! because the fouled microbial
cells can grow, multiply, and migrate. Even if 99.99% of all
bacteria are removed by pretreatment (e.g. with the help of
microfiltration or disinfection), a small number of remaining
cells enter the system, adhere to surfaces, and multiply in
proportion to the biodegradable material of the incoming
solution. Thus, membrane biofouling occurs extensively on
RO membranes even after thorough pretreatment of the effluent
and the addition of disinfectants such as chlorine.!*”!

ConcLusioN

This study revealed that the levels of EC, TDSs, nitrite, nitrate,
and sulfate in all the instances of water desalination by RO
were at optimal levels. However, microbial contamination
exceeded optimal levels in 55% of the studies. Notably, fluoride
and free residual chlorine concentrations in RO-treated water
were frequently below optimal thresholds, potentially leading
to microbial proliferation due to reduced chlorine levels. Most
studies indicated that other chemical parameters fell within
the optimal range. It is worthnoting that many studies did
not clearly define whether purified water by the desalination
device could be directly used as potable water or treated and
untreated water must be blended.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Authors’ contributions

Davarkhah Rabbani: Conceptualization, Writing — review
and editing; Mohammad Bagher Miranzadeh: Investigation,
Writing — review and editing; Rouhullah Dehghani:
Supervision, Writing — review and editing; Heshmatollah
Moradpour: Investigation, Writing — review and editing;
Fatemeh Mohebbi: Writing — original draft, Investigation,
Visualization, Saied Karami: Investigation, Writing — review
and editing.

REFERENCES

1. Dehqani M, Ghaderpoori M, Fazlzadeh D, Golmohamadi S. Survey of
drinking water quality in rural areas in Saqez. Iran J Health Environ
2009;2:132-9.

2. Ghaderpoori M, Dehghani MH, Fazlzadeh M, Zarei A. Survey of
microbial quality of drinking water in rural areas of Saqqez, Iran. Am
Eurasian J Agric Environ Sci 2009;5:627-32.

3. Zeini M, Ghaneian M, Talebi P, Sharifi S, Sheikalishahi S, Goodarzi B,
et al. Investigation of physical, chemical and microbial characteristics
of Ahrestan Subterranean Canal (SC) water in Yazd District for water
resources conservation and sustainable development. Toloo e Behdasht
2008;7:36-42.

4. Talaeipour M, Nouri J, Hassani AH, Mahvi AH. An investigation of
desalination by nanofiltration, reverse osmosis and integrated (hybrid
NF/RO) membranes employed in brackish water treatment. J Environ
Health Sci Eng 2017;15:18.

5. Kawamura S. Integrated Design of Water Treatment Facilities.
New York: John Willey and Sons. Inc.; 1991.

6.

7.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

. Tsiourtis NX. Desalination and the environment.

Osborne LL, Kovacic DA. Riparian vegetated buffer strips in water-
quality restoration and stream management. Freshw Biol 1993;29:243-58.
Taheri E, Vahid Dastjerdi M, Hatamzadeh M, Hassanzadeh A,
Ghafarian Nabari F, Nikaeen M. Evaluation of the influence of
conventional water coolers on drinking water quality. Iran J Health
Environ 2010;2:268-75.

Calderon RL. The epidemiology of chemical contaminants of drinking
water. Food Chem Toxicol 2000;38:S13-20.

He M, TianY, Springer D, Putra I, Xing G, ChiaE, et al. Polaronic transport
and magnetism in Ag-doped ZnO. Appl Phys Lett 2011;99:222511.

. Schuster-Wallace C, Sandford R. Water in the World We Want.

Hamilton: United Nations University Institute for Water. Environment
and Health and United Nations Office for Sustainable Development,
UNU-INWEH; 2015.

Desalination
2001;141:223-36.

. Shahabi MP, McHugh A, Ho G. Environmental and economic

assessment of beach well intake versus open intake for seawater reverse
osmosis desalination. Desalination 2015;357:259-66.

. Jamaly S, Darwish N, Ahmed I, Hasan S. A short review on reverse

osmosis pretreatment technologies. Desalination 2014;354:30-8.

. Dahdah TH, Mitsos A. Structural optimization of seawater desalination:

I. A flexible superstructure and novel MED — MSF configurations.
Desalination 2014;344:252-65.

. Kim D, Amy GL, Karanfil T. Disinfection by-product formation during

seawater desalination: A review. Water Res 2015;81:343-55.

. Lattemann S, Hopner T. Environmental impact and impact assessment

of seawater desalination. Desalination 2008;220:1-15.

. AlMarzooqi FA, Al Ghaferi AA, Saadat I, Hilal N. Application of

capacitive deionisation in water desalination: A review. Desalination
2014;342:3-15.

. Zhou P, Brown GM, Gu B. Membrane and Other Treatment Technologies

— Pros and Cons. In: Gu B, Coates JD, editors. Perchlorate:
Environmental Occurrence, Interactions and Treatment. Boston, MA:
Springer US; 2006. p. 389-404.

. Nadakatti S, Tendulkar M, Kadam M. Use of mesoporous conductive

carbon black to enhance performance of activated carbon electrodes in
capacitive deionization technology. Desalination 2011;268:182-8.
Association AWW. Water Quality &amp; Treatment: A Handbook on
Drinking Water. 6 Edition ed. New York: McGraw-Hill Education;
2011.

Greenlee LF, Lawler DF, Freeman BD, Marrot B, Moulin P. Reverse
osmosis desalination: Water sources, technology, and today’s challenges.
Water Res 2009;43:2317-48.

Drobek M, Yacou C, Motuzas J, Julbe A, Ding L, da Costa JC. Long
term pervaporation desalination of tubular MFI zeolite membranes.
J Membr Sci 2012;415:816-23.

Garcia-Rodriguez L. Renewable energy applications in desalination:
State of the art. Sol Energy 2003;75:381-93.

Tenne A. Sea Water Desalination in Israel: Planning, coping with
difficulties, and economic aspects of long-term risks 2010. Available
from: https://farmentor.com/sea-water-desalination-in-israel/. [Last
accessed on 2024 Jan 20].

Bazrafshan E, Biglari H, Mahvi AH. Phenol removal by
electrocoagulation process from aqueous solutions. Fresenius Environ
Bull 2012;21:364-71.

Mahvi A, Maleki A, Rezaee R, Safari M. Reduction of humic substances
in water by application of ultrasound waves and ultraviolet irradiation.
J Environ Health Sci Eng 2009;6:233-40.

Bazrafshan E, Biglari H, Mahvi AH. Humic acid removal from aqueous
environments by electrocoagulation process using iron electrodes.
J Chem 2012;9:2453-61.

Brehant A, Bonnelye V, Perez M. Assessment of ultrafiltration as
a pretreatment of reverse osmosis membranes for surface seawater
desalination. Water Sci Technol Water Supply 2003;3:437-45.

Reverter JA, Talo S, Alday J. Las Palmas III — The success story of brine
staging. Desalination 2001;138:207-17.

Mooij C. Hamma water desalination plant: Planning and funding.
Desalination 2007;203:107-18.

Afonso MD, Jaber JO, Mohsen MS. Brackish groundwater treatment by

International Journal of Environmental Health Engineering | 2025 -




32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Mohebbi, ef al.: Reverse osmosis process in water treatment

reverse osmosis in Jordan. Desalination 2004;164:157-71.

Bouchekima B, Gros B, Ouahes R, Diboun M. Brakish water
desalination with heat recovery. Desalination 2001;138:147-55.

M’nif A, Bouguecha S, Hamrouni B, Dhahbi M. Coupling of
membrane processes for brackish water desalination. Desalination
2007;203:331-6.

Rabbani D, Fattahi MH, Mazroii N, Dehghani R. Salinity variation in
Kashan plain groundwater resources. Int Arch Health Sci 2018;5:68.
Shayegan J, Raufian P. Iran Standard Number 1053. Institute of
Standards and Industrial Research of Iran. 1972;2:1-100.
Gholami-Borujeni F, Rahimi H, Eslamifar M, Yazdani Charati J.
Heterotrophic bacteria count index in drinking water and possibility of
biofilm formation in household drinking water treatment devices in Sari,
Iran. J Mazandaran Univ Med Sci 2021;30:118-25.

Naghipour D, Ashrafi SD, Mojtahedi A, Vatandoost M, Hosseinzadeh L,
Roohbakhsh E. Data on microbial and physiochemical characteristics of
inlet and outlet water from household water treatment devices in Rasht,
Iran. Data Brief 2018;16:1005-9.

Yari A, Safdari M, Hadadian L, Babakhani M. The physical, chemical
and microbial quality of treated water in Qom s desalination plants.
Qom Univ Med Sci J 2007;1:45-54.

Yari AR, Mohammadi MJ, Geravandi S, Doosti Z, Matboo SA, Jang SA,
et al. Assessment of microbial quality of household water output from
desalination systems by the heterotrophic plate count method. J Water
Health 2018;16:930-7.

Rajaei MS, Salemi Z, Karimi B, Ghanad Zadeh MJ, Mashayekhi M.
Effect of household water treatment systems on the physical and chemical
quality of water in 2011-2012. Journal of Arak University of Medical
Sciences. 2013;16:27-36.

Babaei A, Ghafarizadeh F, Nourmoradi H, Jangali K, Moslemnia M,
Salimi J. Investigating the microbial quality of water treatment centers
in the City of Abadan. J Ilam Univ Med Sci 2014;22:132-40.
Nourmoradi H, Karami N, Karami S, Mazloomi S. Investigation on the
effect of household water treatment plants on the drinking water quality
of Ilam City. J Environ Health Eng 2017;5:57-64.

Aghababaei N. Evaluation of the physical, chemical and microbial
qualities of desalination water provided by the private sector in Saveh.
J Sabzevar Univ Med Sci 2016;23:810-7.

Abolli S, Alimohammadi M, Zamanzadeh M, Yaghmaeian K,
Yunesian M, Hadi M, et al. Survey of drinking water quality of
household water treatment and public distribution network in Garmsar
City, under the control of water safety plan. Iran J Health Environ
2019;12:477-88.

Deghani M, Doleh M, Hashemi H, Shamsaddini N. The quality of raw
and treated water of desalination plants by reverse osmosis in Qeshm.
J Health Dev 2013;2:33-43.

Miranzadeh MB, Rabbani DK. Chemical quality evaluation for the inlet
and outlet water taken from of the desalination plants utilized in Kashan
during 2008. KAUMS J (FEYZ) 2010;14:120-5.

Badeenezhad A, Abbasi F, Shahsavani S. Performance of household
water desalinations devices and health risks assessment of fluorides (F—)
and nitrate (NO3—) in input and output water of the devices in Behbahan
City Southwest Iran. Hum Ecol Risk Assess Int J 2019;25:217-29.
Khodadadi M, Mahvi A, Ghaneian M, Ehrampoush M, Dorri H,
Rafati L. The role of desalination in removal of the chemical, physical
and biological parameters of drinking water (a case study of Birjand
City, Iran). Desalination Water Treat 2016;57:25331-6.

Pourjamali R, Khalili Sadrabad E, Hashemi SA, Shekofteh H,
Mokhtari M, Heydari A, et al. Evaluation of point-of-use drinking water
treatment systems efficiency in reducing or removing physicochemical
parameters and heavy metals. J Environ Health Sustain Dev
2019;4:717-26.

50.

SI.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Alipour V, Baneshi MM, Rahdar S, Narooie M, Salimi A,
Khaksefidi R, et al. Are household water purification devices useful
to improve the physical chemical and microbial quality of the feed
water? Case study: Bandar Abbas south of Iran. J Glob Pharma Technol
2017;9:13-9.

Malakootian M, Amirmahani N, Yazdanpanah G, Nasiri A,
Asadipour A, Ebrahimi A, et al. Performance evaluation of household
water treatment systems used in Kerman for removal of cations and
anions from drinking water. Appl Water Sci 2017;7:4437-47.

Ghannadi M, Farhadpour J. Water quality evaluation of supplied by
desalinations in cities and villages of Iran in year 2005. J Water Environ
2007;64:3-10.

Jafaripour M, Salimi Amrod M, ziaee Pour A, Davoudi R. Health,
Sanitary and Economic Evaluation of Home-like Systems of Water
Treatment (Reverse Osmosis, RO) in Qom City. Journal of Water and
Wastewater 2011;22:15-21.

Sadigh A, Nasehi F, Fataei E, Aligadri M. Investigating the efficiency
of home water treatment systems to reduce or eliminate water quality
parameters in the city of Ardabil in 2013. J Health 2015;6:458-69.
Massoudinejad M, Ehteram H, Mohammadi Moghadam F. Evaluating
the drinking waters microbial flora of reverse osmosis treatment systems
in Kashan City during summer and autumn (2015). Int J Pharm Technol
2016;8:16747-60.

Ebrahimi SM, Dehghanzadeh Reihani R, Shiri Z, Mosavi SM,
Memar MY. Bacteriological quality of water produced by household
water treatment devices. J Mazandaran Univ Med Sci 2015;25:8-18.
Ebrahimi SM, Shiri Z, Mosavi SM, Memar MY. Bacteriological quality
of water produced by household water treatment devices. ] Mazandaran
Univ Med Sci 2015;25:8-18.

Salvato JA. Environmental Engineering and Sanitation. Canada: John
Wiley and Sons; 1992.

Dindarloo K, Alipour V, Farshidfar G. Chemical quality of drinking
water in Bandar Abbas. Hormozgan Med J 2006;10:57-62.

Birnhack L, Voutchkov N, Lahav O. Fundamental chemistry and
engineering aspects of post-treatment processes for desalinated water —
A review. Desalination 2011;273:6-22.

Delion N, Mauguin G, Corsin P. Importance and impact of post
treatments on design and operation of SWRO plants. Desalination
2004;165:323-34.

Birnhack L, Penn R, Lahav O. Quality criteria for desalinated water and
introduction of a novel, cost effective and advantageous post treatment
process. Desalination 2008;221:70-83.

Nemerow NL, Agardy FJ, Salvato JA. Environmental Engineering:
Environmental Health and Safety for Municipal Infrastructure,
Land Use and Planning, and Industry. Canada: John Wiley and Sons;
2009.

Bergman R, Bergman R. Reverse osmosis and nanofiltration. In: Second
Edition. Denver: American Water Works Association; 2007.

Belfer S, Purinson Y, Fainshtein R, Radchenko Y, Kedem O. Surface
modification of commercial composite polyamide reverse osmosis
membranes. ] Membr Sci 1998;139:175-81.

Vrijenhoek EM, Hong S, Elimelech M. Influence of membrane surface
properties on initial rate of colloidal fouling of reverse osmosis and
Nano filtration membranes. ] Membr Sci 2001;188:115-28.

Flemming HC. Reverse osmosis membrane biofouling. Exp Therm
Fluid Sci 1997;14:382-91.

Goosen MFA, Sablani SS, Al-Hinai H, Al-Obeidani S, Al-Belushi R,
Jackson D. Fouling of reverse osmosis and ultrafiltration membranes:
A critical review. Sep Sci Technol 2005;39:2261-97.

Flemming HC, Schaule G, Griebe T, Schmitt J, Tamachkiarowa A.
Biofouling — The Achilles heel of membrane processes. Desalination
1997;113:215-25.

.International Journal of Environmental Health Engineering | 2025




