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 MEDRC program ǿŀǎ ǳƴŘŜǊ ǘƘŜ ǘƛǘƭŜ ά{ŎƘƻƭŀǊǎƘƛǇ tǊƻƎǊŀƳ- Palestinian Water Authority, 

(2012 in progress), the program funded by Middle East Desalination Research Center (MEDRC). The 

main juristic justification for MEDRC is to focus on priority research, training and communication 

needs. As a result, 

each year, the Center will reevaluate its overall program, to continually enrich its activities and 

maintain close proximity to the changing needs of the desalination technologies. Each year a revised 

Program Framework and Profile (PFP) will be presented to the Research Advisory Council (RAC) for 

their review and their input for the technical agenda of the upcoming year. The MEDRC-PWA CoE 

Scholarship Program offers students in Gaza and the West Bank the opportunity to study at local 

universities in the fields of water management, desalination and reuse. The aim of the program is 

to allow 

students to gain skills and expertise to make a long term contribution to the further development 

in water management, desalination and water reuse activities in Gaza and the West Bank. 

MEDRC has developed a MEDRC-Palestinian Water Authority (PWA) scholarship program for 

Palestinian students to obtain M.Sc degrees at universities in the Palestinian territories: Gaza and 

the West Bank. The study focus should be engineering related to the fields of desalination, 

environment and water reuse. 

MEDRC has so far supported about 225 MSc Fellowships, 30 Innovation Initiative research projects 

and 10 PhD's in Palestine through Palestinian Water Authority in cooperation with local universities 

in the period 2012-2020. 

MEDRC is directed to focus on priority research, training and communication needs, in order to 

achieve the objectives defined by its Establishment Agreement. As a result, each year, the Center 

will reevaluate its overall program, to continually enrich its activities and maintain close proximity 

to the changing needs of the desalination technologies. Each year a revised Program Framework 

and Profile (PFP)will be presented to the Research 

Advisory Council (RAC) for their review and their input for the technical agenda of the upcoming 

year. 

Objectives of MEDRC: 

1. Decrease the cost of desalination. 

2. Develop productive partnerships and cooperation. 

3. Develop sustainable desalination technologies. 

4. Improve communications in the desalination community. 

5. Develop human resources for application of desalination and foster 

international cooperation in research activities, particularly among 

regional experts. 

6. Utilize limited regional and international research resources 

7. Maximize technology transfer.
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In Palestine, youth represent 30% of the total population, which is equivalent to a 

one third of our population. For the Palestinian government, this percentage is 

considered a valuable development opportunity and the fundamental stone of our 

state building, especially in light of the Israeli domination of our natural resources, 

including more than 85% of our water resources and the daily Israeli restrictions 

on all aspects of life and development.  

These facts made the human capital the most important components that we must 

invest in for a better tomorrow. For this, the Palestinian Water Authority set a 

strategy to engage youth in the water sector. Engorging water researches and 

supporting academic programs for students are main pillar of this strategy considering the importance of 

ǎŎƛŜƴǘƛŦƛŎ ǊŜǎŜŀǊŎƘ ƻƴ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜ ǎŜŎǘƻǊΩǎ ŎƘŀƭƭŜƴƎŜǎ ŀƴŘ ƛǘǎ ǊƻƭŜ ƻƴ ŘŜǾŜƭƻǇƛƴƎ ŀƭƭ ƛǘǎ ŎƻƳǇƻƴŜƴǘǎΦ 

The ten years of cooperation with the Middle East Desalination Center (MEDRC) significantly contributed to 

achieve our shared objectives of promoting water research and facilitating applied research by providing all 

needed technical, financial, mentoring support for more than 225 master students and 10 Ph.D students from 

many Palestinian universities in West Bank and Gaza Strip, in addition to 30 Innovation Initiative research 

ǇǊƻƧŜŎǘǎ hƴ ǘƘƛǎ ƻŎŎŀǎƛƻƴΣ L ǿƻǳƭŘ ƭƛƪŜ ǘƻ ŜȄǇǊŜǎǎ ƻǳǊ ƘƛƎƘ ŀǇǇǊŜŎƛŀǘƛƻƴ ǘƻ a95w/Ωǎ ŜŦŦƻǊǘǎ ŀƴŘ ǘƻ ŀǎǎǳǊŜ 

them that we are keen to strength this effective partnership towards more future successful initiatives. 

Today, PWA has a strategic partnership with a majority of the Palestinian academic institutions, regional and 

international universities, and International research centers, aligned with a network of specialized experts 

diversified on almost all water related fields.  The scientific research department at PWA makes a great efforts 

to employ these partnerships in building an effective programs with a strategic objectives of achieving 

sustainable development goals, contributing to enhancing water and wastewater services, applying SMART 

technologies, monitoring water quality, evaluating the possibilities of applying new harvesting techniques, 

ŦƻŎǳǎƛƴƎ ƻƴ ǘǊŜŀǘƳŜƴǘ ŀƴŘ ŘŜǎŀƭƛƴŀǘƛƻƴΣ ŀƳƻƴƎ Ƴŀƴȅ ƻǘƘŜǊ ŦƛŜƭŘǎ ƻŦ ǎŜŎǘƻǊΩǎ ŘŜǾŜƭƻǇƳŜƴǘǎΦ 

To complete this approach, there should be a planned efforts to localize researches and innovations resulted 

from these programs by supporting entrepreneurship, providing internship and the opportunity to apply 

researches on a real environments, and here come the importance of PWA efforts of building a strategic 

partnership with related public and private sector institutions, Palestinian incubators and many other civil 

society organizations.      

The racing rivalry of advancements and technology encouraging to intensified efforts of supporting 

researches and innovation. I am looking forward to continuing the work and to capitalize on our shared 

experiences to achieve future outstanding impacts on the ground. 

Finally, our people, who face enormous challenges, place their greatest hope in youth. We must complete 

our endeavors to develop the water sector and pave the way for youth towards constructive work and 

innovations aiming at laying the foundations for building our Palestinian State with its capital Al Quds Al 

Shareef.  

Minister Eng. Mazen Ghonaim 

Head of Palestinian Water Authority 
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On behalf of An-Najah National University, I would like to welcome you all to the 

3rd Middle East Desalination Research Center (MEDRC), and the Palestinian Water 

Research Alumni Forum. I would like to acknowledge the efforts of the 

distinguished delegates  

Minister of Palestinian Water Authority, Eng. Mazen Ghonaim; 

the MEDRC Center Director, Dr. Ciaran Cuinn; 

the MEDRC Development Cooperation Program Manager in Oman,  

Mr. Brendin Smith; 

the distinguished delegates of the Palestine Water Authority (PWA) Eng. Hazem 

Kittani and Dr. Subhi Samhan. 

I extend my deeply felt wishes to the postgraduate students from An-Najah National University and other 

universities who have received MEDRC scholarships. 

The cooperation between An-Najah National University and PWA started more than 12 years ago through 

the Scientific Centers at An-Najah National University. We have supported the PWA with their water pollution 

analysis as well as with multiple projects and conferences related to improving water access. 

Over the past 12 years, MEDRC, in collaboration with PWA, have consistently promoted scientific research in 

Palestine. One of the many MEDRC programs to enhance the quality of scientific research has included the 

creation of a scholarship program for graduate students. 

This program has provided more than 250 Palestinian scholars with the opportunity to do graduate research 

in Universities across Palestine; An-Najah National University graduate scholars significantly benefitted from 

this research fund through using around 65% of the available fund. 

This scholarship program has greatly supported An-bŀƧŀƘΩǎ ŀōƛƭƛǘȅ ǘƻ ǎǳǇǇƻǊǘ ǘƘŜ ǿƻǊƪ ŦƻǊ ƻǳǘǎǘŀƴŘƛƴƎ 

students from the chemistry and engineering programs. Prior to the creation of this scholarship program, 

only ten students were enrolled in the related graduate programs. Currently, we host over 55 graduate 

students (22 of whom are PhD candidates). MEDRC has also provided training to our graduate students, 

including travel to Oman for expert trainings. Additionally, the number of published articles and the quality 

of research has significantly increased since the start of the scholarship fund, which has positively reflected 

on the ranking of our university in prestigious international ranking systems such as the QS World University 

Rankings. 

Only last year, 3 Ph.D. researchers from An-Najah received scholarships through MEDRC funds, which has 

ƎǊŜŀǘƭȅ ƘŜƭǇŜŘ ǘƘŜ ǎŎƘƻƭŀǊǎΩ ŜŦŦƻǊǘǎ ǘƻ ŎǊŜŀǘŜ ƘƛƎƘ ǉǳŀƭƛǘȅ ǊŜǎŜŀǊŎƘ ŦƻǊ local and global impact. 

I would like also to note the other support from MEDRC related to Innovation support (I2) which supports 

researchers who have an innovative idea and who want to use it in the world of practical work. The 

department of chemistry obtained more than 5 such awards and they are now in the final stages of idea 

application. 
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Distinguished guests, 

At the end of this welcoming speech, I would like to say that we look forward to continuing what has proven 

to be a very successful collaboration between MEDRC and the Palestinian Partners Let's continue the work 

on producing quality applied research both within our institution and at national level. I strongly believe that 

our continued collaboration will support our shared efforts to improve sustainable development work in 

Palestine in many practical ways, for example the development of smart irrigation, water purification, and 

other environmental and sustainability initiatives. 

One viable venue to develop this collaboration with PWA and MEDRC can be achieved through establishing 

an incubator and research center, which will serve as a local and regional research and incubation hub for 

innovation in the field. 

.ŜŦƻǊŜ L ƭŜŀǾŜΣ L Ƴǳǎǘ ŜȄǘŜƴŘ Ƴȅ ǎƛƴŎŜǊŜ ƎǊŀǘƛǘǳŘŜ ǘƻ ǘƘŜ CƻǊǳƳΩǎ hǊƎŀƴƛȊƛƴƎ Committee and everyone who 

contributed to organizing this important event. 

Wishes for the best in today's events and let's aim for sustained effort and practical steps towards 

implementing the international goals and objectives in the field of water treatment and water resources 

Thank you all, 

Prof. Maher Natsheh 

President of An-Najah National University 
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Minister, Colleagues,  

It is an honour for me to address you today on the occasion of the third MEDRC 

PWA Research Forum. I was honoured to sit with you in Nablus last year for the 

Forum. This year, because of the Covid-19 pandemic I regret I cannot be there in 

person. But in December 2021 Covid-19 will have passed and we will sit together 

again and celebrate the achievements of the your magnificent researchers.  

For many years now, through good and bad days, MEDRC and the Palestinian 

Water Authority, under the leadership of His Excellency, Minister Mazen Ghunaim, 

have worked hard together to support water research in Palestine.  

Against many challenges the universities of Palestine have consistently managed to achieve research 

excellence with researchers as talented as any on earth. Great credit is due to the faculty and management 

of the universities represented here today for their tremendous work. The highest credit is due to the 

individual researcher who, year after year, astound us with their achievements. 

Over the past few years MEDRC and the PWA have supported almost 265 water research projects in 7 

universities across Palestine. There have been 225 MSc water research projects, 10 PhDs and 30 Innovation 

Initiative research projects  

We have worked closely with the PWA and university faculty to ensure those research projects are 

addressing issues directly relevant to the water needs of Palestine today.  

Topics include: 

ω The Use of Economic Matrices Parameters for Water Evaluation & Planning in Regional Planning  

ω Fecal Sludge Management-Septage Characterization and Pre-treatment in Nablus 

ω Scale Reduction by Magnetic Water Treatment  

ω The Financial Sustainability of the Palestinian Water Service Providers 

ω Modeling Recharge Rates of Stormwater/Reclaimed Wastewater Ponds in the Vadose Zone: Gaza 

Strip Case Study 

ω Removal of Difenoconazole from Wastewater Using New Synthesized Nanomembranes  

There are countless others and in the years ahead there will be countless more.  

Can I conclude by thanking the organisers, the student committees, the faculty and staff of the Universities. 

I want finally to recognise our Partners in the PWA Research and Development Department lead by Dr Hazem 

Kittani and Dr Subhi Samhan who have made all of this happen. 

 

Ciarán Ó Cuinn 

Center Director 

MEDRC Water Research 
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An-Najah National University is a fully independent, non-governmental university, run 

by the Board of Trustees and the University President. The structure of the administration 

is composed of the University President, Assistant and Vice Presidents, University and 

Deans Council, Administrative Departments and the University Comptroller. The 

academic structure divides faculties into academic departments. 

An-Najah seeks to provide as many facilities as possible to its students through providing each faculty and 

department with a computer lab for student use. This has created a ratio of three students to each 

computer. Physically and visually impaired students are welcomed at An-Najah as well. A special computer 

lab designed for the visually impaired converts all Microsoft Office files to Braille to allow students to share 

lectures and submit assignments either by email or through the Braille printers available. The university also 

allocates special cars to transport physically and visually impaired students between campuses.  

An-Najah hosts more than 20 scientific centres that offer a wide range of services to the local society. Among 

those are two centres that are directly connected with the local society and seek to provide high services to 

the people in different parts of the country. The first one is the Community Service Centre which is involved 

in numerous projects to help Nablus and the Northern West Bank people. The Community Service Centre 

also collects blood samples from the community donators for transfusions and provides hot meals to the 

elderly and needy families in Nablus.  

In addition to the Community Service Centre, there is the Energy Research Centre (ERC) which undertakes 

research projects in the field of energy. The centre has completed a number of projects in several Palestinian 

cities and villages such as Attouf Village in which the centre provided electricity through harnessing solar 

power for the first time. In its endeavor to lay down foundations for knowledge-based society, the university 

established the Centre of Excellence in Materials Science and Nano-Technology (CEMSANT). The centre 

homes researchers and students to perform their works on preparation, modification and application of 

advanced materials. CEMSANT encourages research activities directed towards the benefit of the Palestinian 

society with regard to water, environment, health, renewable energy and agriculture. To be in direct touch 

with the local community, An-Najah has its own radio and satellite television stations. Both offer 

programmes that provide practical training for An-Najah's students as well as an avenue to connect with the 

local and international community through the satellite station. To reach out to more students, 

videoconferences and e-learning lectures are both offered at An-Najah. The e-learning lectures are available 

ŦƻǊ ŦǊŜŜ ƻƴ ǘƘŜ ǳƴƛǾŜǊǎƛǘȅΩǎ ǿŜōǎƛǘŜΦ ±ƛŘŜƻŎƻƴŦŜǊŜƴŎŜǎ ƘŀǾŜ ōŜŜƴ ƻǊƎŀƴƛȊŜŘ ǿƛǘƘ ƻǘƘŜǊ ŀŎŀŘŜƳƛŎΣ ƴƻƴ-profit, 

and private institutions to discuss the academic and political situation with outside parties. 
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Palestinian Water Authority (PWA) was established under Presidential Decree No 90 

of 1995, which stated in article 1, the Palestinian water authority, as broad Water Act 

(2) for the year 1996 in article (2) on the establishment of the Palestinian water 

authority, which has independent legal personality and its own budget, so follow the 

Presidnt of the Palestinian national authority and have a head appointed by the 

President of the PNA. 

The water authority aims to achieve integrated and sustainable asset management of ed water resources; 

protection and preservation within organizational tools help them to gain access to a healthy environment 

by ensuring a balance between quantity and quality of water available and the needs of the Palestinian 

people to achieve sustainable development through water resources. 

And then the water law (3) for the year 2002 which define the framework and levels of water sector in 

Palestine, in order to regulate the sector and access to the service to the appropriate level on the one hand, 

and the protection of water sources, on the other hand, with the allocation of functions and powers of the 

management of the sector into three levels, namely the organizational level and the operational level and 

the political level. 

Water Act No. 3 of 2002 authorized the Palestinian Water Authority the water sector management task, 

entrusted to regulate the sector and identified the relationship with the official, private enterprises and local 

government authorities, each according to his specialty and Legal reference. 

Through the law No 14 of 2014 on water, the water authority's powers have been clarified and reduce 

intersection powers. And which also aims to manage and develop water resources in Palestine and to 

increase capacity and improve the quality and conservation and protection from pollution 

 

drain and improve and upgrade water services by applying principles of integrated and sustainable 

management of water resources. 

Palestinian water authority mission redrafted and defined its vision and strategic goals and objectives in line 

with its new duties and powers were as follows: 

 

Mission of the water authority: 

 A public institution working to manage, develop and 

protect water sources with integrated and sustainable 

water supply to citizens valid for different uses and 

ensure the protection of the environment and the 

achievement of the development goals of Palestinian 

society. 

Vision of the water authority: 

Sustainable water sources able to achieve 

development and basic needs of the Palestinian 

people. 
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Middle East Desalination Research Center is an International Organization mandated to 

find solutions to fresh water scarcity. Established in 1996 as part of the Middle East Peace 

Process it conducts research, training, development coopera- -tion and transboundary 

water projects. 

The MEDRC Headquarters is in Muscat in the Sultanate of Oman, where it operates a 

state of the art research facility including desalination plants, laboratories, lecture halls and administrative 

offices. 

In delivering its mission, MEDRC aims to become a viable and transferable mechanism for governments 

seeking to address significant regional or trans-boundary environmental challenges. 
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Organizing Committee 
 

Á Dr. Maen Ishtaiwi (Chairman) 

Á Mr. Brendan Smith (MEDRC) 

Á Dr. Subhi Samhan (PWA) 

Á Prof. Shehdeh Jodeh (NNU) 

Á Dr. Derar Al-Smadi (NNU) 

Á Eng. Hazem Kittaneh (PWA) 

Á Dr. Nidal Zatar (NNU) 

Á Dr. Ibrahim Abu Shqair (NNU) 

Á Ms. Suhad Al Malki (PWA) 

Á Mrs. Ghadir Hanbali (NNU) 

Á Mr. Nafith Dweikat (NNU) 

Á Mr. Omair Nabulsi (NNU) 

Á Ms. Renad Hamed (PWA) 

Á Eng. Nisreen Hamadneh (NNU) 

Steering Committee 

Á Ms. Rinad Hammad (Chairman) 

Á Mrs. Ghadir Hanbali 

Á Mr. Abdullah Murrar 

Á Ms. Laila Khalil 

Editorial Committee 

Á Dr. Maen Ishtaiwi (NNU) 

Á Dr. Nidal Zatar (NNU) 

Á Prof. Shehdeh Jodeh (NNU) 

Á 5ǊΦ {ǳōƘƛ {ŀƳƘŀƴ όt²!ύ 

Forum Chairman 

Á Ms. Rinad Hamed  

Email: rinadhamed1986@gmail.com 
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Dr. Maen Ishtaiwi, Dean of the Faculty of science in An-Najah National University, was 

born in Nablus (Palestine) on September 20, 1984. He obtained his B.Sc degree in Physics 

minor Electronics, from College of Science at An-Najah National University, in May 2007. 

During July 2007 ς August 2008, he was a Teaching Assistant in Physics Department - An 

Najah National University, Palestine. He obtained TOPMED program scholarship to 

continue his higher studies in Italy. He obtained his M.Sc. degree in Electronics 

Engineering from Politecnico di Torino, Italy in November 2010. He obtained his PhD 

degree in Electronics from Politecnico di Torino, Italy in March 2014. Currently, he is 

working as an Assistant professor ς Physics Department - An Najah National University. 

m.ishtaiwi@najah.edu 

Dr. Nidal A. Zatar, head of Department of Chemistry at An-Najah National University, was 

born in Nablus (Palestine) on December 1st, 1956. He awarded his B.Sc degree in chemistry 
from Birzeit University. He awarded his Ph.D degree in Analytical Chemistry from University 
of Kent at Canterbury, England, on February 1984. In the period 1984-1985 he was Assistant 
Professor at the College of Science and Technology, Abu-Deis, Jerusalem. In the period 1985-
1993 he was Assistant Professor at the Department of Chemistry, An-Najah N. University. In 
the period 1993-Present he is Associate Professor at the Department of Chemistry 
Department, An-Najah N. University. In the period 1999- 2008 he was Director of Chemical, 
Biological and Drug Analysis Center. An-Najah N. University. In the period 2016 present he is 
Head of Department of Chemistry, An-Najah N. University. His research interests is: 
Spectrophotometric and Spectrofluorimetric determination of metal ions, separation and 
determination of active components from medicinal plants, separation and determination 
of food additives using chromatographic techniques, analysis of pharmaceutical products, 
quantitative and qualitative determination of food products, toxicological analysis, Food 
analysis and determination of nutritional values and quantitative determination of pesticides 
in food products using GC/MS technique. 
Email: nidalzatar@najah.edu 

 

Prof. Shehdeh Jodeh, A distinguished Professor at the   Chemistry Department of 

An-Najah National University. He did his postdoctorate at Alamos National Labs, New 

Mexico USA (1991). He obtained his Ph.D in Physical Chemistry from Wayne State 

University, USA in 1990.  His B.S Chemical Engineering from University of Mississippi 

(USA), 1987. His Master degree in physical Chemistry from Sam Houston State 

University, USA (1985). B.Sc in chemistry from Yarmouk University, Jordan 1983. 

He worked as Research Scientist at General Motors R&D Michigan, USA from 1992-

2004. 

He published more than 150 scientific papers and supervised more than 60 graduate 

students at the chemistry department. 

Email: sjodeh@hotmail.com 
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Hazem Kittani holds a Masters degree in Civil Engineering majoring in Hydraulics 

and Fluid Mechanics from the Missouri State University at Columbia in the 
United States of America. His current position is Director General of Technical 
Affairs at Palestinian Water Authority. He gained more than 25 years of 
experiences in civil engineering (construction-sites), and hands-on practical 
experience in designing, supervising, monitoring, and control manager in 
infrastructure related to water and wastewater systems in Saudi Arabia, 
Jordan and Palestine. 

Email:hkittani@pwa.ps/ h_kittani2001@yahoo.com 

Subhi Samhan; PhD in Natural Science from Martine Luther University, Halle 

Wittenberg Institute for Geosciences, Germany. 2013. Working as Director  of 
Research and Development at Palestinian Water Authority since 1997 and 
represent PWA. 
Samhan is national focal point for: 
Á National focal point for Sustainable Management of Available Water 

Resource with Innovative Technologies (SMART). 
Á Building Capacity and Institutional Reform for and Integrated 

Management of Water and Sanitation services in Rural Communities, 
2009-2013, funded by Austrian 

Á Palestinian-Dutch Academic Cooperation Program in Water (PADUCO) 
2013-2020Represent Palestinian Water Authority in Technical Advisory 
Committee 

Á Sustainable domestic Water Use in Mediterranean Regions project 
SWMED projects. 

Á Academic focal point for Austrian and Middle East Desalination Reseach 
Center (MEDRC) projects. 

Á Represent the Palestinian Water Authority in Innovative processes and 
practices for wastewater treatment and re-use in the Mediterranean 
ǊŜƎƛƻƴ άLbbhVA-MED, during 2007-2010. Funded by EU, 
www.cid.csic.es/innova-med/home.htm. 

Email : Subhisamhan@yahoo.com 
 

Researcher Rinad Hamed a PhD candidate at the Department of Chemistry at An-

Najah University in Nablus. Rinad is one of The MEDRC fellow at Ms. Degree and the 

winners of MEDRC initiative I1 and I2 projects which was run in March 2018 and 

March 2020. Rinad has been developing an inno. 

vative solution that would enhance the efficiency of water management and make 

use of the readily available brackish water. The solution uses brackish water as a 

main source of irrigation and as a replacement to fresh water. Seeds are treated 

using plant growth-promoting rhizobacteria (PGPR) to produce enhance its growth 

under harsh environment conditions and can induce changes in the physical 

properties of soil, which was implemented as lab trail through her master thesis , 

then it was carried out as field trial by initiative I1.  Throughout this initiative I2 the 

research will be carried out testing new crops and combined with Cold Plasma 

technique to test its efficiency on plant growth, beside a feasibility study will also 

be carried out. 

Email :   rinadhamed1986@gmail.com 
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Financial Sustainability of the Palestinian Water Sector 

!ōŘǳƭƭŀƘ aǳǊǊŀǊм 

мtƘ5 /ŀƴŘƛŘŀǘŜΣ LƴŘƛŀƴŀ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ tŜƴƴǎȅƭǾŀƴƛŀΣ ϧ !Ǌŀō !ƳŜǊƛŎŀƴ ¦ƴƛǾŜǊǎƛǘȅΦ 

 

Abstract: 

Water service sector is at the core of any economy as water is essential for human life and 

sustainable development. Three main actors are involved in this important sector (a) Water 

customers who purchase water for consumption, for example, households, commercial customers, 

and agricultural customers. (b) Water service providers whose role is to provide a safe and adequate 

water supply to their customers while keeping into consideration sustainable economic, social, and 

environmental dimensions. (c) Government entities whose roles are strategic planning, sector 

development, water resources management, monitoring the performance of the water service 

providers, and receiving complaints from the customers. Continuity of the water sector in any 

economy depends on the mutually supportive roles played by all three actors. The financial 

sustainability in water sector could be defined as continual availability of adequate revenue from 

the services provided to meet the water sector obligations. In fact, a few researches tackled the 

continuity of water services from managerial point of view. Moreover, the literature lacked of a 

comprehensive model of financial sustainability. It would be prudent, therefore, to further probe 

this area. This dissertation will have four main topics that include a model of financial sustainability: 

The service quality and customer satisfaction as drivers of financial sustainability, water debt 

collection from customers, water pricing of water service, as well as adoption advanced technology 

in water sector.   

Keywords: Customer satisfaction, Financial Sustainability, Performance Indicators, Service Quality, 

Technology Adoption, Water Service, Water Pricing 

Abdullah Murrar has bachelor degree in Finance, first master in Business 

Administration, other master in Strategic Planning and Fundraising. Currently, he is 

PhD Candidate in financial sustainability of water service providers at joint PhD 

program between Indiana University of Pennsylvania USA and Arab American 

University in Palestine. He has experience about 18 years in financial management 

areas and multidisciplinary research fields.  Mr. Murrar published 10 research papers 

in international journals, subjects in financial sustainability, costing water services, 

efficiency, and development of water sector.  

Email:  abdullah.murrar@gmail.com 
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Purification of Water in Palestine from Persistent Pesticides Using New 
Synthesized Cellulose Derivatives 

Bayan Khalaf 
PhD researcher in Analytical and Physical Chemistry. 

Supervisors: Prof. Shehdeh Jodeh and Dr. Othman Hamed 
Department of Chemistry, Faculty of Graduate Studies, An-Najah National University-Palestine. 

 

Abstract 

As the need for water increases annually in Palestine, and the available water resources are barely 
sufficient to meet the demands of the current quality life and the economy. There is a huge necessity 
of purifying water from different pollutants including pesticides. The purpose of this research is to 
develop several new synthesized adsorbents of cellulose based derivatives modified with suitable 
chemical reagents including Furan-2-carbonyl chloride or Pyridine-2,6-dicarbonyl dichloride, in 
order to remove different persistent pesticides including Difenoconazole and Tetraconazole from 
water to drinkable degree. As the process of interaction between synthesized adsorbents and 
pesticides depends on the circumstances surrounding conditions which are treated in this research. 

In this project, a comparison of the efficiency of different synthesized adsorbents in removing 
pesticides from water will be determined, through the knowledge of the amount of each pesticide 
before and after the treatment. 

 

Bayan Khalaf, PhD researcher in Physical and Analytical Chemistry at An-Najah 
National University in Palestine, was born in Saudi Arabia on October 7, 1992. She 
graduated from Arab American University with a bachelor's degree in Chemistry in 
2014. In 2016, she graduated with a master's degree in the field of Analytical and 
Physical Chemistry from An-Najah National University. She started working as a 
lecturer of Chemistry and Physical Chemistry in Arab American University in 2016 and 
then as a lecturer in Al Quds Open University in 2018. In 2019, she worked for several 
months on her researches at Research Center Jülich in Germany. Since 2020, she 
started working as a Coordinator for External Opportunities Program at Tamkeen 
Foundation. In addition, Bayan has a great experience in Voluntary Work, such that 
organization of scientific conferences, free lessons of teaching high school and 
university students, as well as volunteering in several organizations and initiatives 
that aim to make our community a better place.  
 
Bayan participated in many scientific papers and International fellowships; her 
researches are mostly concentrated on adsorption related water purification, she was 
able to have funding of all of her researches during MSc and PhD. Her main goal in 
this life is to be always an effective person in the world and hence be able to improve 
the situation in Palestine scientifically and economically to a high level. She has 
frequently attended and presented at international scientific conferences in Turkey, 
Palestine, Germany and Jordan, She has also been invited to several meetings and 
conferences.  

Email: bayan.kh107@hotmail.com 
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Persistent pesticide uptake through adsorption can be affected by the extent of cross-linking of 
macromolecular supports, hydrophilic-hydrophobic balance and the nature of chemical reagents on 
the synthesized adsorbents. Ligand function also dictates complexation ability, reactivity and 
efficiency of adsorbents in the present case expected to be good solution for such problem.  

This research involves the synthesis of Nanocellulose, Cellulose modified with Furan-2-carbonyl 
chloride and Cellulose modified with pyridine-2,6-dicarbonyl dichloride. The resulting adsorbents 
have been characterized by Scanning Electron Microscopy, Infrared Spectroscopy, Ultraviolet-
Visible Spectroscopy, Proton Nuclear Magnetic Resonance and Thermogravimetric Analysis. These 
porous materials showed a very good thermal and chemical stability and hence they can be used as 
perfect adsorbents for Difenoconazole and Tetraconazole pesticides from water in Palestine. The 
results showed that all of the three resulting products have high adsorption efficiency. Also, it 
showed strong complexation properties with persistent pesticides.   

In order to investigate the adsorption efficiency for the adsorption of Difenoconazole or 
Tetraconazole on Nanocellulose, Cellulose modified with Furan-2-carbonyl chloride or Cellulose 
modified with pyridine-2,6-dicarbonyl dichloride, the effect of solution conditions on each 
adsorption process was studied. These conditions involve the effect of contact time, pH, 
temperature, adsorbent dose and the initial concentration of each pesticide. 

The maximum extent of Difenoconazole Adsorption was by using Cellulose modified with furan-2-
carbonyl chloride. This adsorption process needed 20 minutes of shaking to have 96.63% as 
percentage removal at solution conditions of 30°C temperature, pH 8, 20 mg adsorbent dose, 10 
ppm of pesticide solution as initial concentration and 10 mL solution volume. For Tetraconazole, the 
maximum percent of removal was 98.51% at solution conditions of 15 minute of shaking time, pH 
4, 8 ppm initial pesticide solution, 20 °C temperature and 20 mg dose of Cellulose modified with 
furan-2-carbonyl chloride dose.  
In case of using Cellulose modified with pyridine-2,6-dicarbonyl dichloride as an adsorbent, the 
maximum percentage of removal was approximately 95% for both Difenoconazole and 
¢ŜǘǊŀŎƻƴŀȊƻƭŜΦ ²ƘƛƭŜ ǿƘŜƴ bŀƴƻŎŜƭƭǳƭƻǎŜ .ƛƻ ŀŘǎƻǊōŜƴǘ ƛǎ ǳǎŜŘΣ ǘƘŜ ǇŜǊŎŜƴǘΩ ƻŦ ǊŜƳƻǾŀƭ ǿŜǊŜ 
95.08% and 91.73% for Difenoconazole and Tetraconazole respectively. 
The best equilibrium isotherm model for each adsorption process was investigated according to the 
value of the correlation coefficient (R2) of Langmuir and Freundlich isotherm adsorption models. 
The kinetics of adsorption were also investigated using pseudo first-order, pseudo second-order and 
intra-ǇŀǊǘƛŎƭŜ ŘƛŦŦǳǎƛƻƴ ƪƛƴŜǘƛŎ ŀŘǎƻǊǇǘƛƻƴ ƳƻŘŜƭǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ±ŀƴΩǘ IƻŦŦ Ǉƭƻǘ ŦƻǊ ŜŀŎƘ ŀŘǎƻǊǇǘƛƻƴ 
was investigated in order to determine the values of Enthalpy Change, Gibbs Free Energy Change 
and Entropy Change, and hence determining if the adsorption process is spontaneous or not, and if 
it is exothermic or endothermic one. The results showed that all of these adsorptions followed 
Langmuir adsorption isotherm and the mechanism of all of these reactions followed pseudo second-
order kinetic adsorption model. The thermodynamic parameters of all the adsorptions proved that 
ǘƘŜǎŜ ǇǊƻŎŜǎǎŜǎ ŀǊŜ ŦŀǾƻǊŀōƭŜ ƛƴ ǿƘƛŎƘ ǘƘŜȅ ŀǊŜ ōƻǘƘ ǎǇƻƴǘŀƴŜƻǳǎ όҟD ғ лύ ŀƴŘ ŜȄƻǘƘŜǊƳƛŎ όҟI ғ лύ  

Each of the synthesized cellulose derivative adsorbents was also regenerated, and the percentage 
removal before and after adsorbent recovery is determined. The results showed a promising 
percent of removal for Difenoconazole and Tetraconazole. 

Keywords: Pesticides, Cellulose Derivatives, Water, Nanocellulose, Difenoconazole, Tetraconazole. 
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Water sustainability and the challenges of its application in the West Bank and 

Gaza Strip in Palestine 

Fuad Yousef Rammal, Bouchta Alkhazzan1 
1 College of Arts and Humanities-Dhar Al-Mahraz-Sidi Mohamed Bin Abdullah University-Fez -Morocco 

Abstract 

This research paper aimed to touch base with the water issue and the requirements of its 

sustainability in the West Bank and Gaza Strip, as it is one of the major problems that mortgages 

development in its comprehensiveness and the security of the whole region, by analyzing the 

Palestinian water strategy extending from 2014 to 2032, and by comparing it with the requirements 

and elements of water sustainability mentioned in the related literature. The paper stood to achieve 

the requirements of water sustainability, with all its components. The paper face basic challenges, 

the most important political of which is the domination of the Israeli occupation and its endless 

violations of Palestinian soil resources, on top of which is water. Other challenges of the 

institutionalized, material and environmental nature, this study confirmed the necessity of adopting 

a participatory approach between the different actors, sharing the risks between them, in addition 

to networking with international strategic partners to move forward in providing safe water supply 

and sanitation services and their sustainability in the field of study. 

Keywords: Water sustainability, Palestinian water policy, Economic efficiency, Ecological 

sustainability, Social justice. 

Fuad Al-Rammal started his work in the Palestinian Water Authority's laboratory 

since 2000 and he joined a great team that worked on institutionalizing quality water 

management and developing advanced laboratory analyzes, which laid the 

foundation for the Palestinian Information Bank on the quality of water sources. 

He moved to work in the field of administration in the Internal Control Unit as 

Director of Administrative Control, and he established the methodology for 

monitoring work in the PWA in cooperation with the internal control team and a 

group of local and international experts. 

He held the position of Acting Administrative Director of the Water Authority, where 

he led the Water Authority's institutional reform project in terms of the 

administrative aspect and developed the necessary procedures, structures and job 

descriptions manuals. 

He participated in developing the policies and strategies of the Palestinian Water 

Authority during his work, so that they helped establish the scientific bases in the 

institutional work platform for the Water Authority. 

He is now working as a Director of Administrative Control at the Water Authority. 

It is mentioned that he has wide and varied experiences in training in more than one 

field. 

Email: Fuad_alramal@yahoo.com 
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Assessment and Removal of Heavy Trace  

Metals by Magnetic Multiwall Carbon Nanotube Decorated by Novel Functionality 

from Ground Water in Jericho, Palestine 

 

 DƘŀŘŜŜǊ άaƻƘŀƳƳŜŘ aƻŜƴέ bŜƳŜǊ Iŀƴōŀƭƛм 

Supervised Υ Prof. Shehdeh Jodehм 

Co- Supervised ΥProf. Othman Hamedм and Prof. Roland Bolн 

Chemistry Department, An-Najah National University, Nablus, Palestine1 

Institute of Bio- and Geosciences (IBG), Forschungszentrum Jülich, Germany 2 

Abstract 

This study examines the use of multiwall carbon nanotubes (MWCNTs) after derivatization and 

magnetization as new and renewable adsorbents. The adsorbents were synthesized by an initially 

oxidation of multiwall carbon nanotube followed by derivatizing the oxidized product with either (i) 

hydroxylamine (HA), (ii) hydrazine (HYD) or (iii) cysteine (CYS). The obtained adsorbents were 

analyzed by various spectroscopic techniques, including Scanning Electron Microscopy (SEM), 

Transition Electron Microscopy (TEM), Fourier transform infrared spectroscopy (FTIR), Raman 

spectroscopy, BrunauerςEmmettςTeller surface area analysis (BET), thermogravimetric analysis 

(TGA), and Vibrating Sample Magnetometer (VSM). As an practical test application of the prepared 

adsorbents, samples were collected from fourteen wells in Jericho during the Spring and Fall season. 

The groundwater samples showed high concentrations of Pb+2, Fe+3 and Na+1. All wells treated 

samples are earth alkaline waters according to Piper and Durov plotting, of which 92% fall in the 

Dr. Ghadir Hanbali, Part time lecturer in Chemistry department at An-Najah National 

University, was born in Nablus (Palestine) on March 23, 1993. She obtained her B.Sc. 

degree in applied chemistry from An-Najah National University in 2014. During 2014 

- 2016, She worked as a teaching assistant in the department of chemistry. In 2016, 

She obtained a master's degree in the field of chemistry with GPA of 4.00 out of 4.00. 

She obtained her PhD degree in the field of Organic and analytical Chemistry, from 

An-Najah National University in November 2020. Her PhD research was in part done 

in Jülich Forschungszentrum in Germany. Her researches in both master and PhD are 

funded by MEDRC and also obtained innovation initiative research grant (I2) during 

her PhD study. Ghadir participated in many scientific papers; she published more 

than ten paper. Her researches are mostly concentrated on purification of water 

such as removal of heavy toxic metals using synthetic material that have very good 

adsorption efficiencies towards these toxic materials. Her main goal in this life is to 

work to serve its community and to become a researcher working to solve the 

problems facing the environment, especially the problems of the water sector. She 

attended and presented in many international scientific conferences inside and 

outside Palestine and participated in many projects. 

Email: g.hanbali@najah.edu 

https://www.researchgate.net/institution/Forschungszentrum_Juelich/department/Institut_fuer_Bio-und_Geowissenschaften_IBG
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domain of Ca ς Mg ς HCO3. The concentration of heavy metals in the water samples were measured 

by inductively couple plasma mass spectroscopy (ICP-MS)Φ 

Adsorption efficiency of the multiwall carbon nanotube adsorbents for metals, and Ibuprofen was 

assessed. The ƛƳǇŀŎǘ ƻŦ ŀŘǎƻǊōŜƴǘΩǎ ŘƻǎŜΣ ǘŜƳǇŜǊŀǘǳǊŜΣ ǇIΣ ŀƴŘ ǘƛƳŜ ƻƴ ǘƘŜ ŀŘǎƻǊǇǘƛƻƴ ŜŦŦƛŎŀŎȅ 

were also evaluated. The three adsorbents showed excellent efficiency toward Pb+2, Fe+3, Na+1 

and Ibuprofen with a quantitative removal. For metals, the maximum efficiency was found to be for: 

(i) room temperature, (ii) pH 8.0, (iii) 10.0 ppm initial concentration and (iv) contact time ranged 

between 15 min (minimum time) and 60 min (maximum time) depending on both the adsorbent 

and the adsorbate. The maximum removal rates were 99.8% for Pb+2 by m-MWCNT-CYS, 97.8% for 

Fe+3 and 98.9% for Na+1 by m-MWCNT-HA.  

For Ibuprofen, the optimal pH for its nearly complete removal (98.4%) was 4.0 at room temperature 

by m-MWCNT-CYS. After passing through MWCNTs the quality of obtained water made it acceptable 

water for different agricultural purposes, such as irrigation. 

The thermodynamic analysis showed a negative free energy, indicating a spontaneous adsorption 

process at room temperature. The Langmuir isotherm was better able to fit the linearized data 

points than Freundlich isotherm.  

The adsorbents could regenerated removing the captured metal ions by treatment with 0.1N HCl, 

and 0.1 N NaOH for Ibuprofen, therefore can be used repeatedly. 
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Water purification from nitrate ions by electrochemical reduction on modified 

nanocomposite electrode catalysts 

Heba Nassar  

Supervisors: prof. Hikmat S. Hilal and Dr. Ahed Zyoud  

Chemistry Department, An-Najah National University, Nablus, Palestine 

 

Abstract 

Water contamination with nitrate is a serious health issue all over the world. The aim of this work was 

to develop a practical and effective nitrate electroreduction system that has high selectivity, high rate 

of reduction and low energy consumption. Different nanocomposite electrodes were prepared and 

examined for the electrochemical reduction of nitrate in aqueous solutions. These electrodes includes: 

FTO, FTO/Cu-x, FTO/Gr, FTO/Gr-Cu and FTO/ MWCNT-Cu. (Where: FTO is fluorine doped tin oxide 

transparent conducting film on glass; MWCNT is multiwalled carbon nano tubes). 

The prepared electrodes were characterized by scanning electron microscopy (SEM), X-ray 

photoelectron spectroscopy (XPS), energy-dispersive X-ray spectroscopy (EDX) and X-ray diffraction 

(XRD). Also the electroreduction behavior of those electrodes were studied by cyclic voltammetry using 

an electrochemical work station. 

      The electroreduction has been performed at relatively low working potential (~ -1.8 V vs SCE) which 

is advantageous to earlier literature reports. The electrochemical reduction study of nitrate is underway 

in an undivided electrochemical cell. The modified nanocomposite electrode FTO/ MWCNT-Cu was 

found to be the most effective electrode in electroreduction of nitrate ions from aqueous solutions. In 

order to design an effective electroreduction system, different variables have ben studied; (contaminant 

concentration, electroreduction time, applied voltage, electrolyte type, electrolyte concentration, 

temperature, stirring and distance between electrodes). The new modified electrode FTO/MWCNT-Cu, 

remove ~75% of nitrate during the first 120 min with a good selectivity for N2, which is another virtue 

for this work. 

Key words: Nitrate ion removal; Electrochemical reduction; Electrochemical catalysis; Graphite; Carbon 

nano-tubes; Water purification.  

Heba Nassar, PhD candidate in Inorganic and Analytical Chemistry at An-Najah 

National University in Palestine. Her master and B.sc degrees in chemistry were 

taken from An-Najah National University in 2012 and 2005 respectively. Heba works 

as a teacher in the Palestinian Ministry of Education from 2005 until present. She 

have participated in different workshops for the development of Palestinian science 

and chemistry curriculum. Heba have various research interests such as: purification 

of water from different types of contaminants by physical methods, 

photodegradation and electroreduction techniques, modifications of solar cells and 

electrochemistry applications. She has attended and presented in many 

international scientific conferences inside and outside. Her PhD research is funded 

by MEDRC.  

Email: heba7n@gmail.com 
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