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 MEDRC program was under the title “Scholarship Program- 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 

scientific research on addressing the sector’s challenges and its role on developing all its components. 

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 

projects On this occasion, I would like to express our high appreciation to MEDRC’s efforts and to assure 

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, 

focusing on treatment and desalination, among many other fields of sector’s developments. 

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-Najah’s ability to support the work for outstanding 

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 

greatly helped the scholars’ efforts to create high quality research for 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. 

Before I leave, I must extend my sincere gratitude to the Forum’s Organizing 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: 

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

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

• Scale Reduction by Magnetic Water Treatment  

• The Financial Sustainability of the Palestinian Water Service Providers 

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

Strip Case Study 

• 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 

for free on the university’s website. Videoconferences have been organized with other academic, non-profit, 

and private institutions to discuss the academic and political situation with outside parties. 



Organizers 

 

10 MEDRC-PWA 2010-2020 Third MPWR 2020 

 

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 
 

▪ Dr. Maen Ishtaiwi (Chairman) 

▪ Mr. Brendan Smith (MEDRC) 

▪ Dr. Subhi Samhan (PWA) 

▪ Prof. Shehdeh Jodeh (NNU) 

▪ Dr. Derar Al-Smadi (NNU) 

▪ Eng. Hazem Kittaneh (PWA) 

▪ Dr. Nidal Zatar (NNU) 

▪ Dr. Ibrahim Abu Shqair (NNU) 

▪ Ms. Suhad Al Malki (PWA) 

▪ Mrs. Ghadir Hanbali (NNU) 

▪ Mr. Nafith Dweikat (NNU) 

▪ Mr. Omair Nabulsi (NNU) 

▪ Ms. Renad Hamed (PWA) 

▪ Eng. Nisreen Hamadneh (NNU) 

Steering Committee 

▪ Ms. Rinad Hammad (Chairman) 

▪ Mrs. Ghadir Hanbali 

▪ Mr. Abdullah Murrar 

▪ Ms. Laila Khalil 

Editorial Committee 

▪ Dr. Maen Ishtaiwi (NNU) 

▪ Dr. Nidal Zatar (NNU) 

▪ Prof. Shehdeh Jodeh (NNU) 

▪ Dr. Subhi Samhan (PWA) 

Forum Chairman 

▪ 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 – 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 – 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: 

▪ National focal point for Sustainable Management of Available Water 
Resource with Innovative Technologies (SMART). 

▪ Building Capacity and Institutional Reform for and Integrated 
Management of Water and Sanitation services in Rural Communities, 
2009-2013, funded by Austrian 

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

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

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

▪ Represent the Palestinian Water Authority in Innovative processes and 
practices for wastewater treatment and re-use in the Mediterranean 
region “INNOVA-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 





Oral Presentations - PhD Students 
 

16 MEDRC-PWA 2010-2020 

 

 

Financial Sustainability of the Palestinian Water Sector 

Abdullah Murrar1 

1PhD Candidate, Indiana University of Pennsylvania, & Arab American University. 

 

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 
Tetraconazole. While when Nanocellulose Bio adsorbent is used, the percent’ of removal were 
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-particle diffusion kinetic adsorption models. In addition, Van’t Hoff plot for each adsorption 
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 
these processes are favorable in which they are both spontaneous (∆G < 0) and exothermic (∆H < 0)  

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. 
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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 

 

 Ghadeer “Mohammed Moen” Nemer Hanbali1 

Supervised : Prof. Shehdeh Jodeh1 

Co- Supervised :Prof. Othman Hamed1 and Prof. Roland Bol2 

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, Brunauer–Emmett–Teller 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 
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domain of Ca – Mg – HCO3. The concentration of heavy metals in the water samples were measured 

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

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

assessed. The impact of adsorbent’s dose, temperature, pH, and time on the adsorption efficacy 

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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Nanotech based filtration of advanced treatment of wastewater 

Ahmed AL-Khaldi 

Supervisor: Dr. Abdel-Fattah Hasan 

Co-Supervisor: Prof. Amer El-Hamouz 

 

Abstract 

In this research a new innovative modification on the traditional tertiary filtration-treatment units 

using zinc oxide nano photocatalysis is suggested to improve the quality of the treated effluents. 

The value of this idea lies in using cheap nano materials in modifying the filtration medias which 

grantee longer operation time with less frequently need for backwash or regeneration of the 

filtration media what makes the filtration process more sustainable and economically convincing 

solution. 

In this research, the nano zinc oxide catalysis was successfully lab synthesized from high purity 

graded raw chemicals (99.5%) and also from commercial raw materials (purity ≥ 95%). No significant 

difference in the size of the produced catalysis based on the purity of the raw material.  Where, the 

zinc oxide nano photocatalysis was produced in size of 69 nm from commercial zinc sulfate 

heptahydrate and size of 29 nm from graded zinc sulfate heptahydrate. In the same manner, nano 

ZnO catalysis which was produced from commercial micro-sized ZnO have a size of 28 nm which is 

greater than the nano ZnO catalysis originated from graded raw micro-sized ZnO by just 11 nm. 

Photocatalytic degradation ability of the produced nano catalysis was tested in batch experiments 

as powder or after pre-depositing it on the surface of activated carbon or recycled glass. The nano 

photocatalysis produced from commercial raw chemicals (ZnSO4.7H2O and micro-sized ZnO) shows 

high degradation ability for the pollutants in the secondary wastewater with efficiency reaches 85% 

of total chemical oxygen demand (COD) in the powder batch, and exceeds this value to 97% in the 

batch of pre-deposited nano catalysis on the surface of the recycled glass. 

Carbon and recycled glass were tested as nano photo catalysis carrier. The activated carbon didn’t 

show the sought after results where the nano catalysis easily escaped to the solution in the batch 

experiment moreover the black imperial structure of the   AC obstructed sun light and ultraviolet 

light which activate the photo catalytic reaction causing deficiency in activation of the nethermost 

photocatalysis. Unlike AC filtration media, the filtration media made of crushed glass allows the UV 

to penetrate its structure and therefore activating the pre-doped nano photo catalysis even in the 

bottom layers of it. 

Finally, the results of this research are the milestone of other researches in order to develop a self-

cleaning filtration media.   
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Nano Crystalline Cellulose Modified with Imine Functional Group for Waste Water 

Purification 

Mai Suhail Abd Al-Raouf Azar 
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An-Najah National University 

Email: maiazar38@gmail.com 

Abstract: 

Cellulose is the most abundant natural product; it has unlimited number of industrial applications. 

It reacts like alcohol and can be converted into various polymers with various functionalities the 

present work reports Nano crystalline cellulose (NCC) based imine polymer was prepared and used 

as an adsorbent of lead and copper ions from waste water. The polymer is water insoluble and 

carries a functional with high affinity for metals. These properties make it excellent candidate for 

application is in wastewater purification.  The polymer was prepared from cellulose which was 

extracted from olive industry solid waste(OISW) and converted to cellulose nano crystalline, then 

oxidized to di aldehyde using sodium periodate, the produced di aldehyde was then converted to 

imine by reacting it with 1,2-diaminobenzene. The produced polymer was subjected to analysis by 

various of spectroscopic methods. The efficiency of the prepared NCC amine based polymer toward 

lead and copper ions was investigated as a function of adsorbent dose, temperature, pH and time. 

The cellulose amine polymer showed a good efficiency toward the copper and lead at optimum 

conditions (0.1g,25c, pH7, time 15minute). 

Keywords: cellulose nano crystalline; Copper; Polymer; FT-IR; Wastewater. 
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Abstract 
 

In recent years, concerns have been raised about the occurrence of active raw materials 
and pharmaceutical ingredients that may be present in water, including wastewater, in 
the pharmaceutical industry. Wastewater treatment methods are not enough to 
completely remove active pharmaceuticals and other waste; thus, this study aims to 
assess the use of a multiwall carbon nanotube after derivatization and magnetization 
as a new and renewable absorbent for removing ibuprofen from an aqueous medium. 
The adsorbents were prepared by first oxidizing a multiwall carbon nanotube and then 
deriving the oxidized product with hydroxyl amine (m-MWCNT–HA), hydrazine (m-
MWCNT–HYD), and amino acid (m-MWCNT–CYS). Adsorbents were characterized by 
Raman spectroscopy, Fourier Transform infrared spectroscopy (FTIR), scanning 
electron microscopy (SEM and TEM), Brunauer–Emmett–Teller surface area analysis 
(BET), thermogravimetric analysis (TGA), and vibrating sample magnetometer (VSM). 
Batch adsorption studies were conducted to study the effects of pH, temperature, time, 
and initial concentration of the adsorbate. Adsorption isotherm, kinetics, and 
thermodynamics studies were also conducted. The results show that the optimal pH for 
nearly complete removal of Ibu in a short time at room temperature was 4 for three 
adsorbents. The adsorption followed the Langmuir isotherm model with pseudo-
second-order kinetics. The percentage of removal of ibuprofen reached up to 98.4%, 
93%, and 61.5% for m-MWCNT–CYS, m-MWCNT–HYD, and m-MWCNT–HA 
respectively. To the best of our knowledge, the grafted MWCNTs presented in this work 
comprise the first example in the literature of oxidized MWCNT modified with such 
functionalities and applied for ibuprofen removal. 

Key words magnetic multi-wall carbon nanotube; adsorption; kinetics; isotherm; ibuprofen 
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Abstract 
 

Water considers as a main component for different sectors, but nowadays the 
consumption of its resource increased which cause a shortage. This issue alerts 
researcher to find other alternative resources for fresh water rather than depleting it. 
Some of these solutions were economical feasible and sustainable, and some of them 
were not and even can't be adapted everywhere. 

These solutions were related directly to water research or cross linked with other 
sector targeting water sector, for instance agriculture sector is known the main 
consumer for water resources, therefore, researcher shift their innovation toward 
improving agriculture technique that able to save water or utilize other water resource 
as brackish or treated waste water. 

Accordingly, to this, MEDRC aimed also to address new innovation set up by master 
and Ph.D. candidate at Palestine. One of these researches we carried by using a coated 
seed with certain strains of PGPR and irrigated them with brackish water, the role of 
these PGPR's enhance Plant growth under saline condition, and yield higher 
productivity.  

The research was implemented in two phases, first phase at lab trail and second phase 
at field trial. The results reveal significant performance of these coated seeds with 
PGPR under harsh conditions.     

This paper will integrate the previous funded research work by MEDRC. The research 
studies the utilizing the existence huge amount of brackish water at Jericho District 
Palestine, where this water had been using at agriculture sector through cultivating a 
coated seed with PGPR (Plant Growth Promoting Rhizobacteria).  

These coated seed irrigated with brackish water showed its efficiency to overcome the 
salinity stress condition and to yield higher biomass compared to uncoated seed or 
even coated seed irrigated with fresh water. The shift in this paper will concentrate into 
two streams the first stream is scaling scale up the research trial for lab to filed trial 
aiming to make it as start up for a business project on the other hand this coated seed 
with by combined with a new technique called cold plasma and study its effect in terms 
of growth. 

Key words PGPR, Coated, Cold Plasma 
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Publication 
and Papers 

Thanks to the swift progress of my bachelor degree. Recently, I undertook my M.Sc. in 
Chemistry from An-Najah National University with Prof. S. JODEH as a supervisor where 
we could prepare and characterize a Functionalized MWCNTs for the purpose of waste 
water treatment from Pesticides (Synthesis of Functionalized Multiwall Carbon 
Nanotube: Application in Removal of Malathion from Water). During my study, I 
participated in many local and international conferences in Palestine, Morocco and 
Lebanon in the field of environmental Chemistry and Wastewater Treatment.  

Moreover, I also was honorably granted a scholarship by Al-Maqdisi Project in which 
we made a quantitative analysis in the field of air quality in Deir Ballout, Palestine. 
Another one was under the supervision of Prof. A. CHAKIR in GSMA laboratories at the 
University of Reims in France, where we could use FT-IR and GC-MS in Characterization 
of some Volatile Organic Compounds to study its effect on Ozone degradation 

The Efficiency of Removal of Organophosphorus Malathion Pesticide Using Functionalized 
Multiwall Carbon Nanotube: Impact of Dissolved Organic 

Matter (DOM). (Submitted)  

Jodeh, S., Chakir, A., Massad, Y. et al. Assessment of PM2.5, TVOCs, comfort parameters, 
and volatile organic solvents of paint at carpenter workshop and exposure to residential 
houses in Deir Ballout in Palestine. Int. J. Environ. Sci. Technol. (2020) 

Email :  Younes.massad20@gmail.com 
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Determination of contraceptive hormones in Nablus Wastewater Treatment Plant and its Irrigation 
effect on Tomato 

Authors and 
Corresponding 

Younes Massad, Shehdeh Jodeh* 

Abstract 
 

In this study, the determination of various contraceptive hormones which is 
estrogenic hormones, commonly used for birth control and treatment of certain 
hormonal disorders and cancers, in wastewater is described. Increasing concerns have 
been raised on endocrine disrupting chemicals like the sex hormone natural 17-β 
estradiol (E2) and 17a-ethinylestradiol (EE2), the more since traditional wastewater 
(WW) treatments appear to be ineffective for their removal. The treatments tested 
for EE2 removal were also evaluated in terms of toxicity, through the determination 
of biochemical responses. The sex hormones 17 α-Ethinylestradiol (EE2) and 17 β-
Estradiol (E2) is among the EDC with the highest estrogenic potency, bioaccumulation 
potential, detection frequency and resistance to biodegradation (Sukriono and Aris 
2014). For these reasons, EE2 was included in the European Union watch list of 
emerging aquatic pollutants (Ringeval, Schuller et al. 2015).  

   In this study we present a high-performance liquid chromatography (HPLC) method 
which has been elaborated to analyze such a steroid hormones, as oral contraceptives 
E2 and EE2 in unfiltered influents and effluents of sewage treatment plants (STPs). 
HPLC separation of these hormones was achieved in 20 min. 

  Liquid chromatography was carried out using a PerkinElmer binary LC pump 250 
(Perkin-Elmer) equipped with a Rheodyne 7125 injector with a 100 mL loop. The two 
estrogens were analyzed using (25 cm, 4.6 mm i.d.) column filled with 5 mm (average 
particle size) Alltima C18 packing (Alltech, Deerfield, IL, USA) with a precolumn 
(Supelguard 2 cm, 4.6 mm i.d.) supplied by Supelco. Analysis was carried out using a 
solvent gradient. The initial composition of the mobile phase was 35% of acetonitrile 
and 65% of water. The gradient was programmed to linearly increase the amount of 
acetonitrile up to 45% in 10 min, then adjusted to 50% immediately, and then to 
increase up to 60% in 15 min. To clean the column the amount of acetonitrile was kept 
constant at 100% for 5 min. The flow rate of the mobile phase was 1 mL/min. The 
retention time for these two estrogens was 16.70 min for E2 and 18.39 min for EE2.  

References  

• Ringeval, F., B. Schuller, M. Valstar, S. Jaiswal, E. Marchi, D. Lalanne, R. Cowie 
and M. Pantic (2015). Av+ ec 2015: The first affect recognition challenge 
bridging across audio, video, and physiological data. Proceedings of the 5th 
International Workshop on Audio/Visual Emotion Challenge. 

• Sukriono, D. and M. S. Aris (2014). "Otonomi Desa dan Kesejahteraan 
Rakyat." Malang: transisi. 

 

Key words 
17-β-Estradiol (E2), 17-α-Ethinylestradiol (EE2) , High performance liquid 
chromatography coupled with mass spectrometry (HPLC/MS)  
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Publication 
and Papers 

I received my Ph.D. in the field of organic chemistry from The Hebrew University of 
Jerusalem in 2017 under the supervision of Professor Dmitry Tsvelikhovsky. I finished 
my master degree in water science and technology under the supervision of Professor 
Rashed Al-Sa’ed and a bachelor degree in chemistry from Birzeit University. Between 
1996 until 2012 I worked as a Lab technician and teaching assistant at the Department 
of Chemistry/ Birzeit University. Between 2010 and 2012, I joined late Morris Srebnik 
lab/ The Hebrew University of Jerusalem as part time researcher in medicinal organic 
chemistry. In 2016, I got a position at Birzeit University as organic chemistry lecturer 
and researcher in the Department of Chemistry. Since I finished my master degree, I 
had research interest in environmental organic chemistry including treatment of new 
emerging contaminants in the environment especially the non-biodegradable species 
like polyphenols in olive mill wastewater and pharmaceutical residues in wastewater 
and several research studies being conducted in these fields. 

• G. Daghrah, R. Al-Sa’ed. Treated Wastewater Impact on Al Qilt Catchment Area-
Palestine, Asian Journal of Earth Sciences. 2009; 2(3):58-70. 
• G. Daghrah. Water quality study of Wadi Al Qilt-West Bank-Palestine. Asian Journal 
of Earth Sciences 2009, 28, 28-38. 
• O. El-Sayrafi, G. Daghrah, R. Hussein, K. Swaileh. Physico-chemical and microbial 
assessment of Ramallah municipal dump site. International Journal of Environmental Studies. 
2011, 68(4), 509-518.  
• G. Albarghouti†, R. Koticalapodi†, D. Lankri, V. Valerio,   D. Tsvelikhovsky. Synthesis 
of spiranoid lactones via Wacker-Heck cascade cyclization. “ChemComm, Chem. Commun., 
2016, 52, 3095-3098 (Front cover). 
• D. Lankri†, G. Albarghouti†, M. Mahameed, D. Tsvelikhovsky.  A Multifaceted α-
enaminone - adaptable building block for synthesis of heterocyclic scaffolds through 
conceptually distinct 1,2-, 1,3-, 1,4- and C-O bond forming annulations. J. Org. Chem., 2017, 
82, 7101−7113. 
• G. Albarghouti, S. Rayyan. General method for the synthesis of substituted 
cyclopentenones via α-borylzirconacyclopentenes intermediates. Org. Prep. Proced. Int., 
2020, 52, 1-8. 

Email :  gdaghra@birzeit.edu 
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Exploiting Internet of Things for the Adaption of a Smart System for Chlorination 

Authors and 
Corresponding 

Dr. Ghassan Albarghouti 

Abstract 
 

 

Water is considered as an important issue in Palestine, thus solving water quality 
problems is of major concern for water scientists. The present water chlorination 
process is monitored manually which is a wastage of time and has a real threat to 
human health because of fluctuation of chlorine concentration. To have a water supply 
effectively disinfected, the residual chlorine concentration should be kept in the range 
0.3 to 0.5 mg of chlorine per liter of treated water. Several chlorination failures were 
reported in Palestinian water supply systems and resulted in serious health problems 
due to disease-causing organisms as a result of the absence of smart monitoring system 
for chlorination process. Thus, there is a need to adapt smart management system to 
control the disinfection process in the water supply. To solve the existing problems 
associated with fluctuation of chlorine concentration in water networks, the present 
system plans and builds up a low cost model (lab scale) for controlling the concentration 
of chlorine in the water network. The developed model relies on a programmed 
framework, which reduces human work and time and increases water quality safety. 
The critical features in the design of the prototype are based on continuous data 
collection from the water network system for the concentration of residual chlorine 
using appropriate sensors and the ability to control the chlorination doses using a 
suitable software package. This framework will be developed to be fully programmed 
to utilize an Ethernet for wireless correspondence with the goal that the data can be 
exchanged to the administrator who is checking the framework. 

Key words Chlorination, Disinfection, Water quality, smart management system  
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I am studying my M.Sc. in agriculture biotechnology in Palestine Technical University 
with Prof. Saed Khayat as a supervisor where we assume to find and isolate bacterial 
species which adapted to survive and grow under severe condition (severe high saline 
condition) in the samples which collected from different wells along Jordan Valley. 
Additionally, this will done using culture-independent method based on functional 
genes mainly, (dsrAB) gene will be used as a molecular marker to detect and confirm 
the presence of SRB in water samples. 
Moreover, I have a bachelor degree in biology from University of Jordan and also a 
master degree in biotechnology from Bethlehem University (2014). Additionally, since 
the mid October 2020 of I’m working at the Palestine ministry of Health as a 
Biotechnology Lab Technician for Covid -19 Tests. 

 

The diversity and efficiency of sulphate reducing bacteria in selected groundwater at West Bank, 
Palestine. 

Authors and 
Corresponding 

Mays Muhammad Nofal. 

Abstract 
 

 

W SRB perform a valuable ecological role in the environment. Since, SRB are anaerobic 
bacteria which can degrade organic matter using sulphate as a terminal electron 
acceptor. Furthermore, their important role in the biogeochemical sulfur cycle make 
it useful to develop a simple, low cost and eco-friendly technique to reduce salinity of 
groundwater. Specifically, in Palestine, Jericho area is suffering from a degradation in 
groundwater quality due to high level of salinity and this can be achieved by reducing 
SO42‐. Therefore, understanding the biological diversity of SRB is critical for us to use 
it in sustainable manner and to benefit from their metabolic activity, as some of them 
have a capacity to degrade environmental pollutants. 

In Palestine, the diversity of SRB in hypersaline environment is not well known. Only 
few studies shown the existence of SRB in West Bank especially, lower Jordan Valley 
from two groundwater wells). Comprehensive study covering most of the groundwater 
well in Jordan Valley area still unexplored.  Other studies did not characterize or 
sequence the bacterial strain and none of those studies tried to test the efficiency of 
SRB in sulphate reduction. Therefore, we assume to find and isolate bacterial species 
which adapted to survive and grow under severe condition (severe high saline 
condition) in the samples which collected from different wells along Jordan Valley. 
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List of student’s names who are granted in the Master’s Research Fellowship Awards in 2012 : 

NAME PROJECT TITLE PLACE OF STUDY 

Riad Mohamad 
Water Desalination, Supplied Water Costs, Total Costs 

and Benefits. 
Al-Quds University 

Rinad Jalal Yahya Hamed 
Phytoremediation for Treatment of Generated Brine 

Water from Reverse Osmosis Plant 

An-Najah National 

University 

Adnan Nasser 
Removal of Heavy Metals from Industrial Wastewater 

by Sea Shells (Mother of Pearl) 
Birzeit University 

Imad Ghanma 
Impact of Using Desalinated Water on Chemical & 

Physical Characteristics of Heavy Saline Soil 
Birzeit University 

Ibtisam Abu Al Haija 

Impact of Irrigation with Desalinized Brackish Water 

on the Productivity and Fruit Quality of Tomato Crop 

Planted in Heavy Saline Soil in  Marj Na'aja Village 

Birzeit University 

Mazen Nazzal 
Assessment Study of using Brackish Water in Basil 

Plant Irrigation in the Jordan Valley 
Birzeit University 

Mohammed Najjar 
Engineering Management and Financial Analysis of Al 

Fashkha Springs Desalination Project 
Birzeit University 

Jalal Bsharat 

Feasibility of Membrane Based Treatment 

Technologies for Brackish Water Desalination and 

Effluent Reclamation in the Jordan Valley 

Birzeit University 

Fahed Hussain  
Solar Desalination to Solve the Problem at the On-Site 

Level: A Case Study at Wadi Al- Maleh Village 

An-Najah National 

University 

Samer Yousef 

Performance Test &  Techno Economic Evaluation of a 

PV Powered RO & Brackish Water Desalination System 

in the West Bank 

An-Najah National 

University 
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List of student’s names who are granted in the Master’s Research Fellowship Awards in 2013 : 

NAME PROJECT TITLE PLACE OF STUDY 

Sabreen Daghra 

Improvement of Large Scale Waste Water Treatment 

Plant using Micelle Clay Complex Column and 

Epuvalisation Technique  

Birzeit University 

Ayaa Hisham Obeeis 

The Impact of Private Sector Participation through 

the Different Contracting Models on Sustainability of 

Desalination Plants 

An-Najah National 

University 

Ola Omar Abd  Alhadi 
The Cost Efficiency of Renewable Energy in Water 

Desalination 

An-Najah National 

University 

Batool Mustafa Amarneh 
Comparison between Different Renewable Energy 

Applications using RO System 

An-Najah National 

University 

Rawan Abu Eisheh RO Membrane Fouling Reduction by using CuZn Filter Al-Quds University 

Shatala Abdul Basit Snober 

The Impact of Different Renewable Energies on 

Desalination from Economical and Environmental 

Aspects 

An-Najah National 

University 

Mohammad Re'ad Froukh 
Monitoring Technology for Antiscalants in 

Desalination 
Al-Quds University 

Afnan Fawaz Hamad 
Modeling of Solar Still Enhanced Tube Collectors for 

Brine Volume Reduction from Brackish RO Plants 

An-Najah National 

University 

Ahmad Abd Allah Othman 
Engineering Management and Cost Benefits Analysis 

for RO Treatment Plant in Jordan Valley 

An-Najah National 

University 

Wala' Jamal Aqel 
Reusing of Treated Waste Water in Concrete 

Industries  
Birzeit University 

Israa Abdelfattah Sbaih 
Comparison Between Different Renewable Energy 
Application in Desalination 

An-Najah National 
University 

Wala’ Faheem Abdallah 
Techno-economic Analysis of using RO System for 
Water Desalination in the Jordan Valley  

Birzeit University 
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List of student’s names who are granted in the Master’s Research Fellowship Awards in 2014 : 

NAME PROJECT TITLE PLACE OF STUDY 

Reem Hassan Omar 
In vitro Assessment of Salinity Tolerance in Cultivated 

Tomato (lycopersicon esculentum) 

An-Najah National 

University 

Ihsan Abu Ali 
Evaluation of different Pearl Millet Ecotypes under 

Saline Conditions 

An-Najah National 

University 

Baha' Al Deen Ali Natoor 
Effect of Different Soilless Agriculture Methods on 

Growth and Irrigation Water Saving of Lettuce 

An-Najah National 

University 

Hana’ Mohammed 
Jardaneh 

Effect of Pseudomonas Extremorientalis on Barley 

Landraces Grown in Saline Stress 

An-Najah National 

University 

Taj Matar Talal Salahat 
Salt Stress Response in Hydroponic Tomato Treated 

with Bacillus  Licheniformis B2r 

An-Najah National 

University 

Suha Samer Hudhud 
Investigation of Saline and Brackish Waters 

Desalination by Carbon Aerogel Technology 

An-Najah National 

University 

Jamal Omar Mohamad 
Amarah 

Removal of Methylene Blue from Industrial 

Wastewater in Palestine Using Polysiloxane Surface 

Modified with Bipyrazolic Tripodal Receptor 

An-Najah National 

University 

Ahmad Muhsen Al-Khaldi 
Self-cleaning Advanced-treatment Filter for Effluents 

(SAFE) 

An-Najah National 

University 

Amani Jawad Atta Jabari 
Optimization of Energy Consumption in Wastewater 

Treatment Plants 
Birzeit University 

Jumana I. Khatib 

Evaluation & Development of Onsite (grey) 

Wastewater Reuse and Treatment Guidelines & 

Standards for Palestinian Territory 

Birzeit University 

Ahmed Hindi 

Assessment of Compatibility of Water Services Prices 
in Jerusalem Water Undertaking with the Tariff 
ByLaws and National Water Policy and Strategy  for 
the Period 2013-2014 

Al-Quds University 
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List of student’s names who are granted in the Master’s Research Fellowship Awards in 2015 : 

NAME PROJECT TITLE PLACE OF STUDY 

Beesan Jamal M. Bhais 
Monitoring of Constructed Wetland for Qrawa Bani 

Zaid Village 
Birzeit University 

Amin Dawabsheh 
Costs-Benefits Analysis of Treated Wastewater Reuse 

for Irrigation in Hebron 
Birzeit University 

Ghadeer Hanbali 

Synthesis of 1-(Pyrrol-2-yl)imine Modified Silica as a 

New Sorbent for the Removal of Chromium VI from 

Water 

An-Najah National 

University 

Summer Omer Abed El 
Qadar 

Measuring Rate of Photosynthesis of Barley Using 

Olive Mill Wastewater (Zibar) Enhanced by Plant 

Growth Promotion 

An-Najah National 

University 

Bayan Mohammed Khalaf 

Purification of Groundwater from Heavy Toxic 

Metals Using Suspended Polydentate Supported 

Ligands 

An-Najah National 

University 

Banan Baseem Soudi 

Portable PV-Powered Water Disinfection and 

Desalination System for Nomadic Communities in 

Palestine 

An-Najah National 

University 

Walid Al Zatari 
Wastewater Disinfection by Synthesized Aluminum 

Oxide Nanoparticles 

An-Najah National 

University 

Ahmad Deeb Nemer Naem 
Functionalized SiO2 With S-Donor Thiophene For 

Chromium (VI) Adsorption 

An-Najah National 

University 

Sharhabeel Omar Jebrini  

Influence of Strigolactones on Growth and 

Productivity of Cucumber Plant Grown Under Salt 

Stress 

An-Najah National 

University 

Deena Khudariah 

Synthesis and Characterization of Novel Porous SiO2 

Material Functionalized with C,C-Pyridylpyrazole 

Acceptor for Cr(VI) Removal from Waste Water 

An-Najah National 

University 

Ala Ibrahim Abu Ayyash 
Characterization and Treatment of Al-Menya Landfill 
Leachate Using Biological – Physical Methods 

Al-Quds University 

Jehad Abo-Al Rob  
Polymerase Chain Reaction for Detection of 
Waterborne Bacterial Pathogens in Potable Water in 
Tubas District  

Al-Quds University 

Wisal Muhammed Khderat 
Application of In-House Prepared Nanoparticles for 
Tanneries Effluent Treatment  

Al-Quds University 

 

 

 

 



MEDRC - PWA Research Fellowships Awarded 2012-2020 
 

100 MEDRC-PWA 2010-2020 

 

 

List of student’s names who are granted in the Master’s Research Fellowship Awards in 2016 : 

NAME PROJECT TITLE PLACE OF STUDY 

Fuheid Siam 

Removal efficiency of pathogenic microorganisms in 

four different Palestinian wastewater treatment 

palnts: How to safe treated wastewater and bio-

solids for agricultural reuse? 

Birzeit University 

Marwan Bdair 
Regulation of water and wastewater to promote 

good Governance 
Al-Quds University 

May Khalid Shawkat 
Zakarneh Saleh 

Data Prediction of pipe breaks in water distribution 

system using mining tools 

Arab American 

University 

Sarah Asaad 
ZnO photocatalytic degradation of halo phenols in 

water using direct solar light 

An-Najah National 

University 

Mnujeda Salman 
Study the effect of reeds tissues on the adsorption of 

heavy metals and bacteria from sewage water 

An-Najah National 

University 

Nagham Taha 

Functionalized C, N-bipyrazole receptor grafted onto 

silicea surface for As and Cu adsorbtion and its anti 

bacterial activity 

An-Najah National 

University 

Mahmoud Shawahny 

Preparation of NCC-Bipyrazolic Tripodal receptor 

bonded to manganese for nitrate ions from water in 

Palestine removal 

An-Najah National 

University 

Nahid Sawaftah 
Optimization of Calcium Sulfate Scale reduction using 

field magnetic 

An-Najah National 

University 

Batool Abdaldayem 
ZnO photo degredation catalysis of pestisides water 

using solar light in pre-treated 

An-Najah National 

University 

Inas Bashrat 

Quantitative removal of Nitrate from gound water 

using New Silica-immobilized ketoenol-pyridine 

receptor 

An-Najah National 

University 

Ahmad Zubida 
Nitrophene functionalized new absobent material 
based on silicis particles for cyanide removal  

An-Najah National 
University 

Areen Ziad Naji Smart irrigation and pollution monitoring system 
An-Najah National 
University 

Shimaa Titi 
Salinity Management for Barley Production using 
brackish water 

An-Najah National 
University 

Saja Younis 
Pretreatment and chemical cleaning effects on 
fouling reduction in a pilot membrane Biometer-
Treating waste water from Birzeit University 

Birzeit University 

Ghosson Salah 
In vitro Assessment of Salinity Tolerance in Cultivated 
Tomato (lycopersicon esculentum) 

An-Najah National 
University 
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List of student’s names who are granted in the Master’s Research Fellowship Awards in 2017 : 

NAME PROJECT TITLE PLACE OF STUDY 

Dina Alaker 

Influence of Salinity on Growth Performance and 

Chemical Composition of Selected Palestinian 

Medicinal Plants 

An-Najah National 

University 

Ateed Afana 
Risk-based Management of Industrial Wastewater in 

Nablus City 

An-Najah National 

University 

Mai Azar 
Nano Crystalline Cellulose Modified with Imine 

Functional Group for Wastewater Purification 

An-Najah National 

University 

Hala Saleh 

Continuous Flow System ZNO-based Catalysts for 

Aqueous Chlorinated Hyrdocarbon Degradation with 

Solar Light 

An-Najah National 

University 

Sawsan Fathi Abd-Alsalam 
Anabtawi 

Complete Photo-Mineralization of Aqueous Gram+ & 

Gram- Bacteria and their Organic Content Catalyzed 

by Nano-ZnO 

An-Najah National 

University 

Basima Shobaita  
Synthesis of Three Dimensional Cellulose Diamine 

Polymer for Wastewater Purification 

An-Najah National 

University 

Bahia Abulail 

Facile Approach to Synthesize Chitosan-based 

Composite Characterization and Cadmium Ion 

Absorption Studies 

An-Najah National 

University 

Zeinb Talei 
Experimental and Theoretical Study of the Kinetics of 

Alidye Hydrolysis in Alkaline Medium 

An-Najah National 

University 

Rawan Khalaf 

Using Maghemite Nanosorbacts for Absorptive 

Removal of Alizarin Dye from Aqueous Solution for 

Wastewater Treatment and Catalyst Regeneration 

An-Najah National 

University 

Alaa Hammad 

The Impact of Training in Raising the Efficiency of the 

Performance of the Straff of Water Service Providers 

in Palestine 

Birzeit University 

Ala Masri 
Potentiality of Artificial Recharge Techniques in Al-
Qilt Catchment Jericho District, Palestine 

Birzeit University 

Azhar Hamdan 
Estimating Losses in Intermittent Supply System and 
Building a Geometric Network based on GIS 
Hydraulic Modeling 

Arab American 
University 

Abdullah Murrar 
The Determinants of Financial Sustainability for the 
Palestine Water Service Providers 

Arab American 
University 

Nael A. M. Zidan 
Towards a Sustainable Water Sector: Exploiting 
Internet of Things for Building a Smart Water 
Management System 

Arab American 
University 
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List of student’s names who are granted in the Master’s Research Fellowship Awards in 2018 : 

NAME PROJECT TITLE PLACE OF STUDY 

Naba Abu Hafez 
Adsorption of ketoprofen from wastewater using 

decorate magnetic multi wall carbon nanotubes 

An-Najah National 

University 

Rafat Raddad 
Nanocrystalline Cellulose Modifies With Imine 

Functional Group for Waste Water Purification 

An-Najah National 

University 

Maysaa Izmeqna 
The Use of Economic Matrices Parameters for Water 

Evaluation & Planning in Regional Planning 
Al-Quds University 

Ghadeer Sabaneh 
Amine Modified Silica for Waste Water Purification 

from Ibuprofen and Naproxen 

An-Najah National 

University 

Mohammed Hussein 
Fecal Sludge Management-Septage Characterization 

and Pre-treatment in Nablus 

An-Najah National 

University 

Doaa Seder 

Self-sensitization of the Herbicide Oxyfluorfen 

Degradation with Solar Light Catalyzed by Clay-

supported Al-doped ZnO 

An-Najah National 

University 

Hadeel Abu Dehmaz 

Cellulose Grafted with B-Cyclodextrin for 

Wastewater Purification from Metals and Organic 

Materials 

An-Najah National 

University 

Ahlam Zyuod 
Photocatalytic degradation of organic contaminants 

by Alginate- supported ZnO nanoparticles 

An-Najah National 

University 

Raed Shqier 

Assessment of TiO2 as Photocatalyst for Complete 

Mineralization of Aqueous Bacteria and their Organic 

Contents 

An-Najah National 

University 

Maryam Khrawish 

Extraction and modification of lignin from olive 

industry liquid waste and application in waste water 

purification 

An-Najah National 

University 
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List of student’s names who are granted in the Master’s Research Fellowship Awards in 2019: 

NAME PROJECT TITLE PLACE OF STUDY 

Laila Khalil 

Removal of Ibuprofen from Aqueous Solution Using 

(SiO2-ZnO (CTAB), SiO2-Fe3O4(CTAB)) Nanoparticles: 

Kinetic and Thermodynamic Study 

Birzeit University 

Barakat Abu Fakheda 
Identification of Pollution for using XRF Technique for 

Soil and Sediments 
Al-Quds University 

Israa Aqel Wastewater Use in Agriculture 
An-Najah National 

University 

Israa Qasem 
The Effect of Pharmaceutical Compounds in 

Wastewater on Cucumbers 

An-Najah National 

University 

Kholoud Nofal 
The Extent to which Water Governance Responds to 

Sustainable Development Goals 
Al-Quds University 

Shireen Ammar 

Assessment of Service Quality in Palestinian Water 

Authority (PWA) - West Bank Water Department 

(WBWD) using SERVQUAL Model 

Arab American 

University 

Ola Majadba 
Optimization of Date Palm Irrigation Needs by 

Applying Hydrus-2D Software Modelling 
Al-Quds University 

Bashar Al Shawwa 
Water Diplomacy for Water Security in Palestine - 

The Jordan Valley as a Case Study 

Arab American 

University  

Lara Bdier 
Assessment of Sanoplant as a Water Conservation 

Material) on Soil Characteristic and Crop Productivity 

An-Najah National 

University 

Lama Omar 

Introduction and Assessment of Agro-technology 

(Imec) Application of Selective Permeable Hydrogel 

Membrane for Agriculture 

An-Najah National 

University 
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List of student’s names who are granted in the Master’s Research Fellowship Awards in 2020: 

NAME PROJECT TITLE PLACE OF STUDY 

Sohbi Yaghi 
Decreasing soil salinity for agricultural purposes 

using the activated sludge 
Al-Quds University 

Haneen Abualrob 
Cellulose based foam with ionic functionality: 

synthesis and application as metals adsorbent 

An-Najah National 

University 

Woroud Ahmad 
Metals content, occurance and distribution in soil of 

Al-Qilt catchment. 
 Al-Quds University 

Ihab Malhis 

Evaluation of quantity and quality parameters of 

guar and bunicum crops as a fodder irrigated with 

treated wastewater 

An-Najah National 

University 

Shaher Khaldi 
Agriculture Engineer in ministry of agriculture in the 

National Agricultural Research Center (NARC) 

An-Najah National 

University 

Derar Abueida 

Reverse osmosis membrane fouling reduction using 

kinetic degradation fluxion and chemical antiscalant 

(coagulants and flocculants) 

Al-Quds University 
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List of names who are granted in the I2 Research Fellowship Awards: 

NAME PROJECT TITLE 

Abdullah Murrar 
Do Prepaid Meters Matter in Daily Water Consumptions and Financial 
Performance of the Palestinian Water Service Providers 

Rinad Hamed 
Plant Growth Promoting Rhizobacteria Enhance Salinity Stress Tolerance in 
Guar, Alfalfa, and Broad beans through ROS-Scavenging Enzymes 

Shehdeh Jodeh 
Synthesis of Magnetically and Magnetic Nanoparticles Decorated with 2-
Aminopyridine Functionalized Graphene Oxide for the Absorption of 
Malathion from Aqueous Solution 

Bayan Khalaf 
Removal of Difenoconazole from Wastewater Using New Synthesized 
Nanomembranes 

Rinad Hamed PGPRs; A Promising Business Startup for Sustainable NEXUS 

Ghassan Albarghouti 
Exploiting Internet of Things for the Adaption of a Smart System for 
Chlorination 

Ghadir Hanbali Nanomaterials Application in Removal of Pharmaceutical Drugs from Water 

Younes Massad 
Determination of Contraceptive Hormones in Nablus Wastewater Treatment 
Plant and its Irrigation Effect on Tomatoes 

Mays Nofal 
The Diversity and Efficiency of Sulphate Reducing Bacteria in Selected 
Groundwater in West Bank, Palestine 
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List of student’s names who are granted in the PhD Research Fellowship Awards: 

NAME PROJECT TITLE PLACE OF STUDY 

Heba Nassar 
Nitrate Ion Removal from Water using Nano-Copper 

Based Electrocatalyst 

An-Najah National 

University 

Ghadeer Hanbali Scale Reduction by Magnetic Water Treatment 
An-Najah National 

University 

Bayan Khalaf 

Purification of Water in Palestine from the most 16 

Persistent Pesticides Using New Synthesized 

Nanoparticles 

An-Najah National 

University 

Abdullah Murrar 
The Financial Sustainability of the Palestinian Water 

Service Providers 

Arab American 

University 

Fuad Al-Rammal 
Water sustainability and the challenges of its 
application in the West Bank and Gaza Strip in 
Palestine 

University-Fez -
Morocco 
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MEDRC - PWA Instruments for the University and Municipalities at West Bank 

Introduction 

Waste and brackish water is considered one of the most significant threats to regional ground water 

quality in the West Bank and Gaza Strip. Since wastewater collection and treatment facilities are 

restricted to a few cities/towns, and it is estimated that only about 30% of the Palestinian population 

(West Bank and Gaza Strip) benefits from sewer collection systems. In addition; the existing sewer 

systems are generally in poor physical state and leakage rates from sewage networks may be as high 

as 50%. In parallel the sea water intrusion considers major polluter for the groundwater aquifer at 

Gaza strip in addition it is major contaminant and polluter at Jordan valley.  

The majority of the Palestinian population, especially in rural areas, uses cesspits or septic tanks for 

disposal of wastewater. Wastewater infiltrate from these cesspits to the groundwater aquifers since 

most of cesspits are constructed without concrete liner to encourage sewage infiltration to the 

ground in order to minimize emptying costs. Their capacity ranges 5-50 m3. Septic tanks are 

evacuated by vacuum tankers, the content (raw wastewater) usually discharge "with high 

contaminant concentrations of BOD, TSS, and Bacteria" to the open areas such as wades', irrigation 

channels, or even to solid waste disposal sites. Local authorities (municipalities) are rarely involved 

in assigning disposal locations. Moreover, these areas represent hot pollution spots over highly 

preamble recharge zones of the groundwater aquifers. The major wastewater streams in West Bank 

are represented by Wadi Zumar (Tulkarem-Nablus), Wadi el-Sajour (Nablus), Wadi Beitunia 

(Ramallah), Wadi Nar (Bethlehem),Wadi As-Samen (Hebron).  

Water Pollution  

The causes of water pollution may be due to direct and indirect contaminant sources. The former 

are effluent outputs from refineries, factories, and waste treatment plants. Fluids of differing 

qualities are emitted to the urban water supplies. In the United States and some other countries, 

these methods are controlled. However, still pollutants can be found in the water bodies. The latter 

are the water supply from soils/groundwater systems that have fertilizers, pesticides and industrial 

wastes. Also those through the atmosphere like bakeries, factories emission and automobile 

discharge.  

Causes of water pollution 

The major sources of water pollution are as described below. Discharge of contaminated and/or 

heated water that has been used for industrial purposes. The surface runoff that contains spilled 

petroleum products. The surface runoff from farms, construction sites or other impervious surfaces. 

The improper disposal of solid wastes like littering on a localized scale. Addition of excessive 

nutrients by runoff containing detergents or fertilizers called as eutrophication. The geology of  
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aquifers where groundwater is abstracted. Maltreated sewage discharged in a wrong manner. Slash 

and burn farming practice is a component in shifting cultivation agricultural systems. Radioactive 

substances from nuclear power plants and industrial, medical and scientific use are also 

contributive. Uranium and thorium mining and refining are some of the examples. Heat is a leading 

cause as it results in the death of several aquatic organisms. A discharge of cooling water by factories 

and power plants lowers the temperature of the water bodies. Oil pollution is very harmful for 

coastal wildlife. Oil spreads on huge areas to form oil slicks. If there are trials to sink the oil or 

chemically treat it, the marine and beach ecosystems may be further disrupted. 

From the above points summarized our justification to build this lab as the following: 

1. The absence of an equipped specialized laboratory to do the work if field for the research 
that is necessary for the detection of pollution in the region. 

2. To increase the field scientific experiments, research and work of appropriate databases in 
this area. 

3. Increase environmental awareness in the region and spread formation of environment-
friendly society for saving the environment for future generation.  

Project Out puts  

1. A specialized laboratory for water research for investigation and detect the pollutants in 
polluted zone. 

2. Forming a group of professional specialists in environmental research and followers of the 
contemporary changes in the region. 

3. Creating a data base serve the scientific research on the areas where there is environmental 
pollution. 

4. Issue a scientific journal for the dissemination of research on the specialized environmental 
and climate change. 

5. Promote environmental awareness among citizens to preserve environmental resources and 
sustainability for future generations. 
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MEDRC - PWA instruments for the university and municipalities at West Bank 

1. pH/mV/Temp/Cond/TDS/Salt Meter Complete ki: 
 

 

 

 

 

 

 

 

 

 

2. Conductivity meter: 
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3. A) pH meter laboratory: 

 

 

4. Turbidity meter laboratory: 
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5. Dissolve Oxygen meter   
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THE FIRST MEDRC PALESTINIAN WATER RESEARCH ALUMNI FORUM 
“Water and Sustainable Development” 

Tuesday, 11/12/2018 

An-Najah National University 

Nablus - Palestine 

8:30 – 9:00 Arrival and Check-in 

 

9:00 - 09:45

  

Opening Session   

at The Korean Palestinian IT Institute of Excellence’s, Conference Room 

• Phrases of Holy Quran 

• Palestinian National Anthem. 

• Welcome Message: Dr. Maen Ishtaiwi, 

       Chairman of First MPWR - NNU. 

• Speech of Prof. Maher Natsheh, 

        Acting President of An –Najah National University. 

• Speech of Dr. Nidal Zatar, 

       Head of Chemistry Department –NNU. 

• Speech of Eng. Hazem Kittani, 

       General Director of Technical Affairs at PWA. 

• Speech of Mr. Brendan Smith, 

       Development cooperation manager of MEDRC. 

• Film 

• Honoring Session 

9:45 – 10:00 Incubator Session 

Dr. Radwan Qasrawi , Al-Quds University 

10:00–10:15 Coffee break 

Session (1): Smart Management and Water efficiency.  

Chair:  Eng. Hazem Kittani 

10:15 –  10:25 
Smart Irrigation and Pollution Monitoring System 

Areen Naji, An-Najah National University, Nablus, Palestine 
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10:25 – 10:35 
An IoT Based Monitoring and Controlling System for Water Chlorination Treatment. 

Nae’l Zidan, Arab American University Palestine 

10:35 – 10:45 

Prediction of Pipes Break in Water Distribution System Using Data Mining Tools 
“Case Study Nablus Municipality” 

May Saleh, Arab American University, Jenin, Palestine 

10:45 –  10:55 
Cloud Application for Smart Agricultural Irrigation Management system 

Mostafa Younes, Al-Quds Open University 

10:55 –  11:05 

Clay-supported sensitized nano-ZnO in photocatalytic degradation of aqueous 
halophenols using direct solar light . 

Sarah Asaad, An-Najah National University, Nablus, Palestine 

11:05 –  11:15 

The use of magnetic multiwalled carbon  nanotubes functionalized with chitosan 
for nitrate removal from wastewater  

Inas Bsharat, An-Najah National University, Nablus, Palestine 

11:15 – 11:35 Panel Discussion (1) 

11:35 – 12:15 Coffee break & Poster Session 

Session (2): (Water Pollution and Water Management ) 

Chair: Prof. Shehdeh Jodeh 

12:15 – 12:25 
PGPRs and Phytoremediation introduce new NEXUS Approach 

Rinad Hamed, An-Najah National University, Nablus, Palestine 

12:25 –  12:35 

Photo-mineralization of aqueous gram positive and gram negative bacteria together 
with their organic components using sensitized ZnO nano-particles 

Sawsan Jaber, An-Najah National University, Nablus, Palestine 

12:35 –  12:45 

The Impact of Water Price on the Financial Sustainability of the Palestinian Water 
Service Providers 

Abdullah Murrar, Arab American University, Jenin, Palestine 

12:45 – 12:55 
Optimization of Energy Consumption in Jericho Wastewater Treatment Plant 

Amani Jabari, Birzeit University, Birzeit, Palestine 

12:55 –  1:05 

The Assessment of Private Sector Participation through different Contracting Models 
on the Sustainability of Desalination Plants 

Ayaa Hisham, An-Najah National University, Nablus, Palestine 

1:05 – 1:15 
The Effect of Bacillus megaterium on Barley Tolerance to Salinity 

Hana Jardaneh, An-Najah National University, Nablus, Palestine 

1:15 – 1:30 Panel Discussion (2) 

1:30 – 1:40 Outcomes, Recommendations (Ms.Bayan Khalaf) 

1:40 –  2:00 Certifications, Awards 

2:00 Lunch break 
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THE SECOND MEDRC PALESTINIAN WATER RESEARCH ALUMNI FORUM 
“From Research to Application “ 

Monday, 16/12/2019 

An-Najah National University 

Nablus - Palestine 

9:00 – 9:30 Arrival and Check-in 

9:30 – 10:30 
Opening Session   

at the Auditorium of Faculty of Law – New Campus 

• Phrases of Holy Quran 

• Palestinian National Anthem. 

• Welcome Message: Dr. Nidal Zatar, 

       Head of Chemistry Department –NNU. 

• Speech of Prof. Maher Natsheh, 

        President of An–Najah National University. 

• Speech of Eng. Ciarán Ó Cuinn, 

Center Director at MEDRC Water Research 

• Speech of Eng. Mazen Ghuneim, 

Minister and Head of Palestinian Water Authority. 

• Film 

• Honoring Session 

10:30–10:45 Coffee Break 

Session (1): Entrepreneurship Session 

Chair: Eng. Hazim Kittani 

10:45-11:00 

Universities Research Commercialization, Challenges and Potential  

Dr. Radwan Qasrawi, Al-Quds Business Center for Innovation Technology and 

Entrepreneurship - Al-Quds University 

11:00-11:15 

Entrepreneurship in Palestine Technical University – Kadoorie (PTUK)  

Innovation and Educational Technology Center (IETC) 

Mr. Amjad Almasri, Director of Innovation and Education Technology Centre in PTUK 
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11:15-11:30 

Building a Culture of Entrepreneurship & Innovation: Placing students at the heart of the 

ecosystem to develop 21st century graduates 

Eng. George Yerousous, Birzeit University 

11:30-11:45 
Entrepreneurial Opportunities in Desalination - Case of Palestine 

Abdel Fattah Al Mallah , An-Najah National University. 

11:45-12:00 
Safe Recycling Of Hazardous Liquid Waste as a Tool To Avoid Water Contamination. 

Amer EL-Hamouz, An-Najah National University. 

12:00-12:30 Discussion 

12:30-12:45 Coffee Break 

Session (2): Water Treatments Session 

Chair: Prof. Shehdeh Jodeh 

12:45 –  1:00 

Efficiency Assessment of Water Providers Based on the Installation Scenarios of Prepaid 

Meters Using DEA Approach. 

Abdullah Murrar, Arab American University, Jenin, Palestine 

1:00 – 1:15 

Water purification from nitrate ions by electrochemical reduction on modified 

nanocomposite electrode catalysts. 

Heba Nassar, An-Najah National University, Nablus, Palestine 

1:15 - 1:30 

Assessment and removal of heavy trace metals by magnetic multiwall carbon nanotube 

decorated by novel functionality from ground water in Jericho, Palestine. 

Ghadir Hanbali, An-Najah National University, Nablus, Palestine 

1:30 -1:45 
Metals content, occurance and Distribution in soil of Al-Qilt catchment. 

Hanan Harb, An-Najah National University, Nablus, Palestine 

1:45 - 2:00 

Photocatalytic degradation of imidacloprid insecticides by Al-doped ZnO under solar light 

radiation. 

Doaa Seder, An-Najah National University, Nablus, Palestine 

2:00 - 2:15 

Synthesize and Characterization of Cellulose Derivataized with an Aromatic Amine and 

Application in Waste Water Purification 

Bahia Abu Leil, An-Najah National University, Nablus, Palestine 

2:15 – 2:45 Coffee break & Poster Session 

2:45 - 3:00 Outcomes, Recommendations, Certifications and Awards 

3:00 Lunch break 
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THE THIRD MEDRC PALESTINIAN WATER RESEARCH ALUMNI FORUM 
“Entrepreneur of Innovative Water Solutions for Next Generation” 

Monday, 7/12/2020 

An-Najah National University 

Nablus - Palestine 

10:00  - 10:50 Opening Session   

• Speech of Minister Eng. Mazen Ghuneim, 

        Head of Palestinian Water Authority. 

• Speech of Prof. Maher Natsheh, 

        President of An–Najah National University. 

• Speech of Eng. Ciarán Ó Cuinn, 

Center Director at MEDRC Water Research 

10:50 - 11:00 Break 

Session (1): Private and Non-governmental sector speech 

11:00 – 11:15 

Business to Business and research implantation Cooperation between the public and 
privet sector. 
Eng. Basim Dudeen, Palestinian National Economic Empowerment Institution 

(Tamkeen) 

11:15 - 11:30 
Agriculture challenge and solution suggestion for seed and tree plantation in relation to 

water , Eng. Baseem Aljunadi, Al-Junadi Nursery 

11:30 - 11:45 
Limitation for Date Palme tree using the brackish water for irrigation  

Dr. Khader Zawahra, Al Rawwad - Palm Tree company 

11:45 - 12:00 

Water challenge, limitation for Date Palme industry at Palestine and proposed future 

solution  

Dr. Derar Smadi, Date Palme Tree Company. 

12:00 - 12:15 

Pharmaceutical industry “water requested and pollution impact at the local 

environment”  

Dr Ziad Abu Al-Rub, Pharmaceutical residual - Jerusalem Pharmaceuticals Co. Ltd. 

12:15 - 12:25 Coffee Break 

  



MEDRC - PWA Forums 

 

MEDRC-PWA 2010-2020  119 

  

Session (2): PhD. Speakers and Researcher 

12:25 – 12:35 Ghadir Hanbali, An-Najah National University, Nablus, Palestine. 

12:35 – 12:45 Bayan Khalaf, An-Najah National University, Nablus, Palestine. 

12:45 - 12:55 Abdullah Murrar, Arab American University, Jenin, Palestine. 

12:55 -1:05 Heba Nassar, An-Najah National University, Nablus, Palestine. 

1:05 - 1:15 Dr. Ghassan Barghothi, Birzeit University, Ramallah, Palestine. 

1:15 - 1:25 Dr. Fuad Al-Rammal, Palestinian Water Authority, Ramallah, Palestine. 

1:25 – 1:40 Discussion 

1:40 - 2:30 Launch 
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