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MEDRC Program

MEDRC prograng & dzy RSNJ (G KS § A (£ Rlestnfai®O\WaeAlthodiyk A LI t
(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 rgeluate 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 (BA@xior
their review and their input for the technical agenda of the upcoming year. The MERIRCCOE
Scholarship Program offers students in Gaza and the West Bank the opportunity to study at local
universities in the fields of water management, desatfion 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 MEBR(&stinian 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 ighds fof 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 20122020.

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 cantially 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 thgautrfor 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 desalinatioommunity.

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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Messages

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 buildirg, 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 congmts 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
supportlng academic programs for students are main pillar of this strategsldmlmg the |mportance of
AOASYGAFTFAO NBaSIFNDK 2y | RRNBaaiAy3d (KS aSoidznNna OK

The ten years of cooperation with the Middle East Desalination Center (MEDRC) significantly contributed to
achieve our shamit 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 8trgldition to 30 Innovation Initiative research
LINE2S0OGa hy (GKAa 200larz2ys L ¢g2dfR tA1S G2 SELNNS
them that we are keen to strength this effective partnership towards more future successfulivasiat

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 wateelated 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 aretevater services, applying SMART
technologies, monitoring water quality, evaluating the possibilities of applying new harvesting techniques,
F20dzaAy3a 2y GNBFGYSYyld FYyR RSAlITAYIFIGA2YyS FY2y3 YIyY

To complete this approd&s 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 @ effgrts 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 edforssipporting
researches and innovation. | 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 greatpstinoyouth. 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

MEDREPWA 201020



Messages

On behalf of AfNajah National University, | would like to welcome you all to the
3rd Middle East Desalination Research Center (MEDRC), and the Palestinian Water
Research Alumni Forum. | would like to acknowledge the efforts of the
distinguished delegates

Minister of Palestinian Water Authority, Eng. Mazerodin

the MEDRC Center Director, Biaran Cuinn

the MEDRC Development Cooperation Program Manager in Oman,

Mr. Brendin Smith;

the distinguished delegates of the Palestine Water Authority (PWA) Eng. Hazem
Kittaniand Dr. Subhi Samhan.

| extend my deeply felt wishes to the postgraduate students frorrNAjah National University and other
universities who have received MEDRC sckabips.

The cooperation between ANajah National University and PWA started more than 12 years ago through
the Scientific Centers at Adajah National University. We have supported the PWA with their water pollution
analysis as well as with multiple projgs@nd 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 researchubes ithe
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;-Najah National University graduate scholdagnicantly benefitted from
this research fund through using around 65% of the available fund.

This scholarship program has greatly supportedbAn2 KQa oAt AGe (2 &dzJi NI
students from the chemistry and engineering programs. iRdcthe 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,
includng 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 prEgious international ranking systems such as the QS World University
Rankings.

Only last year, 3 Ph.D. researchers fromN&jah received scholarships through MEDRC funds, which has
INBFGfe KSEtLSR GKS aO0OK2ft I NhEQ lofaFah@dghmbaiimpa®. ONBI 4GS KA

| would like also to note the other support from MEDRC related to Innovation support (12) which supports
researchers who have an innovative idea and who want to use it in the world of practical work. The
department of chemistry olgtined more than 5 such awards and they are now in the final stages of idea
application.
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Messages

Distinguished guests,

At the end of this welcoming speech, | would like to say that we look forward to continuing what has proven
to be a very successfabllaboration between MEDRC and the Palestinian Partners Let's continue the work
on producing quality applied research both within our institution and at national level. | strongly believe that
our continued collaboration will support our shared effortsitoprove 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 P8l 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.

. SF¥F2NB L tSIF@Ss L Ydzad SEGSYR Y &ommitge@SdBeryah&lwhd A G dzR
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 tremtnand water resources

Thank you all,

Prof. Maher Natsheh
President of ArRNajah 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. | wasnoured to sit with you in Nablus last year for the
Forum. This year, because of the Cal@dpandemic | regret | cannot be there in
person. But in December 2021 Coti@d will have passed and we will sit together
again and celebrate the achievements of 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 theiemendous 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 Paleséi. 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 wateeds of Palestine today.

Topics include:

The Use of Economic Matrices Parameters for Water Evaluation & Planning in Regional Planning
Fecal Sludge Manageme8eptage Characterization and Rreatment 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

W Removal of Difenoconazolem Wastewater Using New Synthesized Nanomembranes

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

€ g €g¢ge¢g

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

Ciaran O Cuinn
Center Director
MEDRC Water Research
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Organizers

An-Najah National Universityis a fully independent, neagovernmental university, rur
by the Board of Trustees and the University President. The structure of the administ
is composed of the University PresideAssistant and Vice Presidents, University ¢
Deans Council, Administrative Departments and the University Comptroller.
academic structure divides faculties into academic departments.

An-Najah seeks to provide as many facilities as possible to itestsidhrough providing each faculty ar
department with a computer lab for student use. This has created a ratio of three students to
computer. Physically and visually impaired students are welcomed-atafah as well. A special comput
lab designedor the visually impaired converts all Microsoft Office files to Braille to allow students to ¢
lectures and submit assignments either by email or through the Braille printers available. The univers
allocates special cars to transport phydigaind visually impaired students between campuses.
An-Najah hosts more than 20 scientific centres that offer a wide range of services to the local society.
those are two centres that are directly connected with the local society and seek to plugliservices tc
the people in different parts of the country. The first one is the Community Service Centre which is ir
in numerous projects to help Nablus and the Northern West Bank people. The Community Service
also collects blood sampldésom the community donators for transfusions and provides hot meals to
elderly and needy families in Nablus.

In addition to the Community Service Centre, there is the Energy Research Centre (ERC) which ur
research projects in the field of ergy. The centre has completed a number of projects in several Pales
cities and villages such as Attouf Village in which the centre provided electricity through harnessir
power for the first time. In its endeavor to lay down foundations forlemligebased society, the universit
established the Centre of Excellence in Materials Science and-Nartmology (CEMSANT). The cer
homes researchers and students to perform their works on preparation, modification and applicat
advanced material CEMSANT encourages research activities directed towards the benefit of the Pale
society with regard to water, environment, health, renewable energy and agriculture. To be in direct
with the local community, AiNajah has its own radio and tedlite television stations. Both offe
programmes that provide practical training forA@jah's students as well as an avenue to connect with
local and international community through the satellite station. To reach out to more stud
videoconfereces and dearning lectures are both offered at Atajah. The dearning lectures are availabl
F2NJ FNBS 2y (KS dzyAGSNEAGEQa 6S0aAliSd +ARPRD:
and private institutions to discuss the academicl golitical situation with outside parties.
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Organizers

Palestinian WaterAuthority (PWA)wasestablished under Presidential Decree No
of 1995, which stated in article 1, the Palestinian water authority, as broad Wate
(2) for the year 1996 in article (n the establishment of the Palestinian wat
authority, which has independen¢gal personality and its own budget, so follow t
Presidnt of the Palestinian national authority and have a head appointed by
President of the PNA.

The water authority ans to achieve integrated and sustainable asset management of ed water reso
protection and preservation within organizational tools help them to gain access to a healthy envirol
by ensuring a balance between quantity and quality of water availabtethe needs of the Palestinie
people to achieve sustainable development through water resources.

And then thewater law (3) for the year 2002 which define the framework and levels of water seci
Palestine, in order to regulate the sector and actesbe service to the appropriate level on the one har
and the protection of water sources, on the other hand, with the allocation of functions and powers
management of the sector into three levels, namely the organizational level and the apeiavel and
the political level.

Water Act No. 3 of 2002 authorized the Palestinian Water Authority the water sector managemen
entrusted to regulate the sector and identified the relationship with the official, private enterprises and
govenment 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 r
intersection powers. And which also aims to manage and develop water resourcetedtireaand to
increase capacity and improve the quality and conservation and protection from pollution

[1>

w

Al ol i Akl

PALESTINIAN WATER AUTHORITY

drain and improve and upgrade water services by applying principles of integrated and sust:
management of water resources.

Palestinian wateauthority mission redrafted and defined its vision and strategic goals and objectives
with its new duties and powers were as follows:

Mission of the water authority: _
A public institution working to manage, develop and
protect water sourcesvith 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 Palestinia
society.

Vision of the water authority:

Sustainable water sources able toachieve
development and basic needs of the Palestinia
people.
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Organizers

Middle EastDesalination Research Centisan International Organizatianandated to

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

Process it conducts research, training, developmmdpera -tion and transboundary

M EDRC water projects.

— The MEDRC Headquarters is in Muscat in the Sultanate of Oman, where it opel
state of the art research facility including desalination plants, laboratories, lecture halls and adminis
offices.

In delivering its mission, MEDRC aims to becomealaleviand transferable mechanism for governmel
seeking to address significant regional or trdnagindary environmental challenges.
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Organizing Committee

>\

Dr. Maen Ishtaiw{Chairman)
Mr. Brendan Smith (MEDRC)
Dr. Subhi Samhan (PWA)
Prof. Shehdeh Jodeh (NNU)
Dr. Derar ASBmadi(NNU)

Eng. Hazem Kittaneh (PWA)
Dr. Nidal Zatar (NNU)

Dr. Ibrahim Abu Shqgair (NNU)
Ms. Suhad Al Malki (PWA)
Mrs. Ghadir Hanbali (NNU)
Mr. Nafith Dweikat (NNU)

Mr. Omair Nabulsi (NNU)

Ms. Renad HamePWA)

Eng. Nisreen Hamadneh (NNU)
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Steering Committee

Ms. RinadHammad(Chairman
Mrs. GhadirHanbali

Mr. AbdullahMurrar

Ms. LailaKhalil

> > D>y >

Editorial Committee

Dr. Maen Ishtaiw{NNU)
Dr.Nidal Zatar (NNU)

Prof. Shehdeh Jodeh (NNU)
58Jdz0 KA o6t ¥Kby
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Forum Chairman

A Ms.Rinad lamed
Email:rinadhamed1986@gmail.com
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Chairpersons

Dr. Maen Ishtaiwj Dean of the Faculty of science in-Rajah National University, wa:
born in Nablus (Palestine) on SeptemB6r 1984. He obtained his B.Sc degree in Phy
minor Electronics, from College of Science at\fjah National University, in May 200
During July 2007 August 2008, he was a Teaching Assistant in Physics Departirer|
Najah National University, Palkine. He obtained TOPMED program scholarship
continue his higher studies in Italy. He obtained his M.Sc. degree in Electr
Engineering from Politecnico di Torino, Italy in November 2010. He obtained his
degree in Electronics from PolitecnicoTirino, Italy in March 2014. Currently, he
working as an Assistant professpPhysics DepartmentAn Najah National University
Email: m.ishtaiwi@najah.edu

Dr. Nidal A. Zatathead of Department of Chemistry at-Amjah National University, wa
born in Nablus (Palestine) on December 1st, 1956. He awarded his B.Sc degree in ch|
from Birzeit University. He awarded his Ph.D degree in Analytical Chemistry from Uniy
of Kent at Canterbury, England, on February 1984. In the period-1983 he was Assistan
Professor at the College of Science and TechnologyP&is) Jerusalem. In the period 198
1993 he was Assistant Professor at the Department of Chemistsidafah N.University. In

the period 1993Present he is Associate Professor at the Department of Chemj
Department, AANajah N. University. In the period 19208 he was Director of Chemicg
Biological and Drug Analysis Center-Majah N. University. In the ged 2016 present he is
Head of Department of Chemistry, Afajah N. University. His research interests

Spectrophotometric and Spectrofluorimetric determination of metal ions, separation

determination of active components from medicinal plants, aeion and determination
of food additives using chromatographic techniques, analysis of pharmaceutical prog
guantitative and qualitative determination of food products, toxicological analysis, F
analysis and determination of nutritional valuesdaguantitative determination of pesticides
in food products using GC/MS technique.

Email: nidalzatar@najah.edu

Prof. Shehdeh Jodem distinguished Professor at th&€hemistry Department oll
AnNajah National University. He did his postdoctorate at Alamos National Labs,
Mexico USA (1991). He obtained his Ph.D in Physical Chemistry from Wayne
University, USA in 1996lis B.S Chemical Engineering from UniversitMississippi
(USA), 1987. His Master degree in physical Chemistry from Sam Houston
University, USA (1985). B.Sc in chemistry from Yarmouk University, Jordan 198
He worked as Research Scientist at General Motors R&D Michigan, USA from|
2004.

He published more than 150 scientific papers and supervised more than 60 gra
students at the chemistry department.

Email:sjodeh@hotmail.com
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Chairpersons

Subhi SamhanPhD in Natural Science from Martine Luther University, H
Wittenberg Institute for Geosciences, Germany. 2013. Working as Directo
Research and Development at Palestinian Water Authority since 1997
represent PWA.

Sambhan is national focal poirdrf

A National focal point for Sustainable Management of Available W4
Resource with Innovative Technologies (SMART).

A Building Capacity and Institutional Reform for and Integra
Management of Water and Sanitation services in R@ammunities,
20092013, funded by Austrian

A PalestiniarDutch Academic Cooperation Program in Water (PADU|
20132020Represent Palestinian Water Authority in Technical Advis
Committee

A Sustainable domestic Water Use in Mediterranean Regions pra
SWMELDprojects.

A Academic focal point for Austrian and Middle East Desalination Res
Center (MEDRC) projects.

A Represent the Palestinian Water Authority in Innovative processes
practices for wastewater treatment and 4ese in the Mediterraneanj
NE3IA2Yy VAKMED) bduring 2002010. Funded by EU
www.cid.csic.es/innovaned/home.htm.

Email : Subhisamhan@yahoo.com

Hazem Kittanholds a Masters degree @ivilEngineeringnajoringin Hydraulics
and Fluid Mechanicsfrom the Missouri State University at Columbia the
United States of America. His current positisirector General ofrechnical
Affairs at Palestinian Water Authority. He gained more than 25 years d
experiences in civil engineering (constructsites), andhandson practical
experience in designing, supervising, monitoring, awhtrol manager in
infrastructure related to water and wastewater systemsin Saudi Arabia,
Jordanand Palestine.

Emailhkittani@pwa.ps/ h_kittani2001@yahoo.com

Researcher Rinad HamedPhD candidate at the Department of Chemistry at An
Najah University in Nablus. Rinad is one of The MEDRC fellow at Ms. Degree and
winners of MEDRC initiative 11 and 12 projects which was run in March 2018 a
March 2020. Rinabas been developing an inno.

vative solution that would enhance the efficiency of water management and mak
use of the readily available brackish water. The solution uses brackish water a
main source of irrigation and as a replacement to fresh wateedSeare treated
using plant growtkpromoting rhizobacteria (PGPR) to produce enhance its growth
under harsh environment conditions and can induce changes in the physic
properties of soil, which was implemented as lab trail through her master thesis
then it was carried out as field trial by initiative 11. Throughout this initiative 12 thg
research will be carried out testing new crops and combined with Cold Plasnj
technique to test its efficiency on plant growth, beside a feasibility study will als
be carried out.

Email : rinadhamed1986@gmail.com
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Oral Resentations- PhD Students

Abdullah Murrar has bachelor degree in Finance, first master in Busines
Administration, other master in Strategic Planning and Fundraising. Currently, he
PhD Candidate in financial sustainability of water service providers at joint PF
program between Indiana Univetgi of Pennsylvania USA and Arab American
University in Palestine. He has experience about 18 years in financial managem
areas and multidisciplinary research fields. Mr. Murrar published 10 research pape
in international journals, subjects in finantigustainability, costing water services,
efficiency, and development of water sector.

Email: abdullah.murrar@gmail.com

Financial Sustainability of the Palestinian Water Sector

Il 9 Rdzf f 'K a dzNNJ NJ
“K5 /IYRARFGSS LERYBYE O YAPDSNEAGBI BF! YSNROF

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 purchse 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 esgnsocial, 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 customersntuity 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 meeghe 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 fughebe

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 otwer service, as well as adoption advanced technology

in water sector.

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

Technology Adoption, Water Service, Water Pricing
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Oral Presentations PhD Students

Bayan Khalgf PhD researcher in Physical and Analytical Chemistry dfafah
National University in Palestineias born in Saudi Arabia on October 7, 1992. ¢
graduated from Arab American University with a bachelor's degree in Chemist
2014. In 2016, she graduated with a master's degree in the field of Analytica
Physical Chemistry from A¥iajah National biversity. She started working as
lecturer of Chemistry and Physical Chemistry in Arab American University in 201
then as a lecturer in Al Quds Open University in 2018. In 2019, she worked for s
months on her researches at Research Centechliii GermanySince 2020, she
started working as a Coordinator for External Opportunities Program at Tam
Foundation. In addition, Bayan has a great experience in Voluntary Work, such
organization of scientific conferences, free lessons of teachiigh school and
university students, as well as volunteering in several organizations and initia
that aim to make our community a better place.

Bayan participated in many scientific papers and International fellowships;
researches are mostly concentrated on adsorption related water purification, she
able to have funding of all of her researches during MSc and PhD. Her main ¢
this life is to be always an effective person in the world and hence be able to imp
the situation in Palestine scientifically and economically to a high level. She
frequently attended and presented at international scientific conferences in Tur
Palestine, Germany and Jordan, She has also been invited to several meeting
conferences.

Email:bayan.kh107 @hotmail.com

Purification of Water in Palestine from Persistent Pesticides Using New
Synthesized Cellulose Derivatives

Bayan Khalaf
PhDresearcher in Analytical and Physical Chemistry.

Supervisors: Prof. Shehdeh Jodeh and Dr. Othman Hamed
Department of Chemistry, Faculty of Graduate Studied\@ah National Universiti?alestine.

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 includingesticides.The purpose of this research is to
develop several new synthesized adsorbents of cellulose based derivatives modified with suitable
chemical reagents includinguran2-carbonyl chloride or Pyridin2,6-dicarbonyl dichloride,n

order to removedifferent persistent pesticides including Difenoconazole and Tetraconazole from
water to drinkable degreeAs the process of interaction between synthesized adsorbents and
pesticides depends on the circumstances surrounding conditions which are tredtes raesearch.

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

MEDREPWA 2012020



Oral Resentations- PhD Students

Persistent pesticide uptake through adsorption can be affected by the extent of-lonésyy of
macromolecular supports, hydrophiigydrophobic balance and the natuoé 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 synthesisN#mocellulose, Cellulose modified with Furdrcarbonyl
chloride and Cellulose modified with pyridi2e6-dicarbonyl dichlorideThe resulting adsorbents

have been characterized by Scanning Electron Microscopy, Infrared Spectroscopy, Ultraviolet
Visible Specbscopy, ProtomMuclear 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 waRalestine. 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 ifenoconazole or
Tetraconazoleon Nanocellulose, Cellulose modified with Fuaoarbonyl chloride or Cellulose
modified with pyridine2,6-dicarbonyl dichloride the effect of solution conditions on each
adsorption process was studied. These conditiongolwve the effect of contact time, pH,
temperature, adsorbent dose and the initial concentration of each pesticide.

The maximum extent of Difenoconazole Adsorption was by uSailylose modified with furag-
carbonyl chloride.This adsorption process needtle20 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 ofemoval 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 dosSxeMliflose modified with
furan-2-carbonyl chloridedose.

In case of using Cellulose modified with pyrid-dicarbonyl dichloride as an adsorbent, the
maximum percentage of removal was approximately 95% for both Difenoconazole and
¢SONF O2y T 2tSd 2KAES 6KSy bly20SttdzZ2aS . A2 |
95.08% and 91.73% for Difenoconazabel detraconazole respectively.

The best equilibrium isotherm model for each adsorption process was investigated according to the
value of the correlation coefficient §Rof Langmuir and Freundlich isotherm adsorption models.
The kinetics of adsorption weralso investigated using pseudo fister, pseudo secondrder and
intra-LJF NIIAOf S RAFTFdAzZaA2Y (AYSOGAO FRA2NLIIAZ2Y Y2RSHE
was investigated in order to determine the values of Enthalpy Change, Gibbs Frgg Ehange

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 obftlhese reactions followed pseudo secend

order kinetic adsorption model. The thermodynamic parameters of all the adsorptions proved that
GKSaS LINPOSaasSa INB Fr@2NrofS Ay 6KAOK GKS& |

Each of the synthszed 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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Fuad AIRammalstarted his work in the Palestinian Water Authority's laboratory
since 2000 and he joined a great team that workednstitutionalizing quality water
management and developing advanced laboratory analyzes, which laid th
foundation for the Palestinian Information Bank on the quality of water sources.
He moved to work in the field of administration in the Internal Contdolit as
Director of Administrative Control, and he established the methodology fo
monitoring work in the PWA in cooperation with the internal control team and g
group of local and international experts.

He held the position of Acting Administrative Diacof 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 j|
descriptions manuals.

He participated in developing the policieschstrategies of the Palestinian Water
Authority during his work, so that they helped establish the scientific bases in th
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 of
field.

Email:Fuad_alramal@yahoo.com

Water sustainability and the challenges of its application in the West Bank and
Gaza Strip in Palestine

Fuad Yousef RammaBouchta Alkhazzéan
1College of Arts and Humaniti&har AiMahrazSidi Mohamed Bin Abdullah Universitgz-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 bypewmimg 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 polical 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 necesfsitgopting

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 sustainapiln the field of study.

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

sustainability, Social justice.
MEDR&PWA 201020




Oral Resentations- PhD Students

Dr. Ghadir Hanba/ Part time lecturer in Chemistry department at-Niajah National .
University, was born in Nablus (Palestine) on March 23, 1993. She obtained her B ~
degree in applied chemistry from Aiajah National University in 2014. During 2014 f
- 2016, She worked as a teaching assistant in the department of chemistry. In 20
Sheobtained a master's degree in the field of chemistry with GPA of 4.00 out of 4.0] |
She obtained her PhD degree in the field of Organic and analytical Chemistry, fr
An-Najah National University in November 2020. Her PhD research was in part dg
in JulichForschungszentrum in Germany. Her researches in both master and PhD
funded by MEDRC and also obtained innovation initiative research grant (12) duri
her PhD study. Ghadir participated in many scientific papers; she published mg
than ten paper. Heresearches are mostly concentrated on purification of water
such as removal of heavy toxic metals using synthetic material that have very go
adsorption efficiencies towards these toxic materials. Her main goal in this life is
work to serve its commuity and to become a researcher working to solve the
problems facing the environment, especially the problems of the water sector. Sk
attended and presented in many international scientific conferences inside an
outside Palestine and participated in mapnpjects.
Email: g.hanbali@najah.edu

Assessment and Removal of Heavy Trace
Metals by Magnetic Multiwall Carbon Nanotube Decorated by Novel Functionality
from Ground Water in Jericho, Palestine

DKI RSSNJ da2KI YYSR a2Syé¢ bSYSNII I yol

SupervisedPfof. Shehdeh Jodeh
Co SupervisedProf. Othman Hamethnd Prof. Roland Bol

ChemistryDepartment AnNajah National University, Nablus, Palestine
Institute of Bio- and Geoscience8BG) Forschungszentrum Julich, Germany

Abstract

This study examines the use wiultiwall 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 infrarecttspecopy (FTIR), Raman
spectroscopy, BrunaueEmmett 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 fronufteen 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
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domainof Cag Mg ¢ HCO3. The concentration of heavy metals in the water samples were measured
by inductively couple plasma mass spectroscopy-KMSkp

Adsorption efficiency of the multiwall carbon nanotube adsorbents for metals, and Ibuprofen was
assessed. The YLIJ O 2F I Ra2NbSyiQa R2aS> (SYLISNI G dzNB
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 efficiencyouasl 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 w&9e8% for Pb+2 by #IWCNTCYS, 97.8% for

Fe+3 and 98.9% for Na+1 byMWCNTHA.

For Ibuprofen, the optimal pH for its nearly complete removal (98.4%) was 4.0 at room temperature
by mMMWCNTCYS. After passing through MWCNTSs the quality of obtained waide ihacceptable
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 tearired data
points than Freundlich isotherm.

The adsorbents could regenerated removing the captured metal ions by treatment with 0.1N HCI,
and 0.1 N NaOH for Ibuprofen, therefore can be used repeatedly.
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Heba NassgrPhD candidate in Inorganic and Analytical Chemistry aN#ah
National University in Palestine. Her master and B.sc degrees in chemistry we
taken from AnNajah National University in 2012 and 2005 respectively. Heba work
as a teacher in the Palesiam Ministry of Education from 2005 until present. She
have participated in different workshops for the development of Palestinian scienc
and chemistry curriculum. Heba have various research interests such as: purificat|
of water from different types of contaminants by physical methods,
photodegradation and electroreduction techniques, modifications of solar cells an
electrochemistry applications. She has attended and presented in mar
international scientific conferences inside and outside. Her PhBareh is funded
by MEDRC.

Email: heba7n@gmail.com

Water purification from nitrate ions by electrochemical reduction on modified
nanocomposite electrode catalysts

Heba Nassar
Supervisors: prof. Hikmat S. Hilal and Dr. Ahed Zyoud
ChemistnyDepartment, AfNajah 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 hasdefgctivity, 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/Cx, FTO/Gr, FTO/&u am FTO/ MWCNTu. (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
photoelectron spectroscopy (XR®nergydispersive Xay spectroscopy (EDX) aneray 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 telaly 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/ MGICN&s
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 vaifa, electrolyte type, electrolyte concentration,
temperature, stirring and distance between electrodes). The new modified electrode FTO/MBGICNT
remove~75% of nitrate during the first 120 min with a good selectivity for N2, which is another virtue
for this work.
Key wordsNitrate ion removal; Electrochemical reduction; Electrochemical catalysis; Graphite; Carbon
nanotubes; Water purification.
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Effect of Irrigation with Treated Wastewater Using Surface and Subsurface Drip Irrigation
Systems and Different Irrigation Quantities on Pearl millet Productivity and Water Use

Efficiency
<=é;>-MEDRC

Adnan Mohammad Ibrahim Nassar

Dr. Nidal Mahmoud

Results & Discussio

Table 1: IMeans of fresh weight, dry weight (ke/dunum, WUE {kg/m?} and plant height {cm)

A great challenge for the agricultural sector in Marj Ibn Amer
as well as in Palestine is less water availability for agricultural
purposes. This causes decrease in irrigated agricultural land
and consequently make the agricultural sector more
vulnerable and infeasible that lead to food insecurity. So,
adoption of optimum water management practices considers
prime importance for attaining national food and water
security which can be achieved by producing more food from
less water use.

The main objective of this research is to study the influence
of different irrigation systems and irrigation water quantities
on water use efficiency for Pearl millet crop cultivation using
treated wastewater (TWW) in irrigation.

This research was carried out during summer season of 2017
where pearl millet seeds cultivated in clay soil in late of May
in the field of Marj Ibn Amer as semi-arid area in Jenin
governorate where secondary treated wastewater is used in
irrigation. Crop water requirement (WR) for Pearl millet
estimated based on CROPWAT model.

Field experiment was conducted based on a split plot design
{SPD) with three replicates. The main plots consisted two
irrigation systems including subsurface drip irrigation system
{SSDI) and surface drip irrigation system (SDI). The sub-plot
comprised three irrigation water quantities {100% water
requirement (WR}), 75% WR and 50% WR).

The results showed that the fresh weight and water use
efficiency for fresh weight (WUE) significantly higher in SSDI
compared with SDI for each cut. Furthermore, dry weight
and plant height were higher in SSDI compared with SDI.
Fresh and dry weight productivity were significantly higher
under 100% WR followed by 75% WR and 50% WR,
respectively. While, WUE by applying 50% WR was the
highest than 100% WR and 75% WR, respectively. Also, WUE
with 5SDI was significantly higher than SDI.

It's recommended to disseminate the technology of SSDI
among the farmers in order to increase the WUE in arid and
semi-arid regions as well as applying 50% WR using TWW for
irrigating Pear| millet.

of pearl millet under tre efiect of irrigation system as average of four cuts during experimen
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Effect of Irrigation System on Crop Parameters and WUE

The effects of investigated surface and subsurface drip
irrigation systems on fresh weight, dry weight, plant height
and WUE of pearl| millet are presented in Table 1.

The results showed that the fresh weight, dry weight, plant
height and WUE were the highest by SSDI compared to SDI
for each cuts as shown in Figure 1, Figure 2, Figure 3 and
Figure 4. These results are similar to the results obtained by
Ismail et al. {2018) and these results are attributed to many
reasons causing SSDI superior than SDI including eliminating
soil evaporation (Sinobas and Rodriguez, 2012; Mali et al.,
2016), surface runoff, deep percolation (Sinobas and
Rodriguez, 2012) and salt accumulation at upper soil surface
{Lamm, 2016). In addition to remain the soil moisture more
stable relatively (Mali et al,, 2016) as showed in maize
production on sandy loam soil (Douh and Boujelben, 2011;
Douh et al., 2013) and increase nutrient availability (Mali et
al., 2016) and consequently increased WUE (Douh and
Boujelben, 2011; Douh et al., 2013; Mali et al., 2016).

Effect of Water application on productivity and WUE:
The effects of investigated irrigation water applications on
fresh weight, dry weight, plant height and WUE of pearl
millet are presented in Table 2.

The results showed that the fresh weight, dry weight and
plant height for each cuts were increased by increasing
irrigation amount at 50%, 75% and 100%, respectively as
shown in Figures 5, 6 and 7, and these results are similar to
the findings indicated by Ismail et af. {2018).

Also, as shown in Figure 5 the highest fresh weight was
obtained from plants irrigated with 100 % WR (3558.73
kg/du) at the first cut while the minimum fresh weight was in
the fourth cut at 50% WR (418.18kg/du), the highest fresh
weight production in the first cut at 100%WR attributed to
the reasons of no deficit irrigation and to the typically growth
conditions for pearl millet. Where, The first cut done on the
mid of July. These results are similar to the results obtained
by Ismail et al. (2018). The lowest fresh weight production in
the fourth cut attributed to the reasons of deficit irrigation
(50% WR) and to the stress growth conditions, where the
fourth cut done on mid of October when the crop enter to
the senescence stage. Whereas, the pearl millet crop in this
stage tends to flower and produce seeds in order to keep the
offspring and these results similar to the results gained by
Ismail et of. {2018). The highly decrease of fresh weight in the
second cut comparing with the first and the third cuts was
caused by unusually sudden increase of temperature which
negatively impact on the growth after first cutting which
leads to increase evaporation, decrease transpiration and
consequently decrease photosynthesis. So, growth rate was
decreased. By the way, the fresh weight improved in the third
cut comparing with the second due to the temperature
becomes closed to the typical of Pearl Millet growth.

The highest WUE was obtained from plants irrigated with 50
% WR {15.43 kg/m3) followed by 100% (14.91 kg/m3) and
75% WR (14.14 kg/m3) for both systems as shown in Figure
8. These results attributed to less water loses and water use
for producing unit of product.

24
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into Regional Water Utilities: Strategic Planning and

The Amalgamation of Palestinians Water Service Providers
<) MeDRe
Roadmap Setting

Prepared :Ameen Dawabsheh
Supervised :Dr. Suhail Sultan , Dr. Anton Sabella

| Abstract PROBLEM SIGNIFICANT

* According to studies, the Palestinian water * The Palestinian Water Law, 2014 calls for « The research significant in the Palestinian
providers have no financial sustainability; merging water providers into regional contaxtisdimpiy:it:can Fadiiitate e merging
wherein, financial losses reaches 30%, high utilities. However, the law did not specify the process of water providers through optimal
outstanding debt, bills collection less than 60% period of time that it will take to complete reforming. The merging expected to support
in some areas, average non-revenue-water this merging, or the methodology of this thie Palbtinicn:water providers as parthe
near to 35 %. In some cases, water service amalgamation i.e. per governorate, per soleiig pokirs
providers non-revenue water reaches 50%. structure, per size and so forth.

* The merging will lead to decrease the cost
* According to the data bank of Palestinian * On the other hand, it also didn’t propose the pereuiibdue-ibieconomiasiof scdle
Water Authority, there are more than 280 amalgamation rules such as merging the
* Expand the services into new areas as per the
water and wastewater service providers in fixed assets, staff and hierarchy, long term
regional utilities.
Palestine, in the form of undertakings, water liabilities and account payables, account
* The amalgamation will achieve more
departments within municipalities, villages, receivables, and so forth.

5 . 5 ; - efficiency in non-revenue water i.e. the
joint service council’s, cooperative associations,

k leakage.
and private sector OBJECTIVE network leakage.

* The expectation is to receive more quality of

So far, the Palestinian water law calls for

4 . service compare with current providers that
merging current water providers into regional * In summary, the main purpose of this

. = . 3 are under municipalities.
utilities; changing the structure and ownership research is to deliver rational strategic and

to be fully legally and financially independent roadmap for implementation of the * The:mergingiwilliexpect to increase the

utilities. The purpose of this merging is based merging Palestinian water providers into collection efficiency of the water providers.

on expectation and previous studies that regional utilities. Those results and findings

amalgamation will achieve more efficiency, may be considered as tools for safety

high quality of water services, expanding the amalgamation of water providers in the

services into new areas, infrastructure long run.
development, and increase collection

efficiency reduce of debt, long term

sustainability.
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Abstract

A cellulose Langmuir isotherm model.
derivative with several coordination
sites for metal ions composed of
cellulose powder extracted from olive
industry waste and 1,2-
pheneylnediamine was synthesized
and evaluated as an adsorbent for
metal ions from sewage. The
adsorption efficiency of the cellulose
amine polymer toward Fe(lll) and Cd
(11} was investigated as a function of
adsorbent dose, concentration
temperature, pH, and time.The
adsorption parameters that gives the
highest adsorption efficiency were
determined. In addition, the cellulose
amine polymer showed an excellent
efficiency toward
approximatelytwenty metal ions
present in thesewagesample. The
highest adsorption efficiency was at
pH of about 8.3, room temperature
and with 2mg/ml of polymer dose.
The cellulose amine polymer has
various coordination sites amine,
hydroxyl, and aromatic groups. The
diversity and frequency of the
coordination was the reason for the
high efficiency of the cellulose amine
polymer towardthe metal ions. The
thermodynamic analysis results (The
Gibbs energy (AG,), enthalpy (AH,),
and entropy (AS,) were calculated)
supported the spontaneous
adsorption efficiency of the polymer at
room temperature. The kinetic study
revealed that the metal ion adsorption
by cellulose amine polymer was
pseudo-second-order and followed the

Images of waste water sample before and after treatment with cellulose palymer
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condition.

Results & Discussion

1. Characterization of the
cellulose amine polymer.:

Cellulose powder derivatized with aromatic amine
was prepared and used as an adsorbent for metal
ions. The cellulose powder used in this work was
extracted from olive industry solid waste, oxidized
to cellulose aldehyde, and then reacted with o-
phenylenediamine followed by a reduction with
sodium borohydride. The produced cellulose
amine polymer was subjected to an analysis via
various spectroscopic methods

cellulose aldehyde and

2.Metal ions extraction:

The efficiency of the prepared cellulcse amin:

polymer toward adsorbing Fe(lll} and Cd(ll) wa

studied as a function of adsorbent dose, temperature,
pH, metal ion initial concentration, and time. Th

polymer showed an excellent efficiency toward botl

metals, the highest absorbency was observed at pH of
approximately8.0 at room temperature.

3. Wastewater purification from metals:

The polymer was then evaluated on a real sample of
sewage that contained approximately 20 metal
ions. The cellulose amine polymer showed
excellent efficiency toward most of the metal
present in the sewage.

4. Adsorption analysis;

The kinetic study revealed that the metal ion
adsorption by cellulose amine polymer model. The
thermodynamic analysis showed a negative free
energy, indicating spontaneous adsorption process at
different temperatures.
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Synthesis of Three Dimensional Cellulose Diamine Polymer  :

for Wastewater Purification %
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bstract Results & Discussion

|Synthesis of Three Di ional Cellul Di; Oxidation of Cellulose to 2,3- Di Cellulose ;
Periodate oxidation of cellulose was carried out according to a

method reported by Jackson and Hudson [34,35]. In this method

[Polymer for Wastewater Purification

cellulose is treated with an aqueous solution of periodate in a
Cellulose is the most abundant natural product; it has unlimited systemicompletalylaclatod from lioht Pariodateicomplexes o the

number of industrial applications. It reacts like alcohol and can be viginalhydroxd group'al,G2:and G3.whichileads i cloavagsof

converted into various polymers with various functionalities. In this C2-G3:bondiand.oxidationof the.vicinal hydraxyl groups:ta'form

work cellulose extracted from Olive Industry Solid Waste (OISW) 2 Fiinlaghydenibalong necelliosenalng

was converted to cellulose dialdehyde by oxidation with periodate,

then reacted with the bifunctional amine 1,4-diaminobenzene to of Di; C with Diamine :

form cellulose diimine which then reduced to cellulose diamine by The aldehyde groups are known to be versatile, it is very reactive
reacting it with sodium borohydride. The structure of the prepared and could be converted to various function group. For example, i
can be further oxidized to carboxylic groups [37] or reduced tg

primary alcohols [38], or reacted with amine to form imine [39]. The

polymers were analyzed by FT-IR, NMR ('H and *C), and other

spectroscopic and thermal methods. Produce cellulose diamine has
imine then could be reduced to an amine. Amine is known to have
tendency to complex with metal due to its lone of pair of electrons;

a unique molecular structure, diamine compound holds the
cellulose chain together and both form a kind of crown amine. The
crown amine cages have several binding sites of nitrogen and In this study it was chosen to be converted to an imine then reduced
oxygen that are distributed though the ring. These sites have high to an amine. The carbon of the carbonyl group of the aldehyde is an
affinity for metals. The prepared cellulose diamine was used to electrophilic carbon it undergoes condensation reaction with aming
extract toxic metals form wastewater. copper. The extraction as shown in Scheme II1.6 to form an amine after the loss of a wate
molecule. Figure shows the reaction between cellulose dialdehyde

and 1,4-diaminobnezene. The nucleophilic addition of the amine tg

efficiency of the cellulose The metal that were extracted are lead,
iron, and diamine for these metals was evaluated as a function of pH,
adsorbent dosage, temperature and time. The optimum about the carbonyl compound of the molecule gives rise to a hemiaminal

120 min, pH was about 4.0 and the dosage is 0.5 g. Under these intermediate, followed by transfer of a proton from nitrogen tg
oxygen, then a loss of water is lost in an elimination reaction to give

conditions a quantitative remove of metals from

concentrations 10, 20, 50 ppm was attaincd.conditions were the an. imine: with: excellent yield (>95%).. This diamina, was_ choser)

temperature was 30 °C, the time was because it bridges to cellulose aldehyde chains and form a kind o

The extraction efiiciency for heavy metals were studied by using crown amine. A circle with multi coordination site for metals.

two type of polymer: powder and fiber polymer, we found powder

polymer more efficient in extraction e e of imine to amine :
Vi § . o : .
The kinetic calculations showed that, adsorption rate followed the o At o hoad e The reduction of cellulose imine was carried out with sodium
¥ vty A . i x :
Pseudo-second-order. The R? for Pseudo-second-order equation U8k ~..,‘N et RN S ..u‘ borohydride, the reaction is a straight forward reaction and usuall
was 0.9999. LN bowy R et carried out in methanol. The reduction of the arylimine into an amine.
¢ . (2 {4 1,4-diaminobenzene was chosen, because it crosslinks the cellulose
i b o8
v & ¢ ,‘ ¥ \‘\‘ e e L B A chains to form a crown amine with high affinity for metal.
P o gk b « t\‘ ‘. “‘
; ; b 4 o, " : ) Extraction of metals from Wastewater Using Cellulose Based
] ¢ ¢t
Wk 0 aiauh 8 MBS LY Diamine;
3
¥ e e 1 vy bty hgtely 8 In this part of this study, heavy metal ions with different
LT “g e i | & b ‘ concentration
5 . & 5 was shaken with different amount of polymer. The effect of othei

variables such as extraction time, temperature and pH were

ted to determine optimum conditions for the highest

adsorption efficiency.

The extraction was carried out using a batch adsorption process
5 which included suspension then filtration. The analysis was
3 % of Exvaction of 1215 3
H 3 performed on the supernatant to determine the concentration of freg
(o %, of Extraction f esd . .
0 Vsor unextracted ions Lead, Copper and Iron ions were evaluated.
ot %5 ofExracion o zoppar
fzt; el 1. Effect of polymer (3) dosage on percent of adsorption of lead
a00% s w % 2. Effect of time on percent of extraction of lead by polymer (3)
Solution pi 3. Effect of temperature on percent of extraction of lead by polymer

3)
4. Effect of pH on percent of extraction of lead by polymer (3)

Percent of mefels extraction with pH solution, conventra on 30 ppun. polymer weight

W
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Three polymers of crosslinked cellulose and B-cyclodextrin
(A, B, and C) were designed and synthesized. The cross-
linking agent used for this purpose was citric acid. Various
proportion of the three materials were used for preparing
the polymers. The polymer structures were determined by
FT-IR and the polymer morphologies were studied by SEM.
The adsorption efficiency of the three cellulose-B-
cyclodextrin polymers toward Pb(ll) from an aqueous
solution was investigated as a function of adsorbent dose,
temperature, pH and time, the adsorption parameters that
lead to an excellent adsorption efficiency were determined.
The high adsorption efficiency of the cellulose polymers
could be attributed to the presence of various coordination
sites which includes carboxyl, hydroxyl and B-cyclodextrin.
Thermodynamic analysis results support the high adsorption
efficiency of the polymer. The adsorption process fits well
with the second pseudo order model and the adsorption
isotherm follows a Freundlich isotherm model. Polymer 2
that contains the largest quantity of citric acid showed the
highest efficiency toward lead (11). This could be due to the
availability of carboxyl groups.

%4 removal of Lead (21}

polymar dasa (5]

The effect of polymer A dose on the removal
efficiency.
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esults & Discussion

Headline Number One: Synthesis of Cross-linked
cellulose polymers
« In this work, a tri component polymer was
designed, synthesized and used in waste water
purification from toxic metal ions. The three
components chosen for this purpose were citric
acid, B-cyclodextrin and cellulose.
Citric acid was used in synthesis of the three
polymers as crosslinking agent, in order to form
two ester linkages between cellulose and B-
cyclodextrin.
* The ester bonds are formed between the carboxyl
groups of citric acid and the hydroxyl groups of 8-
cyclodextrin and cellulose. The reaction was
carried in a solid phase at high temperature. Since
at high temperature over 170 °C, citric acid
undergoes dehydration and forms anhydride a
functionality that undergoes addition reaction
with hydroxyl groups to form ester bond.

Headline Number Two: Adsorption conditions and
procedure
+ A batch adsorption procedure was followed in this
work, all experiments were performed in plastic
containers (50 ml), that were placed in a water
bath with shaker. The effect of the following
variable on polymer adsorbent efficiency were
evaluated: metal ion concertation (5 to 50.0 ppm),
pH values from 2 to 10, adsorbent dosage (0.01 to
0.2 g), adsorption time (1 to 30 min) and
temperature from 25 to 40 ®C. The adsorption
study was performed on Pb(ll) nitrate.
Determination of optimum
conditions:

Optimum adsorbent dosage

The dosage that provided the lowest residual
concentration of metal ion was chosen as an
optimum dosage. This was achieved by performing
the experiment on 10 ml of each Pb?* with a
concentration of 50.0 ppm, pH value of 6.3 for 30 min
and at room temperature.

adsorption

Headline Number Three: The final Results

In this work, three polymers (A, B and C) were prepared
by mixing various amounts of cellulose, B-cyclodextrin
and citric acid.

The polymers were used in water purification from lead
(1), the three polymers showed high adsorption efficiency
toward lead (ll). The optimized adsorption conditions for
polymers were determined.

The optimum adsorption conditions for polymer A were
polymer dosage 0.05 g, 15 minutes of extraction time at
room temperature (25°C) and a pH value of 8.0.

For polymer B, the polymer dosage was 0.2 g, 10 minutes of
extraction time at room temperature (25°C) and a pH value
of 8.0.

And for polymer C, the polymer dosage was 0.2 g, 10

minutes of extraction time, room temperature (25 °C) and pH
value of 8.0.
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Continuous Flow System ZnO-Based
Catalyst for Aqueous Chlorophenols

% MEDRC

Degradation with Direct
Solar Simulated
Hala Zeyad Aref Salah

Abstract

Water pollution has become a major concern that
motivates scientists to solve. This is due to the
tremendous pollutant sources and types that affect
the water quality. This work shows a safe method to
remave 2-chlorophenol (2-CP) pollutant from water,
and to avoid its hazards completely.

The method used in our study is photo degradation
using commercial ZnO nano-particles as the photo
catalyst. The continuous- flow reaction system was
carried under solar simulated light. The commercial
Zn0 nano particles were plated on a glass dish, and
characterized by scanning electron microscopy (SEM)
and X-ray diffraction (XRD). Under neutral
conditions, using 2-CP (40 ppm), pH = 6, light
intensity 100000 Lux (equal to daily average solar
light intensity), the results show 58 % 2-CP photo
degradation after one hour, 98 % photo degradation
after 3 hours, and 100 % photodegradation after 6
hours. The results were confirmed by UV-Visible
spectrophotometer and total organic carbon TOC in
treated water.

The study shows the feasibility of using the
photodegradation method to eliminate 2-CP from
contaminated water. Effects of different reaction
parameters, onto photo degradation reaction of 2-CP,
such as pH, light intensity, concentration of 2-CP, and
exposure time have all been studied. High
Performance liquid chromatography was also used to
study the 2-CP photo degradation.

Values of : Photo degradation percentage, turn over
number (TN}, turnover frequency (TF) and quantum
yield (QY) were all calculated as measures for relative
catalyst efficiency in the photodegradation process.
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Results & Discussion

Control experiments:

Protocantyst

Hloss
¥

S0k Dk

- ght the
adsorption of 2-CP on ZnO surface does not
significantly affect % loss value, but under light and
without catalyst existence, 30 % of contaminants will
degrade by photolysis. On the other hand, the
photocatalyst degraded about 60 % of contaminants
in one hour.

Effect of contaminant concentration:

70% 10pom 20 9pm 4Cppm 50 ppm

% photo: degradstion
2

52%

o% !
otal e =sUmin.te
* The % degradation changed with pH as: 5.2 > 3.5,
7.0 and 8.5 >10.5. At pH 5.2 and higher, acidity has
slightly effected the % degradation until it reached
10.5 where the % degradation sharply decreased.
This is due to the repulsion between negatively
charged phenoxide ion (which results from 2-
chlorophenol by the high NaOH concentration),
and the negatively charged ZnO surface. The value
of pH at Zero point charge for ZnO is 9. Therefore,
if pH value < 9 the ZnO surface is in the H*form
while if pH value > 9 the catalyst surface is
negatively charged.

reT— . . »_”y E
oo 4

Photodegradation with longer time:

50 min. 180 min 260 min
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This study aims to synthesis magnetic multiwalled
carbon nanotubes functionalized with chitosan, and
used for removal of nitrate from wastewater. The
resulting adsorbent characterized by TEM, ATR, XRD,
TGA and Raman analysis. This porous material
showed a very good thermal and chemical stability
and hence it can be used as perfect adsorbent to
uptake nitrate ions from wastewater.

The concentration of the nitrate in the filtrate was
determined using UV-visible Spectrophotometer. The
results showed that the resulting product has high
adsorption efficiency. Also, it showed strong
complexation properties with nitrate ions. In order to
investigate the adsorption efficiency for the
adsorption of nitrate onto magnetic multiwalled
carbon nanotubes functionalized with chitosan the
effect of solution conditions on each adsorption
process were studied. These conditions involve the
effect of contact time, pH value, temperature,
adsorbent dose and the initial concentration of
adsorbate.

The best equilibrium isotherm model for each
adsorption process was investigated according to the
value of the correlation coefficient 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 models. In addition, Van't Hoff plot
for the adsorption was investigated in order to
determine the values of enthalpy 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 the
adsorption followed Frenndlich isotherm and the
mechanism of the reaction followed pseudo first-
order kinetic adsorption model. The thermodynamic
parameters of the adsorption proved that this
process is endothermic (AH > 0) and spontaneous (AS
> 0). The synthesized adsorbent was also
regenerated, and the percentage removal before and
after adsorbent recovery is determined.
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Results & Discussion

Effect of the pH Value

In this study at low pH there was rise of the
adsorption capability for NO, . The adsorbent of
magnetic multiwalled carbon nanotubes (MWCNTs)
functionalized with chitosan has the maximum
amount of NO,  removal that is 96.54% at the
maximum pH = 2. This behavior is due to the excess
of protons in solution at this value of pH. This
increases the number of positively freighted sites on
adsorbent surface, which favor the adsorption of the
nitrate anions onto the adsorbent surface due to
electrostatic attraction to eash other. The acid-base
interaction between base nitrate and acid on the
surface of the adsorbent also favors adsorption
Effect of temperature on nitrate

adsorption

Temperature acts a critical parameter in every type of
adsorption operations. Adsorbent and nitrate
interplay temperature was appeared in Figure 3.9.
This figure shows that rising in temperature above to
the room temperature (25°C) has impact on reducing
the adsorption capability of adsorbent surface.
Reduce in eluting percentage maybe due to reduction
of the physical forces of attraction between the
nitrate ion and adsorbent.

Effect of the concentration of nitrate .

The impact of the concentration of nitrate on
adsorption capability was studied over wide range of
nitrate concentration with conserving other factors
like quantity of adsorbent, volume of solution,
adsorbent size, and solution pH as constant. Figure
shows that as the NO; concentration increases from
30-260 mg/L, the adsorption capability is rising from
9-68 mg/g. This may be due to gradual rise in the
electrostatic attraction between nitrate ions and the
absorbent desired active sites.

Recovery of nitrate and reusability of the
adsorbent

Recovery of nitrate from the adsorbent was achieved
at room temperature. The first step was filtration to
collect the adsorbent. The second step was washing
the adsorbent with 6M of HCI then washing with
deionized water, and finally left the adsorbent to
desiccate at room temperature for three days. 100 mg
of the regenerated adsorbent was added to a 10 mL
of 50 ppm of nitrate solution at pH 2 in order to
compare the adsorption capability of the regenerated
adsorbent with fresh adsorbent. Figure shows small
variations between the amount of nitrate ion eluting
after the first to the six regeneration of adsorbent as
shown in this plot. This is strong evidence that the
magnetic multiwalled carbon nanotubes (MWCNTs)
functionalized with chitosan adsorbent can be used
for several times.
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Results & Discussio

l. Morphological Analysis of polymers A and B

The SEM morphology showed that Polymer PAA-Lignin-A that
contains large quantity of Lignin shows surface covered with
high number of micro cavities which could be attributed to
porous polymeric network. While polymer PAA-Lignin-A has
more of a solid smooth surface as shown below.

In this study, two new copolymers from lignin, acrylic acid
and a cross-linking agent, N,N-methylenebisacrylamide, were
synthesized and evaluated as adsorbents for toxic metal ions
from contaminated water. The lignin used in this work was
extracted from liquid waste of olive industry (Zebar). The
adsorption efficiencies of the prepared two polymers toward
Pb(I1) was investigated as a function of adsorbent dose, metal
ion concentration, adsorption time, temperature, and pH
value. The adsorption parameters that lead to an excellent .
adsorption efficiency were determined. In addition, the two Experl me nta I
polymers showed medium to excellent extraction efficiencies
toward sixteen different metal ions present in a sewer
sample collected from Hebron Palestine.

The Acrylic Acid was polymerized and cross-linked
within
The high efficiency of the prepared polymers toward various Lignin that extractfzd from Zebar, Two ?Nere prepared'

: % i g copolymers PAA-Lignin-A and PAA-Lignin-B as shown in
metal ions could be attributed to the several coordination
2 % % 2 5 the followmg flgure Then batch extraction was used in
sites present in the polymers including aromatic, hydroxyl, o
carboxyl and amine. The adsorption efficiency reached about
90% for polymer PAA-lignin-A and 85.5% for PAA-lignin-B. n n oi
The grater efficiency of PAA-lignin-A could be attributed to nn
the higher porosity.
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The isotherm models that best fits the results were un (<] H H
investigated according to the value of the correlation
coefficient of Langmuir and Freundlich isotherm adsorption ““
models. The kinetics of adsorption were also investigated
using pseudo first-order and pseudo second- order models.
The results showed that, the adsorption follows the Langmuir ® 0\\5,
isotherm and the mechanism of the reaction is consistent o

with pseudo second-order kinetic adsorption model. (initiator)
l Od ct A 0 51000700 0
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1l._Determine the parameters that affect the removal

Contamination of water by toxic metal ions is of a great \ 4o, 1O,
worry due to their high harmfulness and carcinogenicity. C. b
Oll
ol efficiency of the two polymers
HO 0 The second objective of this study is to examine the

Scientists have been devoting a great time and effort
searching for new cost-effective natural based adsorbents

efficiency of Lignin based polymers as adsorbents for toxic
metal ions from wastewater. The effect of various factors

for these toxic metals.
Lignin[C4H,,0,(OCH;),] is an amorphous and a 3D
biopolymer It is one of the major by-product of olive
such as amount of adsorbent, the metal concentration,
contact time, temperature and pH value on the adsorption of
metals ions were studied and summarized in the conclusion.

industry. It is the second in abundance after cellulose , and
Conclusio

also the most abundant natural phenolic polymers in the
The observed results of this research include the following:

()I]
(Acrylic Acid) (cross-linking agent)

on
(Ligin)

world.

Lignin was chosen in this study for many reasons:

it's a safe byproduct, cheap and present in waste material
(zebar).Moreover ,unprocessed lignin is insoluble in many
solvents including water. Also it’s unique huge cross-linked
polymer, with several functional groups being very

useful for heavy metal adsorption.

Modifications of the Lignin structure provides better
stability and add various properties that allow better
performance of Lignin polymer composites structures

1) Over 90% removal efficiency of Pb (Il) was achieved using
0.05 g PAA-Lignin-A ,after a contact time of 10 min, at pH
8.5and temp of 30 °C, using Pb (I1) solution with initial

Several chemically modified Lignin polymers were concentration of 50 ppm.90% for polymer PAA-Lignin-A .

prepared and used in water purification in many previous 2) Above 85.5% removal efficiency of Pb (1) was achieved

studies. using 0.1 g PAA-Lignin-B , after a contact time of 25 min,

at pH 8.5 and temp of 40 °C, using Pb (l1) solution with
Specific Objective

initial concentration of 50 ppm.

6 3) The grater efficiency of PAA-lignin-A could be attributed
1) Extraction of Lignin from Zebar (olive industry liquid waste). to the higher porosity.
2) Synthesis and characterization of two new hybrid co- ! 4) All two polymers obey pseudo-second order model for

polymers | ? @’ adsorption kinetics, and obey Langmuir isotherm model.

3)Comparison of the efficiency of the two co-polymers for the 5) They have been successful in being as perfect adsorbents

adsorption of lead from contaminated. to uptake various type of metal ions from real sewer

4) Evaluate the possibility of using the prepared polymer for samples with removal efficiency ranges from medium to
excellent.

sewage treatment from toxic metal ions.
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