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Universities Research Commercialization  

Challenges and Potential  

Radwan Qasrawi 

Al-Quds Business Center for Innovation Technology and 
Entrepreneurship- Al-Quds University 

Email: radwan@staff.alquds.edu 

Abstract 

Commercialization of academic research has emerged as a serious science policy 

and strategy challenges. Universities are asked to deliver advance research 

inventions, while companies are facing challenges in sustaining their business. 

With no doubt, the integration between academic research and business will 

positively affect the economic growth.  

Commercialization entails many elements such as bringing new products or 

services to the market. Thus, it entails many key functions such as production, 

distribution, marketing, sales, and customer support in order to accomplish the 

commercial success of the new service to be available in the new market. 

Universities should have ecosystems to improve its department and research to 

business and patents fields. 

 Globally, universities ecosystems demand work on patent and research to 

business to develop one of its elements, which is decision aids. This element 

supports technology transfer offices TTO management when planning measures. 

These measures encourage academic patenting within universities, such as the 

social behaviors and interactions. 

Mainly, universities in developing countries including, Palestine still working on 

the development of their ecosystems. This limits the patent and research to 

business production. In addition, the main objective of research 

commercialization in Palestine targets Responsive Research, and TTO Technology 

Transfer Office that supports education, technological development and 

innovation. By expanding this research, it strengthens linkages between industry 

and other private sector actors.  
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 There are almost common problems in these universities that show a lack of basic 

ground for development and business experience. This refers to many reasons, for 

instance, there is a problem in defining the right measures that impact the 

process, which are monetary, non-monetary incentives and providing 

information. Then offer them to the right group such as scientist department at 

the right point of time. This illustrates the missing elements in this process, which 

makes it incomplete and effective. In addition, there is no cooperation between 

departments within the university, this limits the benefits and knowledge. 

Moreover, universities miss many of ecosystem components. For example, they 

don’t expand existing technology transfer offices TTOs as active stockholders in 

the university ecosystem, there is no financial support, social network, 

technology, national program and policies, research disciplines, human capital: 

entrepreneur and team. 

Al-Quds university is one of the acted and initiative universities in Palestine that 

start proposing stimulation of ecosystem in its place. It established the Al-Quds 

Business center for Innovation Technology and Entrepreneurship to cover the 

ecosystem missing components. For example, it expands the existing of 

technology transfer offices TTOs as an active stockholder in the university 

ecosystem. Besides, it provides financial support, social network, technology, 

national program and policies, research disciplines, academic entrepreneurship.  

Developing TTOs in Al-Quds University helps us to improve university current 

situation, and have more aid pro-active management in knowledge-intensive 

organizations, and invests more searches. Besides, it helps analyzing the 

surrounded environment (economy, technology, society) before taking the final 

decision. This expands the number of patents, and generate the university 

network and connections.  Thus, we have more interactions between the 

university’s departments, besides fostering university–industry cooperation and 

academic spin-offices. The university connects with several universities within a 

region and outside it to gain more understanding through raising awareness, 

facilitating communication, promoting coordination, and mitigating conflicts. 

The establishment of a Technology Transfer Office bridges many important 

techniques. If the responsive researchers perform newer ideas, and inventions, 

then new business ideas will arise and new employment opportunities for the  
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Palestinian youth will be open consequently. On the other hand, the concept of 

innovation became the competition between companies and industries.  

Any company seeking for innovation and new knowledge are trying to exploit 

knowledge and technology in the form of partnerships, linkages, joint venture, 

technology and knowledge transfer and other forms of collaborations to achieve 

common interests of both partner’s universities and companies.  

Moreover, if we come to realize, Palestinian economy, Al-Quds University is in the 

need for resources support to transfer the documented knowledge in universities. 

It must be innovated marketed as a form of product, software, books and in a 

form of ideas. With this mentioned it would bring to Palestinian universities 

support and encourage new ideas. To overcome this challenge, Palestine will need 

to develop a partnership between society components in order to develop the 

socio-economic system and create a strong economy. This transformation will 

lead to the social impact by growing and providing a local financial impact in form 

of money, careers and knowledge. Furthermore, TTOs shapes identity with 

university academies and management.  

In conclusion, the creation of a sustainable commercialization of research results, 

TTOs, presents the innovation ecosystem that gathers companies, experienced 

leaders, investors et.. the environment includes new companies with wealthy 

business experience, and access to capital that supports innovation in the early 

stages of growth. We consider education, entrepreneurial culture, and personal 

formation, on each stage of development of eco-innovation models. Meanwhile 

development models should work in innovative eco-systems, and functional 

complex that creates competitiveness.  
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Entrepreneurship in Palestine Technical University – 

Kadoorie (PTUK) 

Innovation and Educational Technology Center (IETC) 

Amjad Almasri 

Director of Innovation and Education Technology Centre, PTUK 

Email: amjad@almasri.me 

 

Abstract 

Innovation and Educational Technology Center (IETC) at Palestine Technical 

University - Kadoorie (PTUK), works to implement activities and projects aimed at 

developing students’ skills and providing them with the necessary capabilities to 

convert their entrepreneurial and scientific ideas into real projects. 

IETC established Rae3 Program in 2016/2017 academic year (Rae3=Wonderful) to 

foster entrepreneurship and innovation. Rae3 is an annual program includes: 

training students on 21th century skills, generate ideas, build the business model 

and the business plan for their projects, connecting them with related institutions 

for more consultation and experience and sometimes for fund. Rea3 online 

platform also established to facilitate follow up and manage the registered 

projects by students and provide them with guidance notes. 

IETC, within Rae3 program succeeded in helping some students to start up their 

own business, however we consider the process is in the beginning and face some 

challenges. 

In addition to Rae3 program, IETC implements joint projects with some institution 

supporting innovation and entrepreneurship.  

IETC participate in Fostering Entrepreneurship in STEM (Erasmus Plus Palestine) 

and participated in creating and teaching "From Idea to Start up" elective course 

for the engineering students in PTUK. 
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Building a Culture of Entrepreneurship & Innovation: 

Placing students at the heart of the ecosystem to 

develop 21st century graduates 

George Yerousis 

 Director of Innovation & Entrepreneurship Unit, Birzeit University 

Email: gyerousis@birzeit.edu 

 

Abstract 

In order for institutions of higher education to be powerhouses of knowledge with 

marked impact on the economy and the wider society, they have to be aware of 

and address constant shifts in political, social, economic, and environmental 

landscapes.  Universities cannot exist in isolated spheres of academic work and 

rigor - but are obliged to be socially engaged and ensuring that their research, 

innovations, and approaches to teaching, learning, and coursework make 

sustainable contribution to communities - moving beyond economic benefits that 

are reaped from creating jobs and income – to proactively closely connecting with 

industries and communities – keeping abreast of the challenges that are faced by 

them – and working hand-in-hand with them to develop and implement creative 

solutions. 

That’s why every single person belonging to a university community – whether 

being a student, a faculty member, or administrative support staff, has to 

innovate: they need to know how to spot and uncover opportunities that others 

do not see, they need to know how to iterate ideas forward turning them into 

long-lasting impact, they need to know how to network minds in non-traditional 

ways – using divergent thinking - in order to solve problems that are intricate and 

complex. 
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Creating and nurturing an internal culture of innovation – entrepreneurship and 

entrapreneurship - is one of the top priorities for Birzeit University as it tries to 

keep pace with the ever-changing needs of society and economy.  Amidst an era 

of rapid socio-economic pressures and stagnant political outlook, the university 

recognizes that it needs to be adaptable and resilient so that it can substantially 

contribute to national job creation as well as help drive growth across all industry 

sectors and at the same time help improve lives and the well-being of local 

Palestinian communities and the wider society.  This means that equipping 

students with mainstream formal education is no longer sufficient to qualify them 

to meet the significant shifts that are happening in the graduates’ skill set 

requirements driven by the evolving knowledge economy.  Beyond technical skills 

and formal qualifications, employers are increasingly seeking graduates with a 

complex mix of cognitive abilities (creativity, logical reasoning, and critical 

thinking) and strong leadership traits including emotional intelligence, excellent 

communication, perseverance, teamwork, confidence and persuasion and other 

social skills – so as to meet the rigorous demands of the competitive workplace.  

Furthermore, students and graduates need to have an enterprising mindset with a 

propensity to focus on opportunities rather than barriers, possibilities rather than 

limitations, acting and making a difference – i.e. being changemakers - rather than 

complaining about problems and constraints.   

In order to realize this mandate, Birzeit University believes that it needs to re-

invent itself at many levels - making innovation and entrepreneurship a part of 

the DNA and fabric of the institution – and making sure that the educational 

journey for the students is both inspirational and life-changing in terms of 

propelling them onto successful and rewarding career paths. 

Launched in March of 2017, the Innovation and Entrepreneurship Unit (IEU) in 

Birzeit University is a bold new vision that fosters an active campus of innovators 

(students, faculty, and staff) – one that this competitive in promoting research 

and knowledge transfer and exchange, and at the same time, a campus that 

provides a rich and engaging students’ experience through skills enhancement 

and meaningful, structured, and reciprocal university-community engagements.  

The unit provides an open innovation platform and a hotbed for students, faculty, 

and staff to co-create and collaboratively work on new ideas and design and  
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implement initiatives that bolster the university’s internal entrepreneurial 

ecosystem.  Physically, the IEU operates out of the blue dome building on BZU 

campus -  the premises of which houses a student-centered faculty-enabled open 

co-working space, a vibrant community of peer and mentor-support, several  

innovation labs, university-community engagement programs (and social-action 

projects), student-led initiatives, an incubator program (that helps students propel 

their social and business ideas as far as they can go), and a co-curricular 

Leadership and Active Citizenship Program.  The IEU is unique in its accessibility 

and cross-disciplinary collaboration.  It is open to any student, faculty member or 

staff or CBO to connect, ideate, prototype, and launch initiatives – whether being 

social, environmental, business, educational or a mix of all. 
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Entrepreneurial Opportunities in Desalination - 

Case of Palestine 

A. Rasem Hasan 

Director of Water and Environmental Studies Institute, 

An-Najah National University, Nablus, Palestine 

Email: mallah@najah.edu 

 

Abstract 

Water shortages in Palestine and other places in the world urge the replacement 

of freshwater demand of agriculture and potable water with alternative sources. 

In the West Bank, several shallow to medium in-depth wells in the north eastern 

aquifer are polluted with high nitrates and fecal coliforms levels, while the deep 

produce hard water. Jericho governorate, with its wells in the eastern aquifers, its 

water was mostly characterized as brackish and hard, with increasing trend of 

nitrate levels. In addition, Gaza has all its well heavily polluted with high nitrates 

and chlorides levels, in addition to some with pesticides. The three mentioned 

governorates have a50% population of Palestinians in the West and Gaza, with 

major agricultural activities and food supplies to the Palestinian people. So far, the 

only available water treatment option is reverse osmosis (RO) with disinfection 

with several private plants implemented in Gaza and Jericho. RO has an advantage 

of producing water with the desired quality, but major disadvantages as high 

energy demand (3-10 KWh/m3), and around 80% water recovery that leaves 

around 20% as brines for disposal. Such an issues urges entrepreneurs with water 

and environmental sciences and engineering backgrounds to seek solution of 

water treatment technologies, that is robust, inexpensive, easily operated, meets 

the required quality, and with low energy demand. A water treatment method 

based on innovative capacitive electro-dialysis (CED) was developed through the 

second Palestinian and Dutch Academic Cooperation Program on Water 

(PADUCO2). A pilot scale model was used. The pilot setup was designed to treat  

 



Oral Presentations 

14 Second MPWR2019 

 

 

water for irrigation and drinking water purposes. The pilot CED device can be set 

to produce water with the required quality based on the purpose of use, and in  

this way a decrease in energy consumption can be achieved to make it 

competitive to traditional reverse osmosis systems and without affecting the 

quality of water, need for further treatment, and production of brines. For the 

purpose of testing the device, a sampling campaign for brackish water in Jericho 

was conducted in March 2018. Several samples were collected from groundwater 

wells and analyzed for salinity levels and heavy metals, in addition to the available 

water quality data from PWA’s water information system, water quality maps for 

Jericho was produced and showed the need for proper water treatment to sustain 

people and agricultural needs. Parallel to the technical part of the project, 

entrepreneurial opportunities in water desalination in Palestine were also 

investigated and showed the need for investment in the sector through research, 

piloting, setting business plans, initiating startup activities, and also the need for 

incubators to guide and provide logistic supports to young entrepreneurs to 

create business in the desalination field. 
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Safe Recycling of Hazardous Liquid Waste as a Tool 

to Avoid Water Contamination 

Amer EL-Hamouz , Omair Al-Nabulsi 

An-Najah National University 

Email: elhamouz@najah.edu 

 

Abstract 

Until now, liquid hazardous wastes from generators in Palestine are still not dealt 

properly as they are either disposed into municipality main sewage network or 

thrown into wadies. Due to strict environmental regulations posed on 

Pharmaceutical companies, they send their liquid hazardous waste to treatment 

companies in Israel.  Universities do separate and store their hazardous waste into 

small containers collected by local municipalities for final disposal. Amount of 

generated liquid hazardous wastes is still not known but still huge enough, hence 

essential safe and economical ways of disposing them is needed to protect ground 

water and environment.   

From a chemist's point of view, it is feasible to reduce the volume or the 

hazardous characteristics of many chemicals by conducting reactions and other 

hazard reduction procedures in the university/industry laboratories. It is 

becoming increasingly common to include such reactions as the final steps in an 

experimental sequence. Such procedures, as part of an academic or industrial 

experiment, usually involve small amounts of materials which can be handled 

easily and safely by laboratory personnel. Performing a hazard reduction 

procedure as part of an experiment has considerable economic and 

environmental advantages by eliminating the necessity to accumulate, handle, 

store, transport, and treat hazardous waste after the experiment. Furthermore, 

the laboratory professional who generates the potential waste often has the 

expertise and knowledge to safely handle the materials and perform hazard 

reduction procedures. 



Oral Presentations 

16 Second MPWR2019 

 

 

Keeping up-to-date chemical inventories can also reduce the in-laboratory 

hazards by simply reducing the quantity of hazardous material on-site. From the 

hazardous waste inventory study carried out by EL-Hamouz (2010), it was 

estimated that universities undergraduate labs produce yearly around 4400l of 

hazardous waste.  

There are various methods for physical and chemical treatment of hazardous 

wastes, as well as methods for recycling, reclamation, and recovery of valuable 

materials contained in the waste. These methods include neutralization, 

oxidation-reduction, distillation, digestion, encapsulation, and several forms of 

thermal treatment. While the expense and practicality of these technologies is 

largely based on the specific nature and volume of the material, treatment or 

recycling is preferable to incineration for some hazardous wastes. For example, 

high- and low-pH wastes may be neutralized, resulting in treatable wastewater 

and salts. Incineration of mercury and other toxic metals is restricted; recycling, 

recovery, or encapsulation is environmentally preferred.  

Therefore, this project will focus on ways of treating/recycling these hazardous 

liquid wastes for further uses.  University labs will be taken as a cases study, but 

the project will target liquid hazardous waste generated from Palestinian 

Industrial sector. The project aims at preventing hazardous liquid waste to be 

thrown into main sewage system and treat the waste in safe and economical way 

for further use.    
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Efficiency Assessment of Water Providers Based on 

the Installation Scenarios of Prepaid Meters Using 

DEA Approach 

Abdullah Murrar1, James Rodger2 

1
PhD Candidate, Indiana University of Pennsylvania, & Arab 

American University. 
2
Indiana University of Pennsylvania, MIS and Decision Sciences, 

Eberly College of Business & Information Technology 
 

Email: Abdullah.murrar@gmail.com 

 

Abstract  

In recent times, a momentous increasing in the installation of prepaid meters to 

the customers for either new water connection or for replacement of current 

postpaid meters with prepaid system. This research evaluates firstly, whether 

there is a significant difference in the performance of the Palestinian water 

providers based on the level of installation the prepaid meters. Secondly, 

calculating the efficiency scores using Data Envelopment Analysis based on the 

scenarios of prepaid level. The multivariate analysis shows that there are 

significant differences in the non-revenue water and debt collection performance 

indicators of water providers based on the prepaid meter installation. A 

correlation analysis demonstrates that there is negative significant relationship 

between the roll-out of prepaid meters, and the performance indicators of non-

revenue water, per capita consumption, financial loss, staff inefficiency and water 

intermittent in summer season. The “DEA” results reveal that minimum cost, 

maximum debt collection efficiency, and maximum number of served population, 

can be achieved through restructuring the water providers by changing their size 

to medium size and changing their current meters to prepaid system, other things 

being equal. 
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Water purification from nitrate ions by 

electrochemical reduction on modified 

nanocomposite electrode catalysts 

Heba Nassar, Hikmat S. Hilal and Ahed Zyoud  

Chemistry, An-Najah National University, Nablus, Palestine   

Email: hiba7n@hotmail.com 

 

Abstract  

 Purification of water from the hazardous nitrate ions is being studied here. The 

electrochemical reduction study of nitrate is underway in an undivided 

electrochemical cell. Different nanocomposite electrodes have been prepared, 

modified and examined such as: FTO, graphite/FTO and Cu/graphite/FTO, 

MWCNT/FTO and Cu/MWCNT/FTO (Where: FTO is fluorine doped tin oxide 

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

The electroreduction has been performed at relatively low working potential (~ -

1.8 V) which is much lower than other literature reports.  This shows the 

advantages of our work compared to others. Removal of ~75% of nitrate during 

the first 120 min, has been observed, which is another virtue for this work. 
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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 
 

Ghadir hanbali1, Shehdeh jodeh1, Othman hamed1, Roland bol2 

 

Chemistry, An-Najah National University, Nablus, Palestine
1 

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

2 

Email: g.hanbali@najah.edu 

Abstract 

In the present study, monitoring of seasonal variations in the concentrations of 

heavy metals (Pb, Fe, Mn, Co, Cd, Cu, Cr, Fe) and Na in the Jericho well during the 

year 2018-1019. For this purpose, sample was collected from fourteen selected 

study sites during two seasons i.e. summer (September) and winter (March). The 

concentration of heavy metals in the water samples was measured by ICP-MS. 

Results have shown varying in the heavy metal levels from high concentration 

during summer and low concentrations during winter season. 

 The concentrations of Co, Cu, Cr, Ni, Cd and Mn were found to be under the 

allowable limits of EPA and WHO. Elevated concentrations of Fe were found at all 

Jericho well. Also, high concentrations of Pb were found at Al Masri, Savica, 

Mnasrah, Dawudi, Mkarkar and AL Qutob wells. High heavy metal concentration 

during summer may be refer to elevated water temperature which rise metal 

toxicity.  

Jericho water wells is relatively saline and has been verified by analysis. The 

results indicate that sodium concentration is high in all wells. Therefore, the focus 

of this study will be on trying to solve this problem by preparing multiwall carbon 

nanotube functionalized with hydroxyl amine, cystine and hydrazine. The final 

products were characterized by Fourier Transform Infrared Spectroscopy (FTIR), 

Ramman spectroscopy, Scanning Electron Microscopy (SEM), Transition Electron 

Microscopy (TEM), Brunauer–Emmett–Teller surface area analysis (BET), and  

thermogravimetric analysis (TGA), Vibrating Sample Magnetometer (VSM).  

https://www.researchgate.net/institution/Forschungszentrum_Juelich/department/Institut_fuer_Bio-und_Geowissenschaften_IBG
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Batch adsorption studies were conducted to study the effects of pH, temperature, 

time and initial concentration of metal. Adsorption isotherm, Kinetics and 

thermodynamics studies also conducted. Optimum pH for the present work was 

nearly at 8 for three adsorbents after short time at room temperature. The 

adsorption followed Lamgmire isotherm model with pseudo-second order. Flame 

Atomic absorption and flame emittion spectroscopy were used to measure the 

concentration of metals in water. 
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Metals content, occurance and Distribution in soil of 
Al-Qilt catchment. 

 
Hanan Harb, Shehdeh Jodeh, Abdel Alfattah Hasan 

An-Najah National University 

Email: hanan.harb87@hotmail.com 

 

Abstract  

Heavy metals pollution in Palestine soils was ignored for decades; anthropogenic 

pollution of soil has negative effect on the environment and human life. 

Determination of elemental background and identifying the anthropogenic 

pollution in Palestine soils will help in screening the anthropogenic metal-based 

pollution. 

The objective of this research was to make an elemental background for soil’s 

analysis in Palestine because there is no elemental background for soil’s analysis 

in Palestine or Arab world, and there is dependence on the world reference, but 

there is different of the soil nature in Palestine or Arab world with other soils, and 

to study the pollution origin in soil of Al-Qilt catchment. 

 Soil samples from pristine areas of Al-Qilt catchments were analyzed and 

assessment of their content for heavy and trace metals. The sources and impact 

of anthropogenic pollution in Al-Qilt catchment soils were also discussed. 

Samples a-long Al-Qilt catchment were collected. Then were digested by aqua 

regia, and analyzed by using BCR fractionation method. 

Data were analyzed by computing the correlation coefficient of heavy and trace 

metals, and graphed against Al and Fe as reference elements to facilitate the 

comparison between Al-Qilt sites. Fe was chosen as elemental normalizer, based 

on the higher values of correlation factor (R2) compared to Al. This allows 

identifying the trace metal as a man-made pollutant, then the Enrichment Factor 

(EF) was calculated, this lead to identification of anomalous metal concentrations 

that have an anthropogenic source. 
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The elemental background concentrations of anthropogenic pollution in the soil 

of Al-Qilt catchment were determined and compared to the continental crust 

values. 

Results showed that metal/Al and metal/Fe normalization for Ti, V, Mn, Co, Rb, 

Ag, Li, B and Be were used as anthropogenic pollutants for most of Al-Qilt sites, As 

comparison the Fe was found to be the best elemental normalizer, The EF 

calculation showed that Pb had the highest value of trace metals in Ramallah and 

Stone cut areas, and there was a moderate values for Sn and Ag in Sweanit and 

Sultan respectively. 

Sources for pollution in Al-Qilt catchment, from heavy metals concentration in the 

soils of Al-Qilt catchment are higher than the average values of continental earth 

crust, and thus such heavy metals are considered as soils’ contaminants and they 

affect the surface and groundwater, and ultimately the people in the surround. 
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Photocatalytic degradation of imidacloprid 

insecticides by Al-doped ZnO under solar light 

radiation. 

Doaa Seder, Ahed Zoud and Hikmat S. Hilal 

Chemistry, An-Najah National University, Nablus, Palestine 

E-mail: doaasiderchemist@gmail.com  

 

Abstract 

ZnO nanoparticles were modified by doping with Al in different molar percentage. 

The photocatalytic activity of different systems was studied against imidacloprid 

insecticide which is highly used in agriculture sector in Palestine. The presence of 

Al shows no effect on ZnO band gap which has been measured by UV-Vis 

absorption and luminescence emission spectroscopy. The value is (3.2-3.3 eV). 

However, the increase of Al content shows depression effect on photocatalytic 

activity of the catalyst which reaches zero percentage at 10% of Al. The rate of 

degradation reaction also decreases as Al% increases. The depression in activity 

and rate were explained by catalyst surface charge, based on zero-point charge 

measurement for the catalyst systems.  At Al% is more than 6%, the zero-point 

charge value shifts from 7 to 9. The results show that using pristine ZnO nano-

particles is advantageous over the Al-doped ones in photodegradation of 

imidacloprid insecticide in contaminated water. 
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Synthesize and Characterization of Cellulose 

Derivataized with an Aromatic Amine and 

Application in Waste Water Purification 

Bahia Abu Leil, Ahmed abu obied, Othman Hamed 

An-Najah National University 

Email: Bahia_Abu_Leil@hotmail.com 

 

 

Abstract 

A cellulose 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 (III) and Cd (II) 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 approximately twenty metal ions present in the sewage sample.  

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 toward the metal ions. The 

thermodynamic analysis results (The Gibbs energy (ΔG0), enthalpy (ΔH0), and 

entropy (ΔS0) 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 Langmuir isotherm model. 

 



 

Second MPWR2019 25 

  

 

 

Poster 
Presentations 

 



Poster Presentations 

26 Second MPWR2019 

 

 

Purification of Water in Palestine from Persistent 

Pesticides using New Synthesized Cellulose 

Nanopartices 

Bayan Khalaf, Shehdeh Jodeh, Othman Hamed 

An-Najah National University 

 

Abstract 

The purpose of this research is to develop several new synthesized adsorbents of 

Nanocellulose based derivatives modified with suitable chemical reagents 

including Furan-2-carbonyl chloride, Pyridine-2,6-dicarbonyl dichloride, 2-amino 

Pyridine or 2-Pyridinecarbonyl chloride, in order to remove different persistent 

pesticides (such as difenoconazole, oxadiazon, endosulfan and malathion) from 

water to drinkable degree. Another approach will also be considered for removing 

pesticides from water is by using a membrane made from functionalized cellulose. 

In this project both approaches will be evaluated and comparison of the efficiency 

of both techniques will be determined.  

We will design a mini-level laboratory station to verify the effectiveness of this 

new method, through the knowledge of the amount of each pesticide before and 

after the treatment. 
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Clay-supported sensitized nano-ZnO in 

photocatalytic degradation of aqueous 

halophenols using direct solar light 

Sarah Asaad, Hikmat Hilal, Ahed Zyoud  

An-Najah National University 

 

Abstract 

Among the various known types of pollution, water pollution is of a great concern 

since water is the prime necessity of life. Only 0.02% of the total water on the earth 

surface is suitable for drinking. Increased industrial, agricultural and domestic 

activities have resulted in wastewater containing different of toxic pollutants. A 

number of methodologies with varying degrees of success have been developed to 

manage water pollution.  

This work describes the adsorption and photo catalytic degradation of aqueous 2-

chlorophenol (2CP) contaminant using nano sized ZnO semiconductor photo catalyst. 

The ZnO particles are trapped into solid natural clay particles, producing a new highly 

active and easy to recover ZnO catalyst system. The degradation was performed 

under direct sun light. This research investigates the effect of sensitization on the 

photocatalytic efficiency. The prepared ZnO and prepared ZnO/natural clay systems 

were characterized by several methods, such as FT-IR, UV-Visible, Photoluminiscence, 

SEM and XRD which confirmed the ZnO formation in the composite catalyst. High 

Performance liquid chromatography was used to study the 2-chlorophenol adsorption 

and degradation. The results showed that the 2CP photo-degradation on the 

sensitized ZnO/clay occurred with highest activity (~64% + 0.01) loss of 2CP compared 

with ZnO/Clay composite catalyst (~56% + 0.01) loss of 2CP under direct sun light 

under natural conditions. Effects of different reaction parameters onto photo 

degradation reaction of 2CP by natural clay/ZnO catalyst have also been studied. The 

ability of catalyst recovery and reuse in photo-catalytic reactions was also studied, the 

recovered catalyst showed loss efficiency (~41%) of 2CP. Attempts were made to 

regenerate efficiency of recovered catalyst by adding new dye molecules. When 

calculating relative catalytic efficiency, in terms of turnover number, all recovered and 

regenerated catalysts maintained original efficiency of fresh samples 
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Abstract 

Waste waters are being treated in Palestine at large scale in treatment stations in 

different areas. The stations use primary and secondary treatments for water, and 

the resulting water may still include different types of soluble organic 

contaminants. The produced waters are therefore unsafe to use by either humans 

or animals.Treatment of water by several methods such as chlorination, 

peroxidation, ozonation and UV radiation is being used globally.However, all these 

are costly. In our project we use direct solar light to photodegrade remaining 

organic contaminants of the treated water.Activated carbon supported ZnO 

(AC/ZnO)is used as photodegradationcatalyst. This method is safe as the organic 

materials are expected to be converted into safe mineral compounds. We have 

seen promising results. We found that the organic compounds exist in the treated 

water in concentrations up to 30 ppb.  Out of these organics, 80% have been 

totally degraded leaving no organic traces, as confirmed by total organic carbon 

(TOC) analysis. We have studied different parameters(such as catalyst amount, 

temperature, pH and time) to find out the reaction optimum parameters. The 

results show that using0.2 gZnO per 100ml of wastewater,at pH 5.5 for 2 h give 

best results. Degradation efficiency was studied using UV / visible spectroscopy 

and TOC.The current stage of the project involves photo degradation using the 

supported system Ac/ZnO. The goal is to enable recycling of the catalyst for 

multiple reuse. 
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Abstract 

Cellulose is a widely available natural product and has unlimited number of 
industrial applications. Various functionalities could be added to the cellulose 
backbone each serve certain commercial application.  
In this work cellulose extracted from olive industry solid waste was converted to 
cellulose dialdehyde by oxidation with sodium periodate then reacted with the 
two fatty amines N-methyl decylamine and dodecyl amine, to form cellulose fatty 
imine which converted to cellulose fatty amine by reaction with NaBH (OAC)3 and 
sodium borohydride. The produced cellulose fatty amine showed plastic behavior.  
The structures of the prepared cellulose aldehyde, cellulose fatty amine were 
investigated by FT-IR and Scanning electronic microscope (SEM). Several solutions 
of both cellulose fatty amines and cellulose triacetate with various rations were 
prepared and casted into films. The films morphologies were investigated by SEM, 
the SEM images showed excellent distribution of calluses fatty amine and 
cellulose acetate with strong bonding. 
The produced films were clear and transparent. Various physical properties of the 
films such as tensile strength, Elongation, softening temperature (Tg) were 
evaluated. 
The results showed that the film could suiatbe for food and drink warping. The 
antimicrobial activity of the produced films were evaluated against three types of 
bacteria two gram negative and one gram positive. 
Both polymers showed excellent activities after 24 hr. against gram negative 
(klebsiella pneumonia, E. coli), the activity reached about 99 % and medium 
activity against the gram positive bacterial (staphylococcus). 
The ability of the film to absorb nitrate ions from water was studied but the film 
showed no efficiency toward nitrate ion. 
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Abstract 

Phtodegradation is one of the most useful water purifications means as it involves 

at a later stage the mineralization of chemical or pollutant contaminants within 

the water. Photo catalytic activity using titanium dioxide TiO2 utilizes the longest 

wavelength located at the end of ultraviolet.  In this work water was purified from 

negative and positive bacteria by complete mineralization using TiO2 of both types 

(Rutile and Anatase) using UV tail in solar simulated radiation. The results 

obtained revealed the high efficiency of TiO2 (Anatase) in the destruction of 

bacteria and mineralization. This catalyst was able to destroy the bacteria G +ve S. 

aureus and baptized after exposure to 4 hours of light.  The catalyst also proved 

its ability to inhibit bacteria in the dark but to a lesser extent than under radiation.  

It is therefore recommended to expand the present study and include other types 

of biological pollutants. Study of other factors that might optimize the photo 

mineralization reaction. 
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Abstract 
 In this study, Polyacrylic Acid with amide crosslinked (PAA) was decorated with 

Silver Nanoparticles (NPs). The resulting polymers PAA and PAA with silver NPs 

(PAA-Ag) were characterized by IR spectrophotometer. Both were used as 

adsorbents for Lead(II) and 5- Fluorouracil from aqueous solutions. The 

adsorption efficiency of each adsorption process was investigated as a function of 

adsorbent dose, adsorbate concentration, contact time, temperature and pH 

value. 

Tendency of prepared PAA-Ag for extracting Pb(II) from water was evaluated and 

compared to PAA. It was observed that adsorption of lead on PAA-Ag and PAA 

was affected by the amount of PAA-Ag until the equilibrium level. The optimum 

pH value for lead adsorption was 7.33 and 4.7 for PAA-Ag and PAA respectively 

and the equilibrium was established within the first 10 min adsorption was done 

at room temperature. It was found that Lead adsorption kinetics has followed 

pseudo-second-order. Experimental data were analyzed using two model 

equations: Langmuir and Freudlinch and it was found that the data fitted well with 

Freundlich isotherm model. 

Meanwhile, PAA-Ag was used as adsorbents for the removal of 5-FU from 

aqueous solution. The concentration of 5-FU in the supernatant was measured by 

UV-vis spectrophotometer. It was observed that adsorption of 5-FU was affected 

by the amount of PAA-Ag until the equilibrium level. The optimum pH value for 5-

FU adsorption was 8.18 and the equilibrium was established in 5 min. It was also 

evident that the adsorbed 5-FU was decreasing as the concentration of 5- FU was 

increased in solution. It was found that 5-FU adsorption kinetics has followed 

pseudo-second-order. And it was found that the data fitted well with Langmuir 

isotherm model. 
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Abstract 

Three polymers of crosslinked cellulose and β-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-β-cyclodextrin polymers toward Pb(II) 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 β-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 (II). This could be due to the availability of 

carboxyl groups. 


