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MEDRC program was under the title “Scholarship Program- Palestinian Water Authority, 

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

(MEDRC). The main juristic justification for MEDRC is to focus on priority research, training 

and communication needs. As a result, each year, the Center will reevaluate its overall 

program, to continually enrich its activities and maintain close proximity to the changing 

needs of the desalination technologies. Each year a revised Program Framework and Profile 

(PFP) will be presented to the Research Advisory Council (RAC) for their review and their 

input for the technical agenda of the upcoming year. The MEDRC-PWA CoE Scholarship 

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

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

program is to allow students to gain skills and expertise to make a long term contribution to 

the further development in water management, desalination and water reuse activities in 

Gaza and the West Bank. MEDRC has developed a MEDRC-Palestinian Water Authority 

(PWA) scholarship program for Palestinian students to obtain M.Sc degrees at universities in 

the Palestinian territories: Gaza and the West Bank. The study focus should be engineering 

related to the fields of desalination, environment and water reuse. MEDRC program funded 

207 students through Palestinian Water Authority in the period 2011-2018.  

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

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

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

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

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

(RAC) for their review and their input for the technical agenda of the upcoming year. 

Objectives of MEDRC: 

1. Decrease the cost of desalination. 

2. Develop productive partnerships and cooperation.  

3. Develop sustainable desalination technologies. 

4. Improve communications in the desalination community.  

5. Develop human resources for application of desalination and foster international 

cooperation in research activities, particularly among regional experts. 

6. Utilize limited regional and international research resources . 

7. Maximize technology transfer 
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Effluent Effluent
7.4 0.9 8.4 0. 1 7.3 0.8 6.0 0. 0

EC (µS.cmˉ¹) 1257 11.5 650 0 48 2106 11.5 1003 6 52
TDS (mg.Lˉ¹) 627 6 320 0 49 1053 6 500 0 53
SS (mg.Lˉ¹) 2.4 3 2 0 17 81 36 4 0 95

7 10 5.5 3.5 21 117 57 7 0 94
COD (mg.Lˉ¹) 188 16 63 21 67 282 4 167 4 41

BOD (mg.Lˉ¹) 43 10 33 1 23 71 21 55 3 23

(mg.Lˉ¹) 13.5 0.6 3 0.4 78 19 5 14 3 26

(mg.Lˉ¹) 124 1 72 13 151 0 99 0 34

(mg.Lˉ¹) 38 43 10 0 74 43 26 14 2 59

(mg.Lˉ¹) 70 4 60 138 3 129 12 7

4
3 (mg.Lˉ¹) 39 0 0 0 100 61 2 7 0.5 89

Cl mg.Lˉ¹ 62 26 39 6 37 89 88 36 26 60

3

(mg.Lˉ¹) 4.4 0 0 0 100 24 0 0.4 0.3 98

Effluent

7.6 ±0.06 7.6 ±0.06 7.4 ±0.06 7.6 ±0.06

1160 ±6 1160 ±6 1140 ±6 1130 ±6

580 ±6 580 ±6 570 ±6 560 ±6

0±0.06 3±0 0±0 0±0

32±2.4 53±9.2 48±7 68±26
0±0 0±0 0±0 0±0

Volume  L TDS   mg/l TSS   mg/l Turbidity 

0 7.2±0.2 1630±10 810±10 88 44±5 240±30 125±25

20 7.9±0.2 1400±5 700±10 0 0 195±25 92±10

50 7.6±0.2 1300±5 650±10 0 0 173±10 84±10

100 7.5±0.2 1260±5 630±5 0 0 153±10 74±10

200 7.4±0.2 1250±5 620±5 0 0 135±5 62±5

400 7.4±0.2 1200±5 590±5 0 6±0.1 22±5 15±5

800 7.3±0.2 1180±5 590±2 0 3±0.1 13±2 10±2

15800 7.6±0.1 1280±2 640±5 55±0.5 79±0.5 500±5 255±5

15900 7.5±0.1 1220±2 610±5 17±0.5 20±0.5 358±5 189±20

16220 7.0±0.1 1430±2 670±5 62±0.5 91±0.5 450±5 231±15

16700 7.0±0.1 1320±2 670±5 8±0.5 2±0.5 413±5 213±5
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Efficiency of Magnetic CoFe2O4 Supported on Graphene for Removal of Cyanide from 
Wastewater

1

1

Research Background: Different pollutants from industries leach every day to soil and ground waters without treatment. This will lead to different health problems to both human
beings and animals. Cyanide is a very toxic compound that is released into the environment through the effluents of industrial activities such as metal plating, electronics, photography,
coal coking, plastics, chemical fertilizer and mining. Cyanide is included in the priority list of hazardous substances and has adverse health effects on people as well as other living
organisms. Exposure to small amounts of cyanide can be deadly irrespective of the route of exposure

Methodology: (i) Synthesis of CoFe2O4 Nanoparticles (ii) Synthesis of GO-CoFe2O4 Nanohybrids (iii) This work is focused on the synthesis, characterization and applications of a 
Modified Magnetic- CoFe2O4 Graphene oxide Nanohybrids (MGONH). This product of (M- CoFe2O4/ GO) can be synthesized by mixing of Iron(III) Chloride Hexahydrate and Cobalt(II) Chlo the 
solution of colloidal graphene oxide and stirred for 30 minutes. The interaction was continued for the same duration for five minutes and then cooled to the temperature of the room which 
was 25C. The particles of nanohybrid were separated with a magnetic and cleaned with extra acetone and water. The precipitates were dried at room temperature for a day. (v) (SEM) 
technique was used to examine the Modified Magnetic- CoFe2O4 Graphene oxide. (vi) The thermal stability of Magnetic- CoFe2O4 Graphene oxide are determined by thermogravimetric 
analysis. (vii) The adsorption experiments of CN were conducted for a wide range of pH, adsorbent dosage, temperature, initial concentration and contact time. (viii) The Freundlich and 
Langmuir models are employed to analysis adsorption occurred in the experiment data of adsorption isotherms

Molecular structure scheme of the cyanide):
Cyanide is present as anion form CN" in some compounds such as Potassium Cyanide and Sodium Cyanide, which are toxic compounds 
, with IUPAC name Cyanide Because of the Cyanide anion of high nucleophilicity, cyano groups are introduced into organic molecules 
by displacement of a halide group.

1

7. Removal efficiency was increased sharply with increasing .

amount of adsorbent up to 100 mg. Then removal

efficiencies were not changed significantly with increasing amount of adsorbent.

8. The adsorption of CN on (MGONH) samples were very fast in the first 5 to 20 min and reached 91%.The

adsorption rate becomes almost insignificant after that, because of use of the adsorption sites.

9. The adsorption data fitted into Langmuir and Freundlich out of which Langmuir adsorption model was found

to have the highest regression value and hence the best fit. This isotherm contains a factor that taking into the

account of adsorbent-adsorbate interactions which indicates the presence this interaction.

10. AS0 value is positive indicating that entropy increases on the surface / solid solution through the absorption

process, And The negative AH° denotes that this adsorption is an exothermic process, It is clear from the table

that all values the Gibbs free energies (AG0) were negative and this shows the spontaneous nature of the

adsorption process to different temp.

11. The results show that the pseudo second order kinetic model fits perfectly the experimental data with

linear regression coefficients 0.9999.

12. The comparison of the uptake capacity of the recycled adsorbent showed an excellent adsorption ability

and has a good stability and can be reused many times with little decreasing its extraction percentage.

2
conditions. The adsorption experiments were conducted for a 

Results:
1. SEM images of the Modified (M- CoFe2O4/ GO) show rough

and porous nature, indicating that the materials present

good characteristics to be employed as an adsorbent.
2. FT-IR analysis confirms that on

.
3. Thermogravimetric analysis (TGA) reflects the thermal

stability of (M- CoFe2O4/ GO) product.

4. Cyanide adsorption gradually increases with the increasing

of pH and the removal efficiency is over 91% at pH about 3.

The results show that as the pH increases up to 3, the

adsorption of Cyanide will be less favorable. It is due to the

electrostatic repulsion between the adsorptive anion and

the surface of the GO.

5. that the adsorption process is more suitable at 15 oC

temperature. This is mainly due to low surface activity

suggesting that the absorption between CN"ion and GO is a

thermal reaction. With increasing temperature, attractive

forces between the surface of graphene oxide and CN- are

weakened and then sorption decreases.

6. that uptake of CN was rapid at lower concentration (0.11.5

mg/L) and as concentration increase the amount of CN

adsorbed was decreased. At lower concentration, the ratio

of the initial number of CN molecules to the available

surface area is low and the available sites are high, but at

high concentrations of CN, the available sites are fewer.

Summary: The product (M- CoFe2O4/ GO) was successfully prepared. The FTIR results confirmed that the GO

have been immobilized onto the surface of the modified M- CoFe2O4. SEM images indicated that the Modified M-

CoFe2O4 surface presents good characteristics to be employed as an adsorbent.CN adsorption using (M- CoFe2O4/

GO) can be described using pseudo second order and Langmuir isotherm model. Based on the results, the (M-

CoFe2O4/ GO) is able to remove CN rapidly within 20 min with high removal efficiency. Over 91 % removal

efficiency of Cyanide was achieved after 60 min. at solution pH around 3, 15oC temperature, 0.25 g weight of

dose and initial concentration of 15 mg/L of 50mL
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Efficiency of Magnetic CoFe2O4 Supported on Graphene for Removal of Cyanide from 
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Background

•Rising salinity levels in Jericho area is 
one of the significant signs of water-
quality degradation in groundwater. 
•Natural salinity in the alluvial 
Pleistocene wells in the Jordan Valley 
area
•Anthropogenic influences due to 
increment of nitrate, bromide and 
sulphate, through agricultural chemical 
effluents or sewer pollution from adjacent 
septic tanks which are mainly 
constructed in top gravel in the Samara 
layer
•Lack of sanitation services, limited 
access to freshwater sources, salinized 
soil and seasonal rainfall caused food 
insecurity and poverty in Jericho district
•Proper management and application of 
innovative water and wastewater 
treatment  systems using membrane 
based treatment technologies to 
enhance water independence, food 
security and economical development in 
Jericho district is NOT well known yet.

Research Problem 

Research Questions Results 

•Rising salinity levels in Jericho area is one of the significant signs 
of water-quality degradation in groundwater. 
•Natural salinity in the alluvial Pleistocene wells in the Jordan Valley 
area
•Anthropogenic influences due to increment of nitrate, bromide and 
sulphate, through agricultural chemical effluents or sewer pollution 
from adjacent septic tanks which are mainly constructed in top 
gravel in the Samara layer
•Lack of sanitation services, limited access to freshwater sources, 
salinized soil and seasonal rainfall caused food insecurity and 
poverty in Jericho district
•Proper management and application of innovative water and 
wastewater treatment  systems using membrane based treatment 
technologies to enhance water independence, food security and 
economical development in Jericho district is NOT well known yet.

Direct use of brackish water in 
agriculture lead to
- low agriclutural productivity
- Soil degradation/salinty
- Desertification, abanding agricultral 
fields
- Poverty and food insecurity

Treated effluent from Jericho WWTP:
- Will it be effectively used in irrigation?
- Direct blending with brackish water?
- Blend desalinated brackish water 

with treated effluent?
- Blend brackish water with Run-off 

harvested from Wadies?

 Will the beneficiaries accept desalinated water as alternative water
source for domestic, industrial and agricultural consumption ?

 What should be the quality guidance for blending waters added post-
desalination for stabilization?

 Evaluating brackish water and reclaimed effluent quantities in the
study area and evaluating the feasibility of membrane based
treatment technology and other alternatives for brackish water
desalination in the Jordan Valley.

 Assessing farmers’ perception for using desalinated water and
reclaimed influent in agriculture.

 Evaluating new alternatives to reduce water withdrawals from the
country's overdrawn natural storage bodies of potable water (the
two main aquifers) to avoid their further degradation by saline water
intrusion (some of it irreversibly) and, eventually, raising their levels
to hydrological safe values.

 Reviewing of international standards and guidelines for water quality
parameters suitable for irrigation and acceptable by farmers

Research Objectives 

 The research highlighted the current agricultural water issues in the Jordan
Valley, and tried to explore new feasible alternatives for brackish water
desalination in order to utilize abundant brackish water in the Jordan Valley.

 To lower the cost, RO was combined with other alternatives such as utilizing the
grid off solar PV, blending the brackish water with treated effluent or flood water
harvested from Wade’s run-off.

 It has been proved that blending brackish water with treated effluent is a feasible
alternative by considering the fact that JWWTP will generate 3.5MCM/Y when
operated at ultimate capacity and this alternative can be optimized to include
other areas in the Jordan when additional 15 MCM/Y conveyed to the Jordan
valley from other cities.

 The research recommended RO-PV as replication of published studies
recommendations and the results of RO projects in Palestine. RO-PV is
recommended for its market availability and economic feasibility of energy cost.
Coupling RO to the off-grid solar PV lowered the cost to an average $
0.083(USD)/CM for the Zbeidt desalination unit compared to $ 0.346 USD/CM
for Marj Na'ajeh RO unit supplied though the Electricity grid network. The
average cost of desalinated water would still be cheaper if brackish water
treatment combined with other alternatives such as blending with treated effluent
or harvested run off.

 The research recommended that further studies is still needed on blending and
reuse.

 The cost of desalinated water and treated effluent is still high to be handled by the farmers; this implies investigating new alternatives to support farmers and
empowers their affordability.

 The desalination technology needs a comprehensive management system, to organize the desalination plants distribution based on brackish water availability,
areas’ needs and capacity.

 Monitoring program for the desalinated plants should be developed for evaluating the product and distributed water.

 To avoid the negative environmental impact, the disposal of brine should be considered and EIA should be performed.

 Awareness campaign targeting the consumers to increase their awareness about the drinking water recommendations and healthy water quality.

 Palestine is in a great need for capacity building in the field of water desalination technology.

 Desalination of inland brackish water raises problems even not well solved due to the brine discharges or brine disposal, and it’s necessary to research more about
this important topic.

 Further researches on feasibility of desalination and effluent reuse will be needed in order to improve the efficiency and minimize the cost.

Recommendations 

 Integrated scheme combining desalination of brackish water with effluent reuse
and Flood Run would be one of the most suitable solutions to improve the water
resources in the Jordan Valley and bridge the gap between supply and demand.

 Water scarcity in many countries has brought about significant progress in the
use of non-conventional resources (desalination and effluent reuse).

 Problem of brine disposal resulted from desalination process which depends on
the degree of salinity of the raw water.

 Jordan and Israel experience has demonstrated that even desalination cost is
still expensive but it can be considered as feasible alternative and can be
incorporated in overall production costs (even for private initiatives)

 Cost of desalination of brackish water can be competitive but can’t be assumed
by all the end-users, even the agricultural industry.

Conclusion

off water

Methodology

1
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