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Who We Are

The Environment and Sustainable Development Research and
Development Center at the University of Jeddah is a research
and applied center dedicated to advancing knowledge and
developing innovative solutions in the fields of environment and
sustainable development. It focuses on translating scientific
research findings into practical applications and solutions that
help address environmental challenges while enhancing resource
efficiency and quality of life.

The Center works to build an integrated research ecosystem that
combines scientific research, technical development, innovation,
capacity building, and partnerships, leveraging the academic
expertise and diverse disciplines at the University of Jeddah, as
well as the research capabilities, laboratories, and facilities
available at the university.

The center focuses on research with practical application, the
development of models and solutions, and supporting the
transfer of knowledge and technologies to beneficiary entities,
thereby enhancing the university's role in serving society and
national sectors and supporting the path of sustainable
development.

& Our Approach

The Center operates on the vision that contemporary
environmental challenges require integrated scientific solutions
that transcend the boundaries of any single discipline.
Accordingly, the Center brings together diverse expertise—
spanning environmental science, engineering, artificial
intelligence, data analysis, and modern technologies—to
develop solutions that are more efficient, scalable, and
practical to implement.
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From knowledge to solutions... from research to impact
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Our Vision & Mission

: Our Vision Log)

@ To be a leading national research center

/ \ . . . .
| dedicated to developing innovative and L . o
sustainable solutions that contribute to )-’9bJ o b @%9 Lo 1She 0sSS O
protecting natural resources, enhancing the Glo> 9 Egud dolxiwey 8)Sine Jol>
quality of life, and supporting the national @39 BSladl 839> 20)9 dumudall 3)lgoll
transition toward balanced and sustainable &DI)','...ogéijﬂg_);Dwg)j‘g;_bgjl Jgouil.
development.

Our Mission i L

( f, Enabling interdisciplinary scientific

research in the fields of environment and 9 Oluuasddl sagin el ol (juSad
sustainable development by developing dj} o ol Xl WB Aol 3w
innovative applied solutions, enhancing 8claS jeig BySiwe dubuddni Jol> gl
resource efficiency, supporting oidly &l Jas 039 3)lgall alasiul

technology transfer and innovation, and
building strategic partnerships that
contribute to addressing environmental
challenges and achieving a sustainable
developmental impact.
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Research Excellence

Providing high-quality research with
scientific and practical value
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Partnership

Building effective relationships with
academic, governmental, industrial, and
community organizations

Our values
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Innovation

Turning environmental challenges into
opportunities to develop new solutions
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Environmental Responsibility

Contributing to the protection of the
environment and natural resources
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Sustainability

Promoting the optimal use of resources
and protecting the environment for future
generations
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Impact and Application

Focusing on transforming knowledge
into solutions with tangible impact
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Integration of disciplines = more innovative and viable solutions.
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Jeddah University: Environmental and Sustainability Statistics
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University of jeddah: A Research
Powerhouse Supports the Center's Ambition

The Center is supported by Jeddah University, a leading academic
environment with extensive research experience, scientific and
engineering specialties, advanced laboratories, research groups,
research institutes, facilities, and scientific production.

This ecosystem provides a robust foundation for establishing
interdisciplinary research projects, developing practical solutions,
and fostering collaboration with national entities and the private
sector,
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Research Units

The center operates through six specialized
research units that form an interconnected
system covering a wide range of
environmental and sustainability issues.

Sustainable Energy and
Water Research

Climate Change and
)\ Environmental Monitoring
7\

(oY=

Environmental Pollution
and Circular Economy

Ecosystems and
Biodiversity

Environmental Policies
and Sustainability

Artificial Intelligence and
Environmental
Technologies
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Sustainable Energy and Water Research
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The Unit aims to develop innovative, cost-effective, scalable, and practical solutions that enhance

energy and water efficiency, support decarbonization, promote resource recovery and circularity,
and contribute to sustainable development in Saudi Arabia and beyond.

58 53l @Ylo

Focus Areas
e Renewable Energy

. o e *0 .
e Energy Storage, Conversion, Conservation 832250l aslbll

& Efficiency Lgolaiwl 8slasg lgude dladlxollg ddlnll Jugxig pjxi ©
o Advanced Water Treatment & Desalination doisio Whudi lgiudxig olwall dxJleo ©
» Water Reuse & Resource Recovery )lgall S5 yiuwlg oluall elasiuwl 85lc| ©
e Water Resources Management alall 5)lgall 8)l5] ©
e Membrane Technologies el oloss o

e Energy—Water Nexus

e Sustainable & Low-Cost Technologies -olxallg qsl.bJI -b-")-' °

el yoe (o ugo 25 1839l L)
Unit Head: Dr. Sohaib bin Omar Elias
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- > Innovative Solutions for a Sustainable Water Future..
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The unit studies the impacts of climate change and environmental pressures, develops tools for

monitoring, analysis, and risk assessment, and supports solutions that strengthen the adaptive
capacity of ecosystems and communities.
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Focus Areas

o Climate Change G>lall juaill o
e Environmental Monitoring L,-U-J| Jo,ll e
* Risk Assessment wolxall aaai @
e Climate Adaptation bl Causill o
e Air and Water Quality sl;"g clogll 83g> ©

e Environmental Indicators

i i daiuall Wlyigall @
e Environmental Data Analysis A Pigol

daadl WUl = @
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Unit Head: Dr. Ridwan bin Nasser Mahmoud
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Environmental Pollution and Circular Economy
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The unit focuses on studying ecosystems, natural resources, and biodiversity, and developing
knowledge and solutions that support the protection and sustainability of natural systems.

58 53l @Ylo

Focus Areas

o Biodiversity duadl Wlglall @
o Ecosystems agl ¢)ololl
e Natural Resources olwollg dyyill d=Jleo ©
¢ Native Plants L.’J',gl.éi” 8)'.)! PY
e Ecosystem Restoration T 83[.:! o

e Habitat Conservation

. S)lgall S15yiawl
e Sustainable Resource Management slgal

A1 SLaidyl e
390 all jujslliuc () Joxo.d :832>9)l Hudd)

Unit Head: Dr. Rowa bint Saud Jalal
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Protecting Nature... Sustaining Resources..
e
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The unit focuses on studying ecosystems, natural resources, and biodiversity, and developing
knowledge and solutions that support the protection and sustainability of natural systems.

58 53l @Ylo

Focus Areas

e Biodiversity Uj'”" 69'&" *
e Ecosystems dyiadl il ©
 Natural Resources dasuubll 5)lgall @
* Native Plants dalxoll WL ©
e Ecosystem Restoration dxial il 8slsiawl o

e Habitat Conservation
e Sustainable Resource Management
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Unit Head: Dr. Rowa bint Saud Jalal
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Environmental Policies and Sustainability
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The unit connects scientific knowledge with environmental decision-making through studies,
policies, indicators, and tools for assessing sustainability and environmental impact.

58 53l @Ylo

Focus Areas

e Environmental Policies il Dbwluwdl o
 Environmental Governance daiuull doSg=xJl ©
o Sustainability Indicators dolaiawll Wl ydgo ©
e Environmental Impact Assessment ol )3‘U| eudi o
. Elarfn.lng :;1dk§us'csa|nablllty dol XiwVlg sl ©
¢ Decision-Making Support wll LYo e

e . |yall Sl ac> @
» Programme and Initiative Evaluation ) ee

Wljoluallg ol yll paadi ©
0l dazo (2 Mal.d 1832g)l G

Unit Head: Dr. Ahmed bin Mohammed Basager
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Science in Service of Decision-Making..
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Artificial Intelligence and Environmental
Technologies
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The unit employs artificial intelligence, data analysis, sensing, and digital technologies to develop
tools and solutions that support environmental monitoring, analysis, forecasting, and decision-

making.
5 il ©Yloxo
Focus Areas

e Artificial Intelligence elibuoVl 531 e
« Environmental Data Analysis daadl WULl ol @
* Modelling and Forecasting guiillg d>3aill ©
e Remote Sensing Ay e jledcwYl e
» Digital Technologies duad Jl oloaill e

e Smart Systems

. - Sl dakisUl o
e Environmental Decision Support B

ol )8l pe> o
(F0)0) (AL T (743- 183>l L)

Unit Head: Dr. Noha bint Essa Zamzami
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Technology for a Smarter Environment..
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Research Capabilities and Laboratories
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Laboratory of the Center for Environmental Research and Sustainable
Development — Main Campus

dsolod) Guunyll £280b dolaiunadl deaitlly Al yghay oy 3Sio quiy
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Laboratory spaces, essential service systems and facilities, and the equipment

required to conduct research and applied work.

ol Olasgll Olouainig daub go.

A range of essential devices and equipment in the fields of science and engineering,
tailored to the nature and specialisations of the research units.

bty Loy dwiglly pglall odlno 6 duwlwdl ilazally 53631 (po degammo lia b

iyl il dwsiglly aglall (ya JolSill docls duimy diy yudgs
dolaiuall JgloJl yaghaig dubadaill Crgoul 34855 Ll 45,38 32 Loy 3Spell lasg (poud

Providing a supportive research environment for the integration of science,
engineering, and modern technologies within the Center’s units, enhancing its capacity
to conduct applied research and develop sustainable solutions.

Joladly dududaidl gylinell okl il poladl yoyd Wil duauasio sl 1993
Al O3l 5 8)Sisall

Providing specialised laboratory facilities to enhance research collaboration and @‘ - '\lﬂf‘

develop applied projects and innovative solutions in the environmental fields.
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Research Capabilities and Laboratories
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Unit Operations and Separation Processes Laboratory

Continuous Rectification Unit SCIC R C TR | R S I

Bench-scale distillation column, available Counter-current packed extraction column
with packed and sieve-tray internals, that with an integrated distillation unit that
separates an ethanol/water mixture by enriches the extract and recovers the solvent
counter-current distillation in continuous, for reuse. The phase boundary can be
batch or vacuum mode. Feed can be observed through the glass column and
introduced at three heights and preheated adjusted with regulating valves. Used to study
with the bottom product. Used to study ternary systems, mass balances over extract
reflux ratio, temperature and concentration and raffinate, and continuous versus
profiles, column pressure drop, and the discontinuous operation.

number of theoretical stages.

N4
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Research Capabilities and Laboratories
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Unit Operations and Separation Processes Laboratory

Heat Exchanger Unit Tray Dryer Unit

Supply and control unit providing the hot Convective batch dryer in which air of

and cold water circuits, instrumentation )
g . controlled temperature, velocity and
and data acquisition for a family of L
. humidity is passed over a sample tray
interchangeable heat exchanger modules ) )

. whose weight loss is recorded
— tubular, plate, shell-and-tube, finned-

tube and jacketed stirred vessel. Used to
compare parallel-flow and counter-flow

continuously. Used to plot drying
curves, identify the constant-rate and

operation, plot temperature profiles along falling-rate periods, determine critical

the exchanger, and determine overall heat B e

I

transfer coefficients for each geometry. evaluate the energy demand of drying.

N4
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Research Capabilities and Laboratories -
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Membrane Separation and Water Treatment Laboratory

Forward Osmosis (FO) Pilot System Laboratory Membrane Test Unit

PLC-controlled bench-scale crossflow

Pilot-scale forward osmosis rig in which a filtration rig for testing flat-sheet
concentrated draw solution pulls water membranes at closely controlled
across the membrane by osmotic pressure, pressure, temperature and crossflow
with no applied hydraulic pressure and velocity. Because it works on small
therefore very low energy demand. Used for sample volumes it is ideal for evaluating
desalination and  brine-concentration newly fabricated membrane coupons —
research, screening of draw solutes, and permeate flux, solute rejection, fouling
measurement of water flux, reverse solute rate and the effectiveness of cleaning
flux and fouling behaviour. protocols.

N4
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Research Capabilities and Laboratories
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Membrane Separation and Water Treatment Laboratory

Water Reverse Osmosis (RO) Plant

Reverse osmosis skid comprising
pretreatment, a high-pressure pump and
spiral-wound membrane  modules,
producing purified water from tap or
brackish feed. It supplies laboratory-
grade water to the other laboratories
and at the same time serves as a
teaching platform for pressure-driven
desalination, salt rejection, recovery

ratio and specific energy consumption.

N4

Nanofiltration (NF) Lab-Scale Unit

Small nanofiltration rig with high-pressure
pump and membrane cell, operating in the
range between ultrafiltration and reverse
osmosis. Used to study water softening,
removal of divalent ions, dyes, natural
organic matter and organic
micropollutants, and to map flux-
pressure-rejection behaviour for different

membrane chemistries.
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Research Capabilities and Laboratories
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Membrane Separation and Water Treatment Laboratory

Solar Simulator (Light Source)

Lamp system that reproduces the intensity and spectral distribution of
natural sunlight under fully controlled indoor conditions, so that
experiments are repeatable regardless of weather or time of day. Used
for photocatalysis, solar-driven water treatment and membrane
distillation studies, photovoltaic testing and accelerated ageing of
materials.
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Analytical and Characterisation Laboratory

Carbon Dioxide Coulometer with Furnace

Coulometric detector that performs an
absolute titration of the CO. released from a
sample, combined with a high-temperature
furnace for combustion and an acidification
route for carbonates. It determines total
carbon, total inorganic carbon and total
organic carbon in solids and liquids with high
sensitivity and without the need for
calibration curves.

Na

Molecular Weight Analyzer

Seven-angle static (multi-angle) laser light
scattering detector that determines absolute
molecular weight without column calibration.
Operated in batch mode or in flow as a
GPC/SEC detector, it yields weight-average
molecular weight, radius of gyration and
second virial coefficient for polymers,
proteins and polysaccharides — key data for
antiscalant and microplastics research.
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Analytical and Characterisation Laboratory
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Refractometer Melting Point Apparatus

Measures the refractive index of liquids; Heats capillary samples at a
in polymer work the differential (dn/dc) controlled, selectable ramp rate with a
configuration operates alongside the magnified  viewing window for
light-scattering and GPC/SEC systems, observing the melting transition. Used
where an accurate dn/dc value is to identify organic solids and assess

required to convert scattering data into
molecular weight. Also used for routine
concentration, composition and purity

their purity, since impurities both
depress the melting point and broaden

the melting range.
checks on solutions.

Na
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Analytical and Characterisation Laboratory

pH / Temperature Meter and Water
Quality Analyzer

Benchtop meter measuring PpH,
millivolts and temperature with
automatic temperature compensation
and multi-point calibration. Used for
routine water-quality measurement,
titration endpoint detection, and
monitoring of feed, permeate and
reaction streams across the
laboratories.

Na

Analytical Balance (0.1 mg)

Analytical balance readable to 0.1 mg,
fitted with a draught shield and level
indicator for stable, repeatable readings.
Used for accurate weighing of reagents,
standards, catalysts, and dried
membrane or adsorbent samples in
gravimetric procedures.
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Analytical and Characterisation Laboratory

Precision Balance (1 mg)

Precision balance readable to 0.001 g for
general laboratory weighing. Suited to
bulk reagent preparation, sample
batching and gravimetric work that does
,not require sub-milligram resolution
freeing the analytical balance for critical

.measurements
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Sample Preparation and General Laboratory Equipment

Ultrasonic Processor

Probe-type sonicator that delivers
concentrated ultrasonic energy directly
into a liquid, generating intense local
cavitation. Used for nanoparticle
dispersion, emulsification, cell disruption,
degassing and the acceleration of
sonochemical reactions, with adjustable
amplitude and pulse cycles

N4

Ultrasonic Cleaner Bath, 10 L

Tank that uses high-frequency
ultrasonic cavitation in a liquid to
dislodge contaminants from surfaces
without mechanical scrubbing. Used
for cleaning glassware, membrane
coupons, filters and small
components, and for degassing or
dispersing samples.
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Sample Preparation and General Laboratory Equipment

Multi-Position Magnetic Stirrer

Four-station magnetic stirrer with digital
speed display that runs several vessels
simultaneously under identical
conditions. Ideal for parallel
experiments such as batch adsorption
and jar tests, dissolution studies, and
the preparation of polymer and
.antiscalant solutions

= 0S-10S

Digital display
&buttons

Overhead Stirrer

Motor-driven top-entry stirrer with digital
speed and torque display for working
volumes up to about 10 L. Used for mixing
viscous liquids, slurries, polymer solutions
and larger reaction vessels that are
beyond the capability of a magnetic
stirrer.
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Sample Preparation and General Laboratory Equipment

Orbital Shaker Long-Axis Rotary Mixer

Platform shaker that moves samples in Rotates tubes end-over-end about a long
a horizontal circular (orbital) motion at horizontal axis, giving thorough but gentle
a set speed and duration. Used for mixing with minimal shear. Suited to
batch adsorption and leaching tests, viscous samples, solid-liquid equilibrium
dissolution studies, microbial culture, and extraction tests, and long-duration

and keeping solutions homogeneous homogenisation

over long experimental runs
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Supporting Utilities and Services

Solid-State Recirculating Chiller

Industrial Recirculating Water Chiller

Compact air-cooled industrial chiller
Compact thermoelectric chiller that . . .
with integral tank, circulation pump
holds coolant temperature to
roughly +0.05 °C without

compressors or refrigerants, and

and refrigeration circuit, rated at a few
kilowatts of cooling duty. Supplies

controlled-temperature cooling water

with no vibration. Provides quiet, .
to process equipment, condensers and

stable cooling for lasers, detectors, eIl R e ie R oRo o ate

LB B Eandr Wi Eies reliably at high ambient temperatures

sensitive instrumentation.
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Supporting Laboratories

daola daylll deasazinll duzudl Jolaoll (e doghis (o dolaiuall dasiidly diudl jiglnig Casu jSp0 Judiws
:doghiinall 032 Jowinig .dududnidl Olwlyallg Cogmdl 3uais (L9 4539 i1 Lo (daibgg d.qu.)lSi Olg=dg 85>
The Center for Environmental Research and Sustainable Development benefits from a network of specialized research

laboratories affiliated with the University of Jeddah and other academic and national institutions, enhancing its
capacity to conduct applied research and studies. This network includes:
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Research laboratories affiliated with the College of Engineering at the University of Jeddah, supporting
engineering research, applications, and environmental technologies.
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Laboratories affiliated with the National Center for Vegetation Cover Development and Combating

<¢©3>

Desertification, supporting studies related to vegetation cover, desertification, ecosystem restoration,
natural resources, and meteorology.
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Research laboratories affiliated with King Abdullah University of Science and Technology (KAUST),
providing access to advanced research capabilities, technologies, and specialized expertise in the
fields of environment, water, energy, and sustainability.
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Research laboratories at the Water Innovation Oasis building in Rabigh, affiliated with the Saudi Water
Authority.
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These laboratories provide specialized analytical and experimental capabilities that support the Center's six research units,

strengthen opportunities for research collaboration, and advance applied projects and innovative solutions in the fields of
environment, water, energy, climate change, the circular economy, and sustainable development.
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Initiatives and Programs
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SR Environmental Innovation and
Environmental Applied Research Solutions Lab
Program
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Supporting environmental projects that respond ‘. X Developing and testing scalable prototypes,
to real-world environmental challenges and have technologies, and environmental solutions.

strong potential for practical application.
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Water, Desalination, and @ Monitoring and Climate Change
Sustainability Program Program
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Supporting monitoring, analysis, and the

development of solutions related to climate
change and adaptation.
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Developing innovative solutions to improve
water efficiency, treatment, desalination, and

reuse.
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Environmental Researcher
Program
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Circular Economy Program
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] . . Building the capabilities of researchers and
Developing projects focused on waste reduction, students and connecting training with applied
reuse, recycling, and resource recovery. environmental projects.
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Let’s build environmental solutions together that create a lasting impact..
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