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1- Postgraduate Diploma in Applied Hydrogeology

AH 501 Earth Materials 1(3 cr. 2 le.-2 lab)

Introduction, (mode of occurrence, types of intrusions, types of extrusive),
Rock forming-minerals and common volcanic and plutonic texture, Classification of
igneous rocks. Evolution of magma: (Fractional crystallization, contamination and
magma mixing), Application of plate tectonic concept to igneous rocks, Rock
associations: ("Ophiolite™ and oceanic lithosphere rock association), Igneous rocks of
continental margin: (Subduction-related volcanics and their plutonic equivalent),
Igneous rocks of continental lithosphere: (Flood basalt and continental rift rocks),
Layered mafic intrusions: Terrigenous sedimentary rocks (their composition,
classification and diagenesis). Carbonate rocks, mineralogy of carbonate sediments,
components of limestone (non-skeletal grains, skeletal components, micrite, cement),
Classification of limestone (Dunham, Folk) and diagenesis. Cherts of siliceous
sediments, chert petrology, bedded and nodular cherts, phosphorites (types & origin),
evaporites (types and origin, occurrences). Definition, controls and types of
metamorphism, Metamorphic reactions, chemical classification of metamorphic
rocks, Metamorphic textures, grade of metamorphism, metamorphic facies,
metamorphic zones, Thermal metamorphism, Regional metamorphism (medium to
high pressure facies: green schist facies, epidote —amphibolite facies, amphibolite
facies, granulite facies, blue schist facies, eclogite facies), Dynamic and shock
metamorphism, Sea-floor metamorphism.
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AH 503 Hydrogeology (3 cr. 2 le.-2 lab):

Origin and importance of groundwater, Vertical distribution of subsurface
water, Rock properties that affecting groundwater. Hydrogeologic systems
homogeneity and isotropy. Aquifers types, characteristics and evaluation. Well
hydraulics, consequences of groundwater withdrawal, Groundwater quality, Routine
groundwater analysis and errors, Visualizing chemical data, sources of water
constituents, Groundwater pollution, Assessment of groundwater quality.

AH 505 Environmental Geology 1 (2 Cr. 2Lect)

This course introduces whole-Earth materials & processes with a focus on the
formation of & human interaction with surficial environments. We examine
phenomena such as volcanoes, earthquakes, wasting, flooding, desertification, &
climate change. Discussions and lectures employ case studies allowing students to
place geologic phenomena in human context, including analysis of sustainable
development, water supply, mining, agriculture, and waste disposal practices.
Laboratory and field trip exercises employ maps, specimens, real-world datasets, and
local geological sites and resources. This course is designed for students who want to
understand Earth and how it works.

AH 507 Hydrogeology of Coastal aquifer (2 cr. 2le.)

Saltwater intrusion, saltwater intrusion and climate change, changing
temperature and precipitation regimes, sea level rise, extreme weather events, coastal
erosion, scientific monitoring and assessment, Engineering techniques. The limits of
sea water intrusion in the Nile Delta. Submarine groundwater discharge in the Delta
regions.

AH 509 GIS and Remote Sensing (2 cr. 2le.)

Study of landforms, structure, lithology, surface processes using satellite data
and aerial photographs. Using of digital multispectral images and radar images for
geological mapping. The history, operation and applications of Geographic
Information Systems (GIS).Aspects of GIS including data collection, preprocessing,
data management and data analysis as well as the application of these systems.

AH 511 Groundwater Aquifer in Egypt (2 cr. 2le.)

Groundwater conditions in Egypt, the stratigraphic and structure controls of
groundwater aquifers in Egypt (Basement rocks aquifer, Nubian aquifer, Karstified
aquifer, flood plain and Quaternary aquifer), recharge conditions of Egyptian
groundwater aquifers, the geochemical factors control the composition of
groundwater in Egypt, relation between surface and groundwater in the Nile flood
plain and Delta aquifer.

AH 513 Geostatistics (2 cr. 2le.)

Function Models including, deterministic and probabilistic models, random
variable, conditional and joint probability, random function, multivariate random
function. Inference and Modeling, sampling designs, correction for preferential
sampling, semivariogram inference and modeling, model of co-regionalization, the
practice of modeling .Spatial Interpolation, thiessen polygons, inverse distance
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method, univariatekriging, change of support Noise filtering and mapping of regional
components, incorporation of secondary information in prediction, cokriging.

AH 502 Saline Lake and Wetlands (2 cr. 2le.)

Saline lakes, the hydrogeochemical processes controlling the water chemistry
of inland closed-basins, the basic chemical principles in presenting a quantitative
treatment of the processes that determine the composition of natural saline lakes, the
geochemical evolution of major ions in closed-basin lakes, the classification of saline
lakes over the world based on their water chemistry and the climate change and its
potential impact on the shrinkage and/or drying up of some major inland lakes.
Moreover, the topics such as geochemical reaction modeling during evaporation of
natural waters in closed-basin systems, minerals crystallization sequence during
evaporation of saline water, hydrogeologic processes in different saline systems such
as playas, sabkhas and saline lakes, economic potentiality of extracted mineral salts
from saline lakes will be presented in course.

AH 504 Water-Rock interaction (2 cr. 2le.)

Geochemical background, the carbonate system and pH control (carbonic acid
system, alkalinity and titration curves, calcium carbonate solubility, dolomite, high
Mg-calcite, ground and surface water in carbonate terrain). Clay minerals and cation
exchange. Adsorption (Empirical Equation and surface complexation). Redox
conditions in natural waters. Stability relationship and silicate equilibria.

AH 506 Groundwater flow and solute transport (2 cr. 2le.)

Fundamentals of groundwater flow and groundwater flow equations. Spread
and Distribution of Hazardous Chemicals in Soils and Water - A Global Problem.
Fate and Behavior of Anthropogenic Pollutants in Soils and Water. Advances in
Chemical and Biological Techniques for Environmental Monitoring and Predicting.
Novel Physico-Chemical Techniques of Soil and Water Protection and Remediation.
Biosystems for Non-Destructive Remediation and Immobilization of Pollutants in
Soils, Sediments and Detoxification of Industrial Wastes.

AH508 Pumping test analyses (3 cr. 2 Le. -2 lab)

Source of water derived from wells, Aquifer tests, Analysis of aquifer test
data, Time draw down analysis, Distance draw down analysis, Single well test, well
interference, Aquifer boundaries, Tests affected by lateral boundaries, tests affected
by leaky confining beds, well construction, well log, water well design, well
acceptance tests and well efficiency, specific capacity and transmissivity, well field
design, protection of supply well, Supply well problem - Decline in yield, Supply well
problems-Change in water quality.

AH 510 Research project (1 cr. 1le.)

The topic will be constructed in a way to train the candidate on the scientific rules
and basics of scientific research. Fundamentals and ethics of scientific research.
Enhance the scientific reading and writing skills.
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AH 512 Waterlogging (2 cr. ,2 le.)

The main reasons of waterlogging in urban and rural areas. Land degradation
in the Desert: a legacy of large scale irrigation, Institutional assessments of risk of
irrigation induced waterlogging and salinization using ground based survey, Remote
sensing studies for monitoring waterlogging and salinization in arid lands, Modeling
irrigation induced groundwater table change scenarios, management of waterlogged
saline soils, drainage alteration, surface drainage, subsurface drainage, horizontal
drainage, Strategies to minimize drainage effluent, on-farm water management,
Drainage system design and operation, Bi-level Drainage, integrated drainage system.

AH 514 Aquatic Geochemistry (2 cr.,2 Le.)

Aqueous complexes, Acid and base reactions, oxidation — reduction concepts,
adsorption — desorption reactions, geochemistry of heavy metals, trace elements and
REE.

Badline Aol (24) i pal) sla Aallea g olaall 8 Liad) ciliad jal) aglas -2
Postgraduate Diploma in water and Wastewater Treatment

WT 513 Water Geochemistry (2 cr. ,2 Le.)

Fundamentals of quantitative chemical analysis, Quantities and
concentrations, Stoichiometric calculations, Errors and uncertainties in quantitative
analysis, Acids and bases, Acid-base equilibria, classical methods of analysis: Acid-
base titration, Precipitation and solubility of precipitates in water and in the presence
of a common ion or fixed acid concentration, Precipitation titrimetry involving
argentometric titrations, Complexometric titration, Oxidation-reduction titration,
Applications covering all four types of volumetric titrations. Gravimetric analysis,
electrochemical methods ( Potentiometry, Electrogravimetry,  Coulometry ,
Voltammetry.

WT 515 Water Resources (lcr.,1Le.)

Types of water resources (renewable and non-renewable water resources,
natural and actual renewable water resources, exploitable water resource), Internal
renewable water resources, surface water and groundwater, External water resources,
out flow, Water quality and nonconventional water sources, Methods used to compute
water resources by country (data source, assessing internal renewable water resources,
scale and impact of evaporation, assessing external renewable water resources and
total resources, assessing total renewable water resources and the dependency ratio,
assessing exploitable resources

WT 517 Water Pollution (1cr., 1Le.)

Definition of environment, environmental science, pollution types: air
pollution, thermal pollution, air pollution, agricultural pollution, sediment pollution
eutrophcation, and water pollution: causes, clean up and prevention. The ways of soil
pollution, type of soil pollution, causes of soil pollution; indiscriminate use of
fertilizers, indiscriminate use of pesticides, insecticides, herbicides, dumping of solid
wastes, deforestation. Pollution due to urbanization; pollution of surface soils,
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pollution of underground soils. Effects of soil pollution. Introduction of surface water
and ground water purification. Introduction of waste water treatment.

WT 519 Clay Minerals and Zeolites (2 cr., 2 Le.)

Introduction to clay minerals (Definition, origin, and properties), Composition,
structure and classification of common clay minerals. Characterization of clay
minerals by different techniques such as XRD, XRF and SEM. Modification of clay
minerals. Clay minerals in Egypt. Application of clay minerals and modified clays in
different application. Natural zeolite minerals, occurrence and origin. Synthetic
zeolites and their characters. Environmental application of natural and synthetic
zeolite minerals. General Introduction: Clays and Zeolites. Distinctions between Clay
Minerals and Zeolites, Mineralogy of Clays and Zeolites (XRD, SEM, FTIR,
TEM),Structure and Classification of Clays and Zeolites, Synthesis of Clays and
Zeolites, Activation of Clays and Zeolites, Modification of clays/zeolites
Nanocomposites, Clays and Zeolites as Catalysts, Environmental Applications of
Clays and Zeolites

WT 521 Analytical chemistry (2 cr., 2 Lec.)

Fundamentals of quantitative chemical analysis, Quantities and
concentrations, Stoichiometric calculations, Errors and uncertainties in quantitative
analysis, Acids and bases, Acid-base equilibria, classical methods of analysis: Acid-
base titration, Precipitation and solubility of precipitates in water and in the presence
of a common ion or fixed acid concentration, Precipitation titrimetry involving
argentometric titrations, Complexometric titration, Oxidation-reduction titration,
Applications covering all four types of volumetric titrations. Gravimetric analysis,
electrochemical methods (Potentiometry, Electrogravimetry, Coulometry
Voltammetry.

WT 523 Thermodynamics (2 cr., 2 Lect.)

Basic concepts and definitions of thermodynamics. The properties of a pure
substance work and heat. The first law of thermodynamics. The second law of
thermodynamics, third law of thermodynamics. Gibbs free energy, Gibbs free energy
and phase transition thermodynamic cycles: Carnot cycle, the Steam (Rankine) cycle.

WT 518 Natural and Synthetic Materials (2 cr., 2 Lect.)

Introduction to synthetic materials, Different types of synthetic materials, Raw
materials and wastes used in the synthesis of different materials, Characterization of
the synthetic materials by different techniques, Using of synthetic materials in
different applications.

WT 520 Microbiology (2 cr., 2 Le.)

Basic microbiology, Overview of the microbial world; including a survey of
the structure, function, and diversity of microorganisms. Introduction to the concepts
of microbial physiology. Biochemistry of the bacterial cell, Metabolism and
biosynthetic pathways in microorganisms, Macromolecules and molecular genetics.
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WT 522 Conventional Wastewater Treatment (2 cr., 2 Le.)

The aims of water purification and wastewater treatment, sources of waste
water, characteristics of wastewater, unit processes in water purification and
wastewater treatment, processes selection and design consideration, water purification
train: preliminary, primary, coagulation, flocculation, sedimentation, filtration and
disinfection, sewage waste water train,: preliminary, primary, secondary, and tertiary,
process quality control, lab quality control, trouble shooting of waste water treatment

WT 524 Research Project (2 cr., 2 Le.)

The topic will be constructed in a way to train the candidate on the scientific
rules and basics of scientific research. Fundamentals and ethics of scientific research.
Enhance the scientific reading and writing skills

WT 526 Desalination of Brackish water (2 cr., 2 Le.)

Overview of desalination technology: thermal desalination, membrane
desalination, source water quality, classification of membranes, reverse 0smosis
membrane structure, key membranes desalination plant components , Brackish water
desalination process ( pretreatment, essential treatment process and post treatment,
reverse osmosis separation( membranes, high pressure pump, pressure exchangers,
chemical cleaning, process and lab water quality of brackish water desalination,
disinfection system, desalination plant discharge management.

WT 528 Bottled Water Industry (2cr., 2 Le.)

Bottled water technology and its global ramifications, Bottled water as
decentralized integrated water treatment system, bottled water technology, sources
and types of bottled water, pre treatment, essential treatment, and post treatment of
bottled water, bottled water regulations, health and environmental impacts, quality of
bottled water, NSF certification, water quality and the consumers.

WT 530 Groundwater Pollution (2 cr., 2 Le.)

Definition of soil pollution, the ways of soil pollution, type of soil pollution,
causes of soil pollution; indiscriminate use of fertilizers, indiscriminate use of
pesticides, insecticides, herbicides, dumping of solid wastes, deforestation. Pollution
due to urbanization; pollution of surface soils, and pollution of underground soils.
Effects of soil pollution.

Baalina Aol (24) duianall 398l LA Lilad) cilal all 2 glia -1
Postgraduate Diploma in Mineral Resources

MR 503 Mineralogy (2 cr. 1 le.-2 lab)

Introduction, lattice points, crystal lattice, elements of symmetry, Geometry of
crystal pattern, types of unit cells, Derivation of the Bravais lattice, Coordination
scheme and coordination polyhedra, mineral species, XRD and internal structure of
minerals, Structural variability, chemical variability, principles of crystal chemistry,
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Structure of Homopolar and Molecular minerals (e.g. diamond, sulpher, graphite-
lonic minerals with Mesodesmic structures (e.g. inosilicatephyllosilicate, tectosilicate)
Normal and inversed spinel structures. Classification of minerals, common rock
forming minerals. Mode of occurrence of different examples of the different mineral
groups (native, oxide, hydroxide, sulphide, sulphate, carbonate, halides, phosphate,
borate, silicate).

MR 505 Ore geology (2cr. 1 le.-2 lab)

Introduction terms used in economic geology, Deposition of the ores:
(physical controls and chemical controls, paragenesis, zoning, depositonal textures,
geothermometry and geobarometry, nature of ore-bearing solutions, transportation),
Process of ore formation. (magmatic ore deposits, contact metasomatic process,
hydrothermal process, sedimentation process, submrine exhalative and volcanogenic
process, residual and mechanical concentration ores, supergene enrichment ores),
Examples of ore deposits (massive sulphide deposits, Cu-Ni-Fe deposits associated
with basic and ultrabasic rocks. Porphyry copper, sedimentary iron ores, Banded iron
formation (BIF), Placer deposits. Mineralization in space and time.

MR 507 Geotectonics (2cr.,2 Le.)

Introduction, tectonics and structural geology, The interior of the earth, Plate
tectonics: (principle tectonic features, plate tectonic theory, divergent margins,
transform faults, convergent margins, continental rifts, triple junctions, collusions,
orogenic belts, sea floor spreading)Tectonic history of the earth, Economic minerals
associated with different plate boundaries, Mid Oceanic Ridges, Subduction zones,
Transform faults, Recently mineralization in neotectonics.

MR 509 Principles of Engineering geology (2 cr., 2 Le.)

Principles of rock mechanics, advanced soil and rock mechanics, Engineering
classification of soils, Engineering classification of rocks, Site investigation
techniques , Insitu-tests and monitoring techniques, Mechanical properties of
sedimentary, igneous, and metamorphic rocks, Rocks and Soils slope stability
analysis and protection measures. Stress and strain models.

MR 511 Introduction to Mineral processing (2 cr., 2 Le.)

Introduction, ore handling, metallurgical accounting and simulation,
comminution, particle size analyses, crushing, grinding mills, industrial screening,
gravity concentration, dense medium separation, froth flotation, magnetic and electric
separation, ore sorting, dewatering, metallic ore minerals , common non metallic
minerals. Crushing: introduction, primary crushers; Jaw crusher- Gyratory crusher,
secondary crushers; the Cone crusher- the Rhodax crusher- Impact crusher, Crushing
circuits and control. Grinding: introduction, construction of mills, types of mills; rod
mills- ball mills- stirred mills- autogenous mills, Grinding circuits, control of the
grinding circuits.
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MR 502 Raw Materials and Industry (2 cr., 2 Le.)

Natural mineral resources, raw materials of cement industry, minerals additive
in cement industry, raw materials for ceramics and glazy materials, wool rocks
insulators, chemical industry, pigment industry, glass and optical industry.

MR 504 Binder Technology (2 cr., 2 Le.)

Introduction to cement industry, classification of cement materials. Portland
cement, raw materials and additive materials. Properties of fired materials. Mineral
transformation with firing process. Polymerization - Polymer structure and physical
properties - Relative molecular mass and its determination-Thermal properties of
polymers- Characterization of polymers. Synthetic Polymers, Studying the different
methods for preparation of geopolymers, Characterization of the produced
geopolymers, Studying the effect of adding nano materials (nano silicate and nano
aluminate and nano carbonate) to the produced geopolymers.

MR 506 Metallurgy 2(2 Lect.)

Understanding the effects of processing on the properties of metals,
Descriptions of high-temperature metallurgical processes, Thermodynamic aspects of
metals processing, Phase diagrams, phase transformations, and the prediction of metal
properties, Measurement and estimation of physical properties of metals at high
temperatures, Transport phenomena and metals properties Interfacial phenomena,
metals processing and properties, Improving process design in steelmaking,
Solidification and steel casting, Improving steelmaking and steel properties.

MR 508 Mineral Chemistry (2 cr., 2 Le.)

Structure of minerals (coordination number and geometric arrangement),
covalent bond, electronegativity, Chemical classification of minerals, chemical
techniques for mineral analysis, deduce the chemical formula of minerals, exsolution
and solid solution in minerals , mineral stability diagram, transformation processes of
minerals, structural phase transition, magnetic transition and magnetic properties of
minerals, Radioactive minerals, rare earth elements, The crystallization of magma
(Bowen’s reaction series), the thermodynamics of magmatic crystallization (rules
governing the distribution of elements).

MR 510 Research Project (2cr.,2 Le.)

The topic will be constructed in a way to train the candidate on the scientific
rules and basics of scientific research. Fundamentals and ethics of scientific research.
Enhance the scientific reading and writing skills

MR 512 Material Science and Nanotechnology (2 cr., 2 Le.)

Basic concepts Nano-systems; History of Nano-sciences, Simple nano-scale models,
preparation methods of nano-structure compound, characterization of nanomaterial
and introduction to nanotechnology. Nano-devices, materials used in nanotechnology
and nano-industrial impact

MR 514 Geochemistry (2 cr., Le.)
Introduction to geochemistry.The composition planets, abundance and origin
of elements. Internal and zonal structure of the earth, composition of the earth’s
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crust.The composition of the earth as a whole, the primary differentiation of elements,
the geochemical classification of elements Mineral chemistry: structure of minerals
(coordination number and geometric arrangement), covalent bond, electronegativity
,Silicate structures, relation between geochemical behavior of elements to their
position in the periodic law, The crystallization of magma (Bowen’s reaction series),
the thermodynamics of magmatic crystallization (rules governing the distribution of
elements). Minor elements in magmatic crystallization, residual solutions and
pegmatites, volatile components of magma. Distribution of elements in sedimentary
rocks.Marine and environmental geochemistry. Isotope geochemistry (radiogenic and
stable isotopes).

Baaline Aol (24) olaal) 48T 5 (yalaal) 8 Liad) ciliad jal) aglia -2
Postgraduate Diploma in Minerals and Water Treatment

MW 502 Research Project (2 cr., 2 Le.)

The topic will be constructed in a way to train the candidate on the scientific
rules and basics of scientific research. Fundamentals and ethics of scientific research.
Enhance the scientific reading and writing skills

MW 504 Water Logging and Soil salinization (2 cr., 2 Le.)

Land degradation in the Desert: a legacy of large scale irrigation, Institutional
assessments of risk of irrigation induced waterlogging and salinization using ground
based survey, Remote sensing studies for monitoring waterlogging and salinization in
arid lands, Modeling irrigation induced groundwater table change scenarios,
management of waterlogged saline soils, drainage alteration, surface drainage,
subsurface drainage, horizontal drainage, Strategies to minimize drainage effluent, on-
farm water management, Drainage system design and operation, Bi-level Drainage,
integrated drainage system.

MW 506 Special Topics (2 cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates.

G2 asle yfuale ;L
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Master of Earth science in Applied Hydrogeology

AH 601 Geomorphology 2 (2 Lect.)

Introduction and historical background, Geomorphological processes, Physical
processes, Chemical processes, Mass movements, Fluvial geomorphology, Karst
topography, Arid region geomorphology, Geomorphological mapping.
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AH 603 Climate change & Sea water rise 3 (2 cr., 2 Lect.)

Understanding Global Warming, the long-term warming trend since pre-
industrial times, Warming greater than the global annual average, Trends in intensity
and frequency of some climate and weather extremes, Warming from anthropogenic
emissions from the pre-industrial period to the present, Climate-related risks for
natural and human systems, Cumulative emissions of CO2 and future non-CO2
radioactive induced warming, Projected Climate Change, Potential Impacts and
Associated Risks.

AH 605 Hydrogeology of River Nile (2 cr., 2 Le.)

Hydrological Variability and Climate of the Upper Blue Nile River Basin,
Hydro-Meteorology and Water Budget of the Mara River Basin Under Land Use
Change Scenarios, Hydrological Balance of Lake Tana, Upper Blue Nile Basin,
Ethiopia, Satellite Rainfall Estimation, Satellite Based Cloud Detection and Rainfall
Estimation in the Upper Blue Nile Basin, Evaluation of Satellite Rainfall Estimates
and Gridded Gauge Products over the Upper Blue Nile Region, Hydrological Water
Availability, Trends and Allocation in the Blue Nile Basin, Livestock-Water
Productivity in the Nile Basin: Solutions for Emerging Challenges, Blue Nile (Abbay)
Hydropower Potential, Prioritization, and Trade-Offs on Priority Investments,
Concepts of Environmental Flow Assessment and Challenges in the Blue Nile Basin,
Ethiopia, Geospatial Mapping and Analysis of Water Availability, Demand, and
UseWithin the Mara River Basin, Impacts of Irrigation on Soil Characteristics in
Selected Irrigation Schemes in the Upper Blue Nile Basin, Critical Water Resources
Issues in the Nile River Basin.

AH 607 Selected Topics (2 cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates

AH 609 Environmental geology 2 (2Cr, 2lect)

The environment is the sum of all the features and conditions surrounding an
organism that may influence it. How geologic processes and hazards influence human
activities (and sometimes the reverse). The geologic aspects of pollution and waste-
disposal problems, and several other topics. Environmental geology is the study of the
interactions between humans and their geologic environment: rocks, water, air, soil,
life. Humans are impacted by Earth processes, and by their activities have an impact
on Earth. This introductory-level course will use physical geologic principles (rocks,
minerals and plate tectonics) as a foundation for the study of these environmental
interactions. This course will explore issues relating to these interactions: natural
hazards such as earthquakes, volcanoes, floods, storms; natural resources including
water, soil and energy; climate change; human population; pollution and
environmental policies.

AH 611 Stratigraphy and structure control of Groundwater (2 cr., 2 Le.)

Evaluate geological and structural influences on groundwater occurrence and
flow, Understanding the factors influencing the distribution, flow, yield and quality of
groundwater, stratigraphy and structure roles in ground water quantity and quality,
and variations include the following: groundwater reservoirs occurring in igneous,
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sedimentary, and metamorphic rocks; voids between minerals and grains; and joints,
fractures, and faults. The distribution and composition of these rocks affect the
availability and chemical constituents of groundwater

AH 613 Hydrological Modeling and Geostatistics (2 cr. 2 le)

Univariate and bivariate descriptions, spatial description, random Function
Model including, deterministic and probabilistic models, random variable, conditional
and joint probability, random function, multivariate random function .Inference and
Modeling, sampling designs, correction for preferential sampling, semivariogram
inference and modeling, model of coregionalization, the practice of modeling .Spatial
Interpolation, thiessen polygons, inverse distance method, univariatekriging, change
of support Noise filtering and mapping of regional components, incorporation of
secondary information in prediction, cokriging

AH 615 Engineering of Hydrogeology (2 cr., 2 Le.)

Groundwater and seepage, Soil properties and moister movement in the
unsaturated zone, landfill. Groundwater Engineering problem and prevention: adverse
actions of groundwater, suffusion, piping and prevention, pore water pressure problems,
seepage. Construction drainage. Wellpoint dewatering in engineering groundwater.
Dewateringtypes in foundation pit. Engineering groundwater of bedrock area.

AH 602 Well design and aquifer evaluation (2cr., 2 le.)

Source of water derived from wells, Aquifer tests, Analysis of aquifer test
data, Time draw down analysis, Distance draw down analysis, Single well test, well
interference, Aquifer boundaries, Tests affected by lateral boundaries, tests affected
by leaky confining beds, well construction, well log, water well design, well
acceptance tests and well efficiency, specific capacity and transmissivity, well field
design, protection of supply well, Supply well problem - Decline in yield, Supply well
problems-Change in water quality.

AH 604 Groundwater pollution and Remediation (2 cr., 2 Le.)

Spread and Distribution of Hazardous Chemicals in Soils and Water - A
Global Problem. Fate and Behavior of Anthropogenic Pollutants in Soils and Water.
Advances in Chemical and Biological Techniques for Environmental Monitoring and
Predicting. Novel Physico-Chemical Techniques of Soil and Water Protection and
Remediation. Biosystems for Non-Destructive Remediation and Immobilization of
Pollutants in Soils, Sediments and Detoxification of Industrial Wastes.

AH 606 Geochemistry and Water — rock interaction (2 cr., 2 Le.)

Introduction, Chemical weathering of silicate minerals, integrated CO2
sequestration and geothermal development, CFC and SF6 concentrations in shallow
groundwater: Implications for groundwater age determination, Geochemistry of
groundwater and its flow system, Interplay of bedrock and atmospheric sulfur sources
for catchment runoff and biota, Geochemistry and origin of thermal springs,
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AH 608 Selected Topics (2 cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates

AH 610 Environmental impact assessment (2 cr., 2 Le.)

Definition, scope and field of application of Environmental Impact
Assessment (EIA).Methodologies of EIA. Assessment of impacts. National and
international legislation of EIA. Discussion of case studies.

AH 612 Isotope Hydrology (2 cr., 2 Le.)

General characteristics of isotopes, isotope fractionation processes, stable
isotope variations of heavy metals. Isotope fractionation processes of selected
elements; hydrogen, Carbon, Oxygen, lithium, Sulpher.lsotope composition of
modern recharge. Stable isotope altitude relationships, O1s & H; relationship, isotope
composition of groundwater, overview of groundwater carbonate evolution, isotope
composition of carbonate minerals and groundwater, formation specific
characteristics of groundwater.

AH 614 Potential groundwater aquifer in Egypt (2 cr., 2 Le.)

Groundwater aquifers in Egypt, the stratigraphic and structure controls of
groundwater aquifers in Egypt, recharge conditions of Egyptian groundwater aquifers,
the geochemical factors control the composition of groundwater in Egypt, relation
between surface and groundwater in the Nile flood plain and Delta aquifer. Pollution
problems of Egyptian Groundwater aquifers, management of Egyptian groundwater
aquifers.

Bllina Aolu (24) i pall sl dadlaa g oluall B (2 Wl agle siuale 2
Master of Earth science in Water and Wastewater
Treatment

WT 601 Environmental Geochemistry (2 cr., 2 Le.)

Chemical background, the carbonate system and pH control (carbonic acid
system, alkalinity and titration curves, calcium carbonate solubility, dolomite, high
Mg-calcite, ground and surface water in carbonate terrain). Clay minerals and cation
exchange. Adsorption (Empirical Equation, surface complexation. Redox conditions
in natural waters. Stability relationship and silicate equilibria.

WT 603 Wastewater (Source and Characteristics) (2 cr., 2 Le.)

Advanced techniques of Surface water purification, Waste water sources,
waste water characteristics, waste water treatment techniques (secondary and tertiary
treatment techniques ), advanced waste water treatment techniques , sludge treatment,
solid waste water treatment, evaluation of waste water purification and treatment,
trouble shooting of waste water treatment process.
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WT 605 Application of Natural and synthetic materials (2 cr., 2 Le.)

Introduction to clay minerals (Definition, origin, and properties), Composition,
structure and classification of common clay minerals. Characterization of clay
minerals by different techniques such as XRD, XRF and SEM. Maodification of clay
minerals. Clay minerals in Egypt. Application of clay minerals and modified clays in
different application. Introduction to synthetic materials, Different types of synthetic
materials, Raw materials and wastes used in the synthesis of different materials,
Characterization of the synthetic materials by different techniques, Using of synthetic
materials in different applications.

WT 607 Minerals and Water Treatment (2 cr., 2 Le.)

Introduction, some elementary aspects of economic minerals, Aggregates and
construction materials: (a- coarse and fine aggregates, b- cement and concrete, c-
Dimension stones), Examples and applications: (a- ceramics & bricks, b- glass
industry, c- insulators, d- pigments, e- cement industry, f- fertilizers, g- optics), Short
notes on selected industrial minerals: talc, asbestose, clay minerals, graphite, slate,
pumice, gypsum, feldspars, mica and dolomite

WT 609 Water Act & International standards (2 cr., 2 Le.)

Definition of water quality, WHO issues, EPA issues, Egyptian standard
issues, minister of health decree, examples of standards methods of water and waste
water analysis, comparison between local and internationals standards, guidelines of
sewage waste water discharge, collection , treatment, reuse

WT 611 Analytical techniques -1 (2 cr. 1 le., 2 lab)

Studying different tools of characterization of minerals and rocks. Imaging
techniques and x-ray analysis. Calculation of crystallite size mathematically —
determination of crystallite size by TEM and SEM, Automated methods of analysis,
overview of automatic instruments, Instrumentation, flow injection analysis, discrete
automatic systems, Analysis based upon multilayer films - Thermogravimetric
methods (TG), Differential thermal analysis (DTA), Differential scanning calorimetry
(DSC).Spectroscopy (FTIR, UV, Visible, Raman spectra, atomic spectroscopy,
inductive coupled plasma, foloursence spectroscopy. Chromatography, GC, IC and
HPLC. Mass spectra

WT 613 Standard operation procedures (SOPs) of water remediation,
desalination and wastewater treatment (2 cr. 2le.)

Definition of SOPs. Water purification train, SOPs of water purification
processes .Waste water treatment train, SOPs of waste water treatment processes. Sea
water desalination train, SOPs of sea water purification processes. Trouble shooting
of all types

WT 602 Advanced techniques in water treatment (2 cr., 2 Le.)

Advanced techniques of surface water purification. Advanced techniques of ground
water purification. Advanced techniques of sewage water treatment. Advanced
techniques of Industrial waste water treatment Advanced techniques of sea water
purification. Evaluation and Comparative study between techniques.
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WT 604 Desalination (2cr., 2 Le.)

History of desalination, introduction of desalination types, classification of
membranes, reverse 0smosis system, process of reverse osmosis desalination (pre,
essential and post treatment), chemical addition and chemical cleaning, disinfection,
brine water management.

WT 606 Role of microbiology in water treatment (2 cr., 2 Le.)

Spread and Distribution of Hazardous Chemicals in Soils and Water — A
Global Problem. Fate and Behavior of Anthropogenic Pollutants in Soils and Water.
Advances in Chemical and Biological Techniques for Environmental Monitoring and
Predicting. Novel Physico-Chemical Techniques of Soil and Water Protection and
Remediation. Biosystems for Non-Destructive Remediation and Immobilization of
Pollutants in Soils, Sediments and Detoxification of Industrial Wastes.

WT 608 Selected Topics (2 cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates

WT 610 Advanced Thermodynamics (2 cr., 2 Le.)

Introduction, History, Etymology. Branches of thermodynamics, Classical
thermodynamics, Statistical mechanics, Chemical thermodynamics and Equilibrium
thermodynamics. Laws of thermodynamics. System models in thermodynamics.

The properties of a pure substance.work and heat. The first law of thermodynamics.
The second law of thermodynamics, third law of thermodynamics. Gibbs free energy,
Gibbs free energy and phase transition thermodynamic cycles.

WT 612 Geographic Information System (2 cr., 2 Le.)

The history, operation and applications of Geographic Information Systems
(GIS). Aspects of GIS including data collection, preprocessing, data management and
data analysis as well as the application of these systems.

Badling Al (24) olrall dallaa g (ilaal) & (2 ¥l agle iuala -1
Master Degree of Earth Science in Mineral and water treatment

MW 601 Natural Material and water Purification (2 cr., 2 Le.)

Introduction to clay minerals (Definition, origin, and properties), Composition,
structure and classification of common clay minerals.Modification of clay
minerals.Clay minerals in Egypt.Application of clay minerals and modified clays in
different application.Zeolite minerals and water purifications. Raw materials as
serpentinite, limestone, basalt,.and their modifications in removal of organic and
inorganic contaminants from waste water,

MW 603 Geochemistry of minerals and rocks (2 cr., 2 Le.)

Structure of minerals (coordination number and geometric arrangement),
covalent bond, electronegativity, Chemical classification of minerals, chemical
techniques for mineral analysis, deduce the chemical formula of minerals, exsolution
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and solid solution in minerals , mineral stability diagram, transformation processes of
minerals, structural phase transition, magnetic transition and magnetic properties of
minerals, Radioactive minerals, rare earth elements, The crystallization of magma
(Bowen’s reaction series), the thermodynamics of magmatic crystallization (rules
governing the distribution of elements). Geochemical characters of igneous rocks,
geochemical characters of sedimentary rocks, Geochemical characters of
metamorphic rocks.

MW 605 Advanced Wastewater treatment techniques (2 cr., 2 Le.)

Advanced techniques of surface water purification. Advanced techniques of
ground water purification. Advanced techniques of sewage water treatment.
Advanced techniques of Industrial waste water treatment Advanced techniques of sea
water purification. Evaluation and Comparative study between techniques.

MW 607 Zeolites (2 cr., 2 Le.)

Introduction to zeolite minerals (Definition, origin, and properties), Composition,
structure and classification of common zeolite minerals. Characterization of zeolite minerals
by different techniques such as XRD, XRF and SEM. Types of zeolite minerals. Structure of
zeolite minerals. Synthesize of zeolite minerals. Application of clay minerals and modified
clays in different application

MW 602 Applied Mineralogy-1 (2 cr., 2 Le.)

Introduction, some elementary aspects of economic minerals, Aggregates and
construction materials: (a- coarse and fine aggregates, b- cement and concrete, c-
Dimension stones), Examples and applications: (a- ceramics & bricks, b- glass
industry, c- insulators, d- pigments, e- cement industry, f- fertilizers, g- optics), Short
notes on selected industrial minerals: talc, asbestose, clay minerals, graphite, slate,
pumice, gypsum, feldspars, mica and dolomite. Environmental application of
minerals.

MW 604 Role of Microbiology in water treatment (2 cr., 2 Le.)

Spread and Distribution of Hazardous Chemicals in Soils and Water - A
Global Problem. Fate and Behavior of Anthropogenic Pollutants in Soils and Water.
Advances in Chemical and Biological Techniques for Environmental Monitoring and
Predicting. Novel Physico-Chemical Techniques of Soil and Water Protection and
Remediation. Biosystems for Non-Destructive Remediation and Immobilization of
Pollutants in Soils, Sediments and Detoxification of Industrial Wastes.

MW 606 Synthetic material and their applications (2 cr., 2 Le.)

Introduction to synthetic materials, Different types of synthetic materials, Raw
materials and wastes used in the synthesis of different materials. Activation of starting
raw materials : mechanical activation , calcination, chemical activation. Parameters
control growth of the synthetic materials such as temperature, time, concentration,
Characterization of the synthetic materials by different techniques, Using of synthetic
materials in different applications.
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MW 610 Carbon based Materials (2 cr., 2 Le.)

General introduction. Carbon-based foams: Preparation and applications.
Carbon nanotubes synthesis and properties. Carbon nanotube-based composites. Nano
carbon-inorganic hybrids. Graphene synthesis and properties. Graphene-based
composites. Active carbon. Exfoliated graphite. Nanocarbons—polyaniline composite.
Nanocarbons and its composites for water purification. Nanocarbons material-filled
cementitious composites.

Baalinas Aol (24) dsliall g aldd) 3l gall B (2 W agle jriuale -2
Master Degree of Earth Science in Raw Materials and
Industry

RM 601 Advanced Clay Mineralogy (2 cr., 2 Le.)

Introduction to clay minerals (Definition, origin, and properties), Composition,
structure and classification of common clay minerals. Characterization of clay
minerals by different techniques such as XRD, XRF and SEM. Modification of clay
minerals. Clay minerals in Egypt. Application of clay minerals and modified clays in
different application.

RM 603 Mineral Processing (2 cr., 2 Le.)

Introduction, ore handling, metallurgical accounting and simulation,
comminution, particle size analyses, crushing, grinding mills, industrial screening,
gravity concentration, dense medium separation, froth flotation, magnetic and electric
separation, ore sorting, dewatering, metallic ore minerals , common non-metallic
minerals.

RM 605 Applied Mineralogy -2 (2 cr., 2 Le.)

Introduction, some elementary aspects of economic minerals, Aggregates and
construction materials: (a- coarse and fine aggregates, b- cement and concrete, c-
Dimension stones), Examples and applications: (a- ceramics & bricks, b- glass
industry, c- insulators, d- pigments, e- cement industry, f- fertilizers, g- optics), Short
notes on selected industrial minerals: talc, asbestose, clay minerals, graphite, slate,
pumice, gypsum, feldspars, mica and dolomite. Environmental application of
minerals.

RM 607 Refractories (2 cr., 2 Le.)

Introduction to refractories. Classifications and properties of refractories.
Description of different shaped refractories. Silicate refractories. Alumina
refractories. Fire clay refractories. Magnesia refractories. Dolomite refractories.
Chromite refractories. Magnesia-carbon refractories.

RM 609 Special Topics (2 cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates.

RM 602 Economic Minerals in Egypt (2 cr. 1 Le.-2 lab)
Definition of economic mineral (ore and industrial mineral). Processes of
mineral formation, occurrence, setting and genesis of economic minerals. Study some
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major theories of ore genesis and the most important examples of ore deposits. The
relation between ore deposits and Plate Tectonics. Evaluate the economic
potentialities of economic minerals. Clustering the Egyptian ore deposits according to
their occurrence, genesis, tectonic setting and distribution in space and time.
Distribution, occurrence and origin of non metallic minerals in Egypt. Gemstones in
Egypt, occurrence and genesis.

RM 604 Raw Materials and Industry (2 cr., 2 Le.)

Natural mineral resources, raw materials for cement industry, minerals
additive in cement industry, raw materials for ceramics and glazy materials, wool
rocks insulators, chemical industry, pigment industry, glass and optical industry.

RM 606 Analytical Techniques—-2 (2 cr., 2 Le.)

Studying different tools of characterization of minerals and rocks. Imaging
techniques and x-ray analysis. Calculation of crystallite size mathematically —
determination of crystallite size by TEM and SEM, Automated methods of analysis,
overview of automatic instruments, Instrumentation, flow injection analysis, discrete
automatic systems, Analysis based upon multilayer films - Thermogravimetric
methods (TG), Differential thermal analysis (DTA), Differential scanning calorimetry
(DSC).

RM 610 Advanced Geopolymers (2cr., 2 Le.)

ntroduction to geoploymers. Geoploymer synthesis and characterization.
Activating solution chemistry for geoploymers. Metakaolinite geoploymers.
Nanostructure/microstructure of fly ash geoploymers. Manufacture and properties of
geoploymers. Mining wastes to produce geoploymer binders. Non-thermally activated
clays in geoploymers. Slags to improve the strength of geoploymers. Applications of
geoploymers.
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Master of earth Science in Ore Exploration and Mining

OM 601 Economic Geology (2 cr., 2 Le.)

Some aspects of economic geology. Non-metallic minerals. Coal deposits,
gemstones. Ores hosted in igneous rocks, ore hosted in sedimentary rocks, ores hosted
in metamorphic rocks, strataform and stratabound ore deposits, Placer deposits.
Examples of ore deposits in Egypt.

OM 603 Advanced structural Geology (2 cr., 2 Le.)

Structure analysis, Structure elements ,Folds (definition, nomenclatures,
plung, refolding, field study of strata, mechanics and causes of folding), Description
and classification of Faults (general Criteria for recognizing faults (physical and
physiographic criteria and map symbols), Classification of faults (Reverse, thrust and
overthrust faults, Normal Faults and strike slip faulting and dating of structural
events), Cleavage and schistosity (description and terminology , origin , relation of
cleavage and schistosity to major structure). Diapirs and related structures (evaporate
diapers, serpentinite diapers, sedimentary vents and mudlumps, Impact structures.
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OM 605 Quaternary and Geoarcheology (2cr.,2 Le.)

Principles of Quaternary studies emphasizing terrestrial records and
paleoecology of the past two million years and comparisons with the deep ocean
record and models of climatic change. Geochronology; palemagnetism; other
nonchronometric dating methods; precipitation causes, types, and patterns; alluvial
and marine terraces; mean sea-level history; gravity. Classification of Quaternary
sediments of Egypt. Composition of rock forming the monuments, Composition of the
bedrocks of the monuments and its stability, Effect of the environment on the
constituents of the monument, Minerals of decoration and painting of ancient times,
Chemical and mechanical weatherability of monuments, Clay and salt problems ( case
study), Metals of ancient Egyptian civilization (gold, silver, copper and bronze),
Mining of ancient Egyptian methods and techniques, Protection of monuments against
chemical and physical weathering, Geology of Sakkara and Dahshur areas to
investigate the effect of weathering on the monument.

OM 607 Plate Tectonic and Mineralization (2 cr., 2 Le.)

Introduction, tectonics and structural geology, The interior of the earth, Plate
tectonics: (principle tectonic features, plate tectonic theory, divergent margins,
transform faults, convergent margins, continental rifts, triple junctions, collusions,
orogenic belts, sea floor spreading)Tectonic history of the earth, Economic minerals
associated with different plate boundaries, Mid Oceanic Ridges, Subduction zones,
Transform faults, Recently mineralization in neotectonics.

OM 609 Geophysical Techniques (2 cr., 2 Le.)

Physical properties of rocks and minerals, importance of geophysics and its
relation to other subjects, principles of seismic, gravity, magnetic, electrical and
electromagnetic methods. Integration between the different geophysical
methods.Petrophysical properties of permeable and low-permeable rocks; seismic
velocities, electrical resistivity. Seismic method, geoelectrical methods; Basic
principles, vertical electrical sounding, resistivity mapping, self-potential
measurements, 2D measurements, Electromagnitic mehods; airborn technigues,
ground based techniques. Transient electromagnetic method. Ground penetrating
radar. Magnetic, geothermal and radioactivity method.

OM 611 Isotope geochemistry (2 cr., 2 Le.)

General characteristics of isotopes, isotope fractionation processes, stable
isotope variations of heavy metals. Isotope fractionation processes of selected
elements; hydrogen, Carbon, Oxygen, lithium, Sulpher.lsotope composition of
modern recharge. Stable isotope altitude relationships, 018 & H2 relationship, isotope
composition of groundwater, overview of groundwater carbonate evolution, isotope
composition of carbonate minerals and groundwater, formation specific
characteristics of groundwater.

OM 613 Advanced Straigraphy (2 cr., 2 Le.)

This course emphasis on, Seismic Stratigraphy (Principles of reflection
seismic
stratigraphy and application of reflection seismic methods to stratigraphic analysis).
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Sequence Stratigraphy (Concepts and principles of Sequence Stratigraphy,
Parasequencesand Systems Tracts; Sequences and chronostratigraphic charts).
Magnetostratigraphy (General principles, magnetic polarity time scale, terminology in
magnetostratigraphy applications of magnetostratigraphy and paleomagnetism).

OM 602 Mining and Geostatics (2 cr., 2 Le.)

Prospecting and the exploration process (definition of the terms, generating
new projects and prospects, stages in prospect exploration). Reverse circulation (RC)
drilling (drilling technique, geological logging, display and storage of cuttings,
sampling). Rotary air blast (RAB) drilling (drilling technique, geological logging,
display and storage of cuttings, sampling), Auger drilling, Mining methods (mining
terminology, classification of mining methods). Alluvial mining and open cast mining
or quarrying.Underground mining (open stops, overhand stopping).Mine economics
(calculation of ore reserves, procedure for the estimation of reserves). Function
Models including, deterministic and probabilistic models, random variable,
conditional and joint probability, random function, multivariate random function.
Inference and Modeling, sampling designs, correction for preferential sampling,
semivariogram inference and modeling, model of co-regionalization, the practice of
modeling .Spatial Interpolation, thiessen polygons, inverse distance method,
univariatekriging, change of support Noise filtering and mapping of regional
components, incorporation of secondary information in prediction, cokriging

OM 604 Mineral Exploration (2 cr., 2 Le.)

Prospecting and exploration process (definition terms, generating new projects
and prospects, stages in prospect exploration). Guides for ore exploration
(lithological, structural, physiographic, wall rock alteration guides). Mineral
exploration drilling, Geophysical techniques geochemical methods, Geographical
information system, Understand the role of Geochemical surveys (stream sediment
sampling, soil sampling, heavy mineral concentrate sampling, laterite sampling,
Geobotanical surveys) in mineral exploration. Describe and choose the appropriate
method of exploration for each mineral deposit.

OM 606 Facies and Depositional Environment (2 cr., 2 Le.)

The emphasis of this course will be on depositional sedimentary environments
(continental, transitional and marine environments), processes that characterize them,
and the sedimentary rocks that result from those processes (their sedimentary facies
and sedimentary structures).

OM 608 Engineering Geology (2 cr., 2 Le.)

Advanced soil and rock mechanics, Engineering classification of soils,
Engineering classification of rocks, Site investigation techniques , Insitu-tests and
monitoring techniques, Mechanical properties of sedimentary, igneous, and
metamorphic rocks, Rocks and Soils slope stability analysis and protection measures.
Soil mechanics and soil Engineering. Engineering properties of Earth material.
Construction materials (stones and aggregates). Bulding and dimension stones.
Geotechnical engineering and geotechnical mapping.
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AH 701 Selective Topics Hydrogeology (2 cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates.

AH 703 GIS application in Hydrogeology (2 cr., 2 Le.)

Study of landforms, structure, lithology, surface processes using satellite data
and aerial photographs. Use of digital multispectral images and radar images for
geological mapping. The history, operation and applications of Geographic
Information Systems (GIS). Aspects of GIS including data collection, preprocessing,
data management and data analysis as well as the application of these systems.

AH 702 Groundwater modeling (2 cr., 2 Le.)

Geological occurrence of groundwater, Elementary groundwater flow and
transport process, Two and three dimensional flow of groundwater, Groundwater
seepage, Modeling the movement of water and solute through preferential flow paths.,
Well hydraulics and aquifer testes, Well design and construction, aquifer
characterization.

AH 704 Sustainable management of groundwater (1 cr., 1 Le.)

Introduction, purpose and key concepts and definitions, Guidance on
groundwater sustainability assessments, Development of example groundwater
sustainability indicators.

AH 706 Advanced isotope hydrology (1 cr., 1 Le.)

Introduction, Basis of Isotopes in Environmental Studies, Definitions,
Abundances, and Measurements, Isotope Effects and Fractionations. Isotopic Ratios,
Delta (8)Notation, and Standards, Environmental Isotopes in Hydrogeological
Applications, Stable Isotopes of Oxygen and Hydrogen in Hydrological, Cycle
Groundwater Quality and Origin of Dissolved Compounds Modern Groundwater
Dating with Tritium.
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WT 701 Selective Topics (2 cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates.

WT 703 Desalination Technology (2 cr., 2 Le.)

Treatment. RO membranes and distillation. Leachates from system
components. Pretreatment and anti-fouling additives. Disinfection byproducts.
Blending with source waters Distribution. Corrosion control additives. Corrosion
products. Bacterial Regrowth. Other issues of interest include: System components
that can contribute chemicals to the water as direct additives or indirectly from
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surface contact. Whether any risks are imparted from consumption of low TDS water
either from general reduced mineralization or reduced dietary consumption of specific
minerals. Environmental impacts of desalination operations and brine disposal.
Performance of specific technologies particularly for microbial control. Bacterial
regrowth during distribution in warm/hot climates. Whether microorganisms unique
to saline waters may not be removed by the desalination process or post disinfection.

WT 702 Selective Topics (2 cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates.

WT 704 Models of water purification and wastewater treatment (2 cr., 2 Le.)

Selection of water treatment models, Centralized system of surface water
purification, centralized system of ground water purification, centralized system of
sewage water treatment, decentralized system of surface and ground water
purification, decentralized system of sewage and industrial water treatment, models
water quality and models lab water quality.
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Ph.D. Degree of Earth Science in Mineral and water treatment

MW 701 Hybrid Materials (2 cr., 2Le.)

General Introduction. Hybrid Organic/Inorganic Particles. Porous Hybrid
Materials. Natural and Artificial Hybrid Biomaterials. Inorganic/Organic Hybrid
Coatings. Magnetic hybrid materials. Porous organic—inorganic hybrid materials.
Medical Applications of Hybrid Materials. Hybrid Materials for Optical Applications.

MW 703 Selective Topics (2 cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates.

MW 702 Nano-composites and water treatment 2 (2Lect.)

Introduction to water contaminates (Heavy metals, Dyes, Oxyanions, and
Drug residuals). Different techniques for water treatment. Adsorption process
(Modeling and interpretation). Mesoporous materials for water treatment.
Organoclays nanocomposites. Clay-polymer interactions. Layered double hydroxides.
Carbon nanotubes.

MW 704 Selective Topics (2 cr.,2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates.
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RM 701 Minerals and Environment (2 cr., 2 Le.)

Chemical classification of minerals. Raw materials and industry.
Environmental application of minerals. Minerals and water treatment. Medical
application of minerals. Industrial application of minerals. Minerals and soil
remediation.

RM 703 Selective Topics (2cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates

RM 702 Minerals and Nano-technology (2 cr., 2Le.)

Introduction to nanoscience, definition of nanomaterials and nanoscale.
Preparation methods of nano structures including up-down and bottom-up techniques.
Selecting a topic deals with nanoscience and nanotechnology and writing an essay on
the topics.

Minerals in nano forms: preparation, characterization , properties of nano minerals
and application. Preparation of organic nano clays and their environmental
application.

RM 704 Selective Topics (2 cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates.
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Ph.D. degree of earth Science in Ore Exploration and Mining

OM 701 Metallic and Non-metallic Minerals (2 cr., 2 Le.)

Definition of economic mineral (ore and industrial mineral). Processes of
mineral formation, occurrence, setting and genesis of economic minerals. Study some
major theories of ore genesis and the most important examples of ore deposits. The
relation between ore deposits and Plate Tectonics. Evaluate the economic
potentialities of economic minerals. Clustering the Egyptian ore deposits according to
their occurrence, genesis, tectonic setting and distribution in space and time.
Distribution, occurrence and origin of non metallic minerals in Egypt. Gemstones in
Egypt, occurrence and genesis. Deposition of the ores: (physical controls and
chemical controls, paragenesis, zoning, depositonal textures, geothermometry and
geobarometry, nature of ore-bearing solutions, transportation), Process of ore
formation. (magmatic ore deposits, contact metasomatic process, hydrothermal
process, sedimentation process, submrine exhalative and volcanogenic process,
residual and mechanical concentration ores, supergene enrichment ores), Examples of
ore deposits (massive sulphide deposits, Cu-Ni-Fe deposits associated with basic and
ultrabasic rocks, porphyry copper, sedimentary iron ores, BIF), Mineralization in
space and time.
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OM 703 Selective Topics (2cr., 2 Le.)
The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates

OM 702 Mineral Beneficiation (2 cr., 2Le.)

Crushing: introduction, primary crushers; Jaw crusher- Gyratory crusher,
secondary crushers; the Cone crusher- the Rhodax crusher- Impact crusher, Crushing
circuits and control. Grinding: introduction, construction of mills, types of mills; rod
mills- ball mills- stirred mills- autogenous mills, Grinding circuits, control of the
grinding circuits. Introduction, ore handling, metallurgical accounting and simulation,
comminution, particle size analyses, crushing, grinding mills, industrial screening,
gravity concentration, dense medium separation, froth flotation, magnetic and electric
separation, ore sorting, dewatering, metallic ore minerals , common non metallic
minerals.

OM 704 Selective Topics (2 cr., 2 Le.)

The course will be designed based on the updated techniques and research
methodology concerning the specific specialty of the candidates.
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